0/' @//f I /P
7 Tnﬂl@go |

LISTENING TO COMPRESSED SPEEOH

-
-

THE EFFECTS OF INSTHUCTIONS EXPEBIENCE/
AND PHEFERENBE ;- R —

P

&, . o : -
Yo / D D C
] Paul A/éade and Davld/éertman/ E‘h‘ll [ —ar‘,

0CT 24197 :]

// /*,//f /"

/JW‘,Z J

EDUCATIONAL TECHNOLOGY AND SIMULATION TECHNICAL AREA

tiavaisty

’ADAO?S{%.OS\
l

ke A.A“:ﬂ-.\&*om-..- e
o Sieibie i et

&)Y L6 L2 PLY 745 (

. g

ais

U. S. Army
g Research Institute for the Behavioral and Social Sciences

FILE COPY

August 12_79 :
Approved for public r?lo/lgdflibli(io:{gd. s 7
I’ ! Ly Xk U -ix /
:'Z 9 Ly « 7(/

———y




U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the

4 Deputy Chief of Staff for Personnel
WILLIAM L. HAUSER
JOSEPH ZEIDNER Colonel, U S Army
Technical Director Commander

NOTICES

DISTRIBUTION: Primery distribution of this report hes been made by ARI. Please address correspondence
concerning distribution of reports 10 U. S. Army Resserch Institute for the Behavioral and Socisl Sciences,
ATTN PERI.P, 5001 Eisenhower Avenue, Alexendria, Virginia 22333,

EINAL QISPQSLTIQN: This report may be destroyed when it is no longer needed. Plesss do nat return it to
the U. S. Army Resserch inatitute for the Behavioral and Socis! Sciences.

NOTE: The findings in this report are not to be construed as an ofticial Department of the Army position,
unless 10 designated by other suthorized documents.

A
3




Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
. REPORT NUMBER Gt 4 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
£ -
Technical e'§or§(369

.

N—

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

LISTENING TO COMPRESSED SPEECH: THE EFFECTS OF
INSTRUCTIONS, EXPERIENCE, AND PREFERENCE

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(s)
Paul A. Gade and David Gertman -
9. P F Al ADDRES! 10. PROGRAM ELEMENT, PROJECT, TASK
ERFORMING ORGANIZATION NAME AND ADDRESS PROGRAM ELEMENT. PROJECT

U.S. Army Research Institute for the Behavioral
and Social Sciences *
5001 Eisenhower Ave., Alexandria, VA 22333 2T161101A91B

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

A t 7
Deputy Chief of Staff for Personnel Nt 1973

13. NUMBER OF PAGES

Washington, DC 20310 12

T4. MONITORING AGENCY NAME & ADDRESS(/( different from Controlling Otfice) 15. SECURITY CL ASS. (of thie report)

= Unclassified

1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If different from Report)

19. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side If necessary and identify by dblock number)

Compressed Speech Epistemic curiosity
Learning Speech rate preference
Training Auding

Speech comprehension

Lisgening
fao. A ACT (CTontisue en reverse side if necessary and identify by dblock number)
his experiment attempted to assess the effects of different information-

seeking strategies on the rate at which individuals chose to listen to pas-
sages of time-compressed speech, and on their comprehension of those passages.
The research also assessed the effects of prior experience with compressed
speech on listening rates and on comprehension of 48 Army enlisted men and
women. The various information-seeking strategies employed, produced no
significant differences in speed or accuracy of performance. Personnel

R s

)
DD ,an'ys MT3  EOITION OF 1 MOV 6815 OBSOLETE : N

SECURITY CLASSIFICATION OF TNIS PAGE (When Data Entered)

it " —— ,
ot it B i i v ezt

L0 e Lol ,..J_A._“:_u....mm‘._..u.m.J




Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

20. 1

preferred to listen to speech rates well above normal speaking rates s

(p < .001). Although prior experience with compressed speech did not >
influence preferred listening rates, it did influence the participants'
listening rates when they were induced to listen to speech as rapidly |
as possible (p < 0.001). Results are discussed in terms of Berlyne's
epistemic curiosity hypothesis and in relation to the results of prefer-
ence research by Lass, Foulke, Nester, and Comerci (1974).

1 &1 ;
.
£ 4
e ———
1 ,
Availahilis ;
s RlAAALY Codes
| [Avai 1 anc 3
| ; ud/op
Dist special 1

T,
o

Unclassified

ii SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




«f‘!“w

Technical Paper 369

LISTENING TO COMPRESSED SPEECH:
THE EFFECTS OF INSTRUCTIONS, EXPERIENCE,
AND PREFERENCE

Paul A. Gade and David Gertman

Submitted by:
Michael Kaplan, Acting Chief
EDUCATIONAL TECHNOLOGY AND SIMULATION TECHNICAL AREA

Anproved by:
Frank J. Harris, Acting Director

ORGANIZATIONS AND SYSTEMS
RESEARCH LABORATORY

U.S. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES
5001 Eisenhower Avenue, Alexandria, Virginia 22333

Office, Deputy Chief of Staft for Personnel
Department of the Army

August 1979

Army Project Number Pertormance Enhancement
2T161101A918 in Auditory Perception

Approved for public release; distribution unlimited.

iii




ARl Research Reports and Technical Papers are intended for sponsors of

R&D tasks and other research and military agencies. Any findings ready for .
implementation at the time of publication are presented in the latter part of

the Brief. Upon completion of a major phase of the task, formal recommen-

dations for official action normally are conveyed to appropriate military

agencies by briefing or Disposition Form.




This report is concerned specifically with strategies of training
people to comprehend compressed speech. Within the Army Research Insti-
tute for the Behavioral and Social Sciences (ARI), basic research in
human performance enhancement--locating and expanding the boundaries of
sensory perception, particularly spatial orientation and visual or audi-
tory perception--has led to projects in night operations, night training,
aircrew performance, and selective listening. Earlier ARI publications
on auditory perception have been ARI Technical Papers 295, 296, and 297
on compressed speech and Technical Research Note 236 on speech comprehen-
sion. Research for this report was done under Army Project 2T161101A91B,
In-house Laboratory Independent Research. The principles developed in
this area of research can be applied in any agency that needs rapid re-
view and analysis of large amounts of auditory material.

SEPH Z NER
echnical Director




LISTENING TO COMPRESSED SPEECH: THE EFFECTS OF
INSTRUCTIONS, EXPERIENCE, AND PREFERENCE

BRIEF

Requirement:

Human Army communications processors need help in rapidly reviewing,
evaluating, and summarizing backlogs of taped telecommunications. Speech
compression devices allow audio recordings of telecommunications to be
played at rates faster than the original recording without changes in
pitch. For the Army to make effective use of the technology of time-
compressed speech, variables that affect the processing of time-compressed
communications, such as listening rate preferences, prior experience with
compressed speech, and listener motivation, need to be explored more
fully.

Procedure:

Forty-eight Army enlisted personnel were asked to listen to four
passages of speech in a self-paced situation. They were told to listen
to the passages at rates that would allow them to process the informa-
tion as rapidly as possible with no loss in comprehension. Before listen-
ing to these four passages, half (N = 24) of the participants were re-
quired to listen to speech compressed to twice the normal rate; the other
half listened to speech at the normal rate. Half of each of these two
prior-experience groups (N = 12) were given instructions designed to
induce epistemic curiosity motivation. The remaining 12 participants in
each of the prior-experience groups were given neutral instructions. All
participants were given 10-item, multiple-choice comprehension tests at
th. 2d of each speech passage. After listening to the fourth speech
passage, participants were asked to indicate their preferred listening
rates.

Findings:

Speed and accuracy in listening to compressed speech were not af-
fected by the epistemic curiosity conditions. Prior exposure to com-
pressed speech led to consistently faster listening rates on each of the
four passages of speech. Preference data indicate that personnel pre-
ferred to listen to speech at rates well above the normal speaking rate.
However, prior exposure to compressed speech did not affect subsequent
preferred listening rates.
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Utilization of Findings:

Army personnel can be induced to listen to compressed speech at
faster rates than their preferred listening rates. This effect can be
enhanced by giving personnel brief exposure to highly compressed speech
before asking them to listen to compressed speech in a self-paced situa-
tion. The duration of this enhanced performance is unknown, however.
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LISTENING TO COMPRESSED SPEECH: THE EFFECTS OF
INSTRUCTIONS, EXPERIENCE, AND PREFERENCE

INTRODUCTION

Berlyne (1954b) and others (Watts & Anderson, 1971, and Frick &
Cofer, 1972) have demonstrated that instructions based on interrogative
statements are far more effective in facilitating the learning of read-
ing material than are instructions based on declarative or imperative
statements. These studies show that people who are asked questions about
a passage before reading that passage remember more than do people who
are not given prior questioning.

Berlyne (1954a, 1960) hypothesizes that interrogative statements
enhance learning because they arouse epistemic curiosity. According to
Berlyne, epistemic curiosity is a motivational state that develops when-
ever a person perceives a discrepancy between available and needed knowl-
edge. This motivational state can be observed in the mental or overt
behaviors people show when attempting to resolve the uncertainty created
by this discrepancy. Apparently, questions help motivate the learner by
arousing curiosity. To date, however, epistemic curiosity has been ex-
plored in reading tasks only. It is not known if prior questioning fa-
cilitates learning when material is presented aurally.

Speech compression devices enable audio recordings to be played back
at rates faster or slower than originally recorded without changing the
pitch. Research has shown that untrained listeners can comprehend com~
pressed speech. For example, Foulke (1968) showed that college students'
comprehension scores did not decline significantly until word rate was
increased to above 250 words per minute (wpm). Shields (1975) demcn-
strated that Army communications processors could accurately identify
the subject matter of highly technical communications compressed to 1.5
times their normal rate. Recently, deHaan (1977) found good comprehen-
sion in subjects who listened to historical material compressed to twice
the normal speed.

Numerous studies have shown that subjects can be trained to listen
to compressed speech at more than twice the normal rate with no appre-
ciable loss in comprehension (Grumpelt & Rubin, 1972; Lambert, Shields,
Gade, & Dressel, 1978). Relatively little is known, however, about how
listening rate preferences are influenced by exposure to compressed speech
or how these rate preferences influence performance when listening to
compressed speech. To make effective use of the technology of rate-
controlled speech, the military must fully explore variables such as
instruction-induced motivation and listening rate preferences.




This experiment explored the influence of several variables on the
performance of Army personnel in a self-paced learning situation using
compressed speech. The first guestion to be answered was whether instruc~
tions that fostered epistemic curiosity would have the positive influence
on comprehension for compressed speech that they have been shown to have
on reading. Furthermore, would epistemic curiosity affect the rate at
which subjects elected to listen to compressed speech: Finally, the ex-
periment examined the relationship between preferred listening rates and
the maximum rates at which subjects could listen to compressed speech
(see Lass, Foulke, Nester, & Comerci, 1974; and Levine, 1975, for dis-
cussions of speech rate preferences).

OBJECTIVE
The objective of this research was to assess the relative influence
of epistemic curiosity, prior experience with compressed speech, and pre-

ferred listening rates on the performance of Army personnel in a self-
paced learning situation using compressed speech.

METHOD

Participants

Participants were 37 male and 11 female Army enlisted personnel.
All participants had scores of 100 or better on the General Technical
scale of the classification battery.

Ayparatus

Participants were seated in an IACl acoustical chamber during the
experiment. A Crown 800 variable-speed tape recorder/player was used in
conjunction with an AmBiChron (Koch, 1974) speech compressor/expander to
present passages of speech. Participants listened binaurally to the
speech through headphones. Participants controlled speech rates by manipu-
lating a knob on a control box in the audio chamber. All participant
responses were automatically recorded on a strip chart and on a small
laboratory computer. This computer, an ADDS 1800-E, was used to regulate
the onset and offset of the tape recorder and to record listening times.

1 - A
Use of commercial names is for purposes of clarity only and does not
represent indorsement by the Department of the Army.




Stimulus Materials

Five passages of speech were selected from a Library of Congress re-
cording (talking book), The Proud Tower (Tuchman, 1966). A professional
female reader read the passages at an average rate of 130 words per minute
(wpm) . One of the passages was used as a practice passage. For purposes
of counterbalancing and data analysis, the remaining four passages (A, B,
C, and D) were combined into pairs (AB and CD). Each pair was treated as
a single unit for controlling order effects and in subsequent data
analyses.

Design and Procedure

Participants were randomly assigned to one of the 16 cells of a 24
completely randomized factorial design. The four factors defining the
cells were (a) type of instructions (declarative or interrogative), (b)
practice passage speed (normal or twice normal rate), (c) passage pre-
sentation order (AB followed by CD, or the reverse), and (d) order of
instruction (AB had instructions, while CD had no instructions, or the
reverse) .

Upon arriving at the laboratory, participants were given a brief
description of the experiment and the tasks they would be performing.
They were given a practice session during which they were shown how to
control the rate of compressed speech. Next, the participants were told
to listen to a practice passage and that they would be asked questions
later about the passage. They were also told that they would not be able
to control the speed of the speech during this practice passage, but that
they would have to listen to the passage at either normal speed or twice
normal speed, depending on their group assignment. After they finished
the questions at the end of the practice passage, participants were told
that they would next listen to four more passages, during which they could
control the rate of speech. They were asked to listen to each passage as
rapidly as possible, but not so fast that they would be unable to answer
the questions at the end of each passage.

Overall listening rates for each passage and the number of correct
answers on each test served as response measures. After completing the
test for the fourth passage, participants were asked to listen to the
fourth passage again. While listening, they were asked to adjust the
speed of the speech to the rate they preferred. Participants were also
asked to adjust the speed of the speech to the rate they least preferred.
The order of these two preference judgments was counterbalanced between
participants.




RESULTS AND DISCUSSION

Comprehension Scores

A five-way ANOVA with repeated measures on the last factor was per-
formed on the total number of correct answers achieved by participants.
The factors analyzed were type of instruction, practice passage speed,
passage presentation order, order of instruction, and passage instructed
(i.e., whether or not preceded by instructions). The factors of passage
presentation order and order of instruction were not independent variables
in the truest sense but were created to balance out the possibility of
those two types of order effects.

|
|
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Based on the epistemic curiosity hypothesis, it was expected that
comprehension scores for passages preceded by instructions would be sig-
nificantly higher than scores on passages not preceded by instructions.
However, this was not the case, since nont of the main effects or inter-
actions of primary concern was significant. The only significant effect
was the practice passage speed x passage presentation order x order of
instruction x passage instructed interaction (F(l, 32) = 5.58, p < .025).
Although subsequent simple effects testing using Tukey's HSD test (Kirk,
1968) revealed a few significant differences, none of the instructional
manipulations had any significant effect on comprehension performance.

The most parsimonious explanation for this failure is that the in-
structions used were ineffective instructions. Instructional attempts
to induce epistemic curiosity effects in auding tasks may be inappro-
priate, however. McGraw and Grotelueschen (1972) and Boyd (1973) have
suggested that prequestion-induced increases in comprehension of written
material are produced by fostering rehearsal and review of the answers
to the prequestioned material. Review and rehearsal are severely limited
by the listening techniques used in the present study; therefore, the
failure to find comprehension differences between differentially in-
structed conditions and groups may be because participants had limited
opportunities for review and rehearsal.

Selected Listening Rates

A five-way ANOVA was performed on the listening speed the partici-
pants chose. The factors analyzed were the same as those examined in
the analysis of the comprehension scores. A significant main effect for
practice passage speed was found (F(l, 32) = 20.01, p < .001). Partici-
pants who were required to listen to the practice passage at twice the
normal rate chose to listen to the four subsequent passages at faster
rates than those who listened to the practice passage at a normal rate
(X = 1.69 times normal versus X = 1.39 times normal, respectively). Two
interactions were also significant: (a) practice passage speed X passage
presentation order x passage instructed (F(1, 32) = 5.34, p < .05) and

o




(b) passage presentation order x order of instruction x passage instructed
(F(1, 32) = 5.88, p < .05). As with the comprehension data, however, sim-
ple effects analyses for both these interactions failed to yield any
significant defects for instructional manipulations. No other main ef-
fects of interactions were significant.

To determine if participants had modified their selected listening
rates during the course of listening to the four experimental speech pas-
sages, a two-way ANOVA was performed on the selected listening rate data.
The two factors analyzed were practice passage speed and trials (i.e.,
Trial 1 = first passage heard, Trial 2 = second passage heard, etc.).

As Figure 1 shows, no changes in mean selected listening rates were ob-
served in either of the two practice passage speed groups during the four
experimental passages. Only the main effect for practice passage speed
was significant (F(1, 31) = 29,79, p < .001). Clearly, the effects es-
tablished by listening to the practice passage at normal or twice normal
speeds were not modified at any time during the experiment.

2

Preferred Listening Rates

A four-way ANOVA was performed on the preferred listening rate data.
The factors analyzed were type of instruction, practice passage speed,
passage presentation order, and order of instruction. As in the previ-
ous analyses, passage presentation order and order of instruction were
pseudo factors created to control those two types of order effects. None
of the main effects or interactions in this analysis was significant. A
four-way ANOVA of the data on least-preferred listening rate yielded
similar results; that is, no main effects or interactions were signifi-
cant. The results of these two analyses clearly indicate that neither
instructional set nor prior experience with compressed speech affected
participant preferences in any significant way. It is interesting to
note, however, that of the 33 subjects, 31 preferred to listen to speech
at a faster than normal rate (\3(1) = 25.48, p < .001). Furthermore, the
mean preferred rate (142% of normal rate) was significantly higher than
the normal rate (t (32) = 10.24, p <« .001).

A two-way ANOVA was used to analyze the differences between pre-
ferred and selected speeds for groups receiving the practice passage
either at the normal rate or at twice the normal rate. The group re-
ceiving the practice passage at twice the nomal rate selected a signifi-
cantly (F(1, 62) = 8.92, p < .05) higher rate (X = 166% of normal) than
did the group receiving practice at the normal rate (X = 140% of normal).
However, these two groups did not differ in their preferred speech rates,
as the respective mean differences show (144% compared to 141 of the
normal rate).

2All the analyses for preference data were performed using least-square
solutions, because these data were based on the responses of 33 of the 48
participants. Preference data were not collected from the first 15 people
who participated in this experiment.
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Furthermore, the group given practice at twice normal speed selected
speeds (X = 166% of normal) significantly higher (F(1, 62) = 13.90,
p < .001) than their preferred speed (X = 144% of normal). No such mean
differences between selected and most preferred speeds were found for
the normal speed practice group. In fact, only 47% of participants in
the normal speed practice group elected to listen at a mean rate that
was faster than their mean preferred rate; while 94% of the participants
in the twice normal group elected a mean listening rate that was faster
than their mean preferred rate. This difference in the proportion of
individuals selecting mean listening rates above their preferred rates
between normal and twice normal practice groups was statistically
reliable (z = +3.49, p < .005).

Taken together, these results seem to indicate that although prior
exposure to compressed speech modified the rate at which subjects elected
to listen to further passages of speech, it did not influence their pre-
ferred listening rates in any significant way. The fact that practice
passage speed showed a moderately high point-biserial correlation with
selected listening rate (r(31l) = +.55, p < .0l1) but did not correlate
with most-preferred listening rate (r(3l) = +.06, p > .05) lends support
to this notion. Preferred listening rate, however, did show a significant
and moderately high correlation with selected listening rate (r(31) =
+.47, p < .01). Apparently, preferred listening rate and prior forced
exposure to compressed speech combine in an additive fashion to influ-
ence selected listening rate. The multiple correlation coefficient using
preferred listening rate and practice passage speed as predictors of
selected listening rate was relatively high (R = .68).3 The proportion
of selected listening rate variance accounted for by combining these two
predictors (R2 = .46) was very nearly the sum of proportion of selected
listening rate variance accounted for by each of these predictors con-
sidered separately (.22 for most preferred listening rate and .30 for
practice passage speed, &L = .52).

CONCLUSIONS

The results of this experiment are inconclusive with respect to the
effects of epistemic curiosity on listening to time-compressed speech.
In this experiment, neither comprehension of speech passages nor listen-
ing rates were affected by instructional attempts to induce epistemic
curiosity. These results may be attributed to one of three causes.
First, the instructions used may have been ineffective in inducing epis-
temic curiosity. Second, the limited opportunity for review of the aurally

JTo better estimate the population correlation coefficient, the multiple
correlation coefficient (R) was "shrunken" (R) according to the formula
suggested by Guilford agd Fruchter (1978, p. 377) . The multiple regres=
sion equation based on R is X; = 107.91 + .125 X; + .184 X3 where X; =
predicted selected speed, X, = practice passage speed, and X3 = preferred
listening rate.
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presented passages may have prevented epistemic curiosity from having its
usual effects on comprehension performance. Third, it may be that epis-
temic curiosity simply does not influence comprehension performance when
listening as it does when reading. In our opinion, the first two possible
causes are the most probable. The third cause seems most unlikely to us.

The results of this experiment clearly indicate that Army personnel
can be induced to listen to speech at rates well above their preferred
listening rate with no loss in comprehension. It is also clear that
listening rates in a self-paced listening task can be modified relatively
easily by recent experience with time-compressed speech. Our results
show that people who are required to listen to compressed speech at
faster than normal rates subsequently elect to listen to compressed
speech at rates further above their preferred rates than do people who
are not given such prior exposure. Prior exposure to compressed speech
does not seem to influence subsequent accuracy of listening performance
nor does it appear to appreciably affect listening rate preferences. A
person's least-preferred speech rate seems to have little influence on
his or her self-selected auding rate. However, a person's preferred
listening rate has a moderate, positive influence on his or her listen-
ing rate in a self-paced listening task.

In summary, it seems that preferences for speech rate are not modi-
fied by brief listening experiences, whereas induced rates are very easily
influenced by such experiences. People given brief exposure to highly
time-compressed speech subsequently elect to listen to speech at rates
well above their own preferred rates without any loss in comprehension.

It appears that a person's listening rate in a self-paced task depends
on that person's recent experience with time-compressed speech and his
or her preferred listening rate.
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USASA, Arlington. ATTN

T e e e o at g e e P e o - e b s s b e s b s = b = - -

USATTC T Clayton A

USA War College. Carlisle
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1 USA Concept Anal Agey . Bethesda, ATTN. MOCA MR

1 USA Concept Anal Agey . Bethesda, ATTN: MOCA JF

1 USA Arctic Test Ctr, APO Seattle. ATTN: STEAC PL MI

1 USA Arctic Test Ctr, APO Seattle, ATTN: AMSTE PL- TS

1 USA Armament Cmd. Redstone Arsenal, ATTN: ATSK-TEM
1 USA Armament Cmd, Rock Island, ATTN: AMSAR TDC

Chiet. Consult Div (DA OTSG), Adelphi, MD
Ml Asst Hum Res, ODDR&E . OAD (E&LS)
HQ USARAL, APO Seattle. ATTN. ARAGP R
HQ Fust Aoy, ATTN: AFKA QL TL

HQ Fifth Army, Ft Sam Houston

Dir, Army Stf Studies Ote. ATTN: OAVCSA (DSP)
Ot Cheet of Stf Studies Ofe
DUSPER, ATIN . CPS/OCP

ATIN RSB Chiet
ATTN: ANRAL

Ofc, Asst Sect of the Army (R&D)

IARD T

USA Rsch Ofc, Durham, ATTN: Lite Sciences Dir
USARIEM, Natick, ATTN. SGRD UE CA
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USAIMA, Ft Bragg, ATIN ATSUCTD-OM
USAIMA, Ft Biaag, ATTN. Marquat Lib

US WAC Cti & Sch, Ft McCleltan, ATTN: Lib

US WAC Ctr & Sch, Ft McClettan, ATTN: Tig Du
USA Quartermaster Sch, Ft Lee, ATTN: ATSM TE
Intelhigence Matenial Dev Ofc, EWL, Ft Holabwrd
USA SE Sinal Sch, Ft Gordon, ATTN. ATSO EA
USA Chaplain Ctr & Seh F i Hanlton, ATTN: ATSC-TE RD
USATSCH, FtBustis, ATTN. Educ Advisor

Barracks, ATTN Lib
Div

1 FAANAFEC, Atlantic City, ATTN: Library

1 FAANAFEC Atlantic City. ATTN: Yoman tnar B
1 FAA Agronautical Ctr, Oklahoma City, ATTN: AAC 44D

2USA Fid Arty Sch, Ft Silt, ATTN: Library

1 USA Armor Sch, Ft Knox
1 USA Armor Seh, Ft Knox
1 USA Armaon Seh, it Knox
1 USA Armor Sch, Ft Xnox

L ATTN: Library
CATTN ATSBDLE
CATTN ATSB DT TP
CATTN ATSB CD AD
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HQUSACDEC, bt Ord,
HQUSACDEC, Ft Ornd,
USAEEC Ft Benjamin
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USAEC, Ft Monmouth
USAEC, Ft Monmouth
USAEC, Ft Monmouth
USAEC, Ft Monmouth

ATTN: Library

ATTN. ATEC EX E Mum Facton

Hartison, ATTN Litvany

USARPACDC, Ft Benjamum Harnison. ATIN ATCPR MR
USA Comm - Elect Sch, Ft Monmouth, ATIN ATSN FA

JATTN AMSEL CT HOP

CATTIN: AMSEL PA P
,ATTN: AMSEL S! CB
ATTN €, Fact Dev Bt

USA Materials Sys Anal Agey. Aberdeen, ATTN AMXSY P

Edgewood Arsenal, Aberdeen, ATTN. SAREA BL M

USA Ordd Ctr & Sch, Aberdeen, ATTN: ATSL TEM C

USA Hum Engr Lab, Aberdeen, ATTN: Library 'Due

USA Combat Arms Tng Bd, Ft Benning, ATTN . Ad Supervisor

USA Intantty Hum Rsch Unit, Ft Benning, ATTN: Chet

USA Intantry Bd, Ft Benning, ATTN: STEBC 1¢ T

USASMA_ Ft Bliss, ATTN: ATSS LRC

USA Air Det Sch. Ft Bliss,. ATTN: ATSA CTD Mt

USA Ay Def Sch, Ft Bliss, ATTN Tech Lib

USA Air Det Bd Fi Bliss, ATIN: FILES

USA Air Det Bd, Ft Bliss, ATTN STEBD PO

USA Cmd & General St College, Ft Leavenworth, ATIN Lih

USA Cmd & General Stf College, Fi Leavenworth, ATTN ATSW SE L
USA Cmd & General Stt College, Ft Leavenworth, ATTN. Ed Advisor
USA Combiuned Avims Cmbt Dev Act, £t Leavenwarth, ATTN DepCo
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: CCS

USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCASA
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN. ATCACO -t
USA Combuned Arms Cmibt Dev Act, Ft Leavenworth, ATTN: ATCACC - O
USAECOM, Night Vision Lab, Ft Belvor, ATTN: AMSEL -NV- SD

3 USA Computer Sys Cmd, Ft Belvou, ATTN Tech Litvary

1 USAMERDC Ft Belvour, ATTN: STSFB DQ

1 USA Eng Sch, Ft Belvoir, ATTN: Library

1 USA Topographic Lab, Ft Belvorr, ATIN: ETL TD - S

1 USA Topographic Lab, Ft Belvoir, ATTN STINFO Centet

1 USA Topographic Lab, Ft Belvorr, ATTN: ETL GSL

1 USA tntelhgenes Cte & Seh, Bt Hoachuea, ATIN: CTD MS

1 USA Intelhgence Ctr & Sch, Ft Huachuca, ATTNS ATS CTD-MS

1 USA Inteligence Ctr & Sch, Ft Huachuca, ATTN ATSI Tt
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USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSE TEX GS
USA tntelbigence Ctr & Seh, Ft Huachuca, ATTNG ATSE C1S OR
USA Intelligence Ctr & Sch. Ft Huachuca, ATTN ATSI CTD DT
USA Intelhgence Cu & Sch, Ft Huachuca, ATTIN: ATSI CTD CS
USA Inteltigence Cti & Sch, Ft Huachuca, ATTN DAS'SRD
USA Intelligence Cti & Sch bt Huachuca ATTN ATSE TEM
USA Intelligence Ctr & Sch. Ft Huachuca, ATTN Libvary
COR_HQ Ft Huachuca ATTN: Tech Ret Div

2 COR, USA Electronic Prvg Grd, ATTN STEEP MT S

1 HQ. TCATA, ATTN: Tech Libvary

1HQ, TCATA ATTN AT CAT OP-Q, Ft Hood

1 USA Recruiting Cmd, Ft Sheridan, ATTN: USARCPM P

1 Senmior Army Adv ., USAFAGOD TAC, Elgin AF Aux Fid No 9

1 HQ, USARPAC. DCSPER, APO SF 96558, ATTN: GPPE St

1 Stimson Lib, Academy of Health Sciences, Ft Sam Houston

1 Marine Corps Inst . ATTN: Dean MCI

1 HQ, USMC, Commandant, ATTN: Code MTMT

1 HQ USMC, Commandant, ATTN. Code MP1 20 28

2 USCG Academy, New London, ATTN: Admission

2USCG Academy, New London, ATTN: Library

1 USCG Traming Ctt. NY, ATTN: CO

1 USCG Traning Cte, NY, ATTN Educ Sve Ote

1 USCG, Psvchol Res B, OC. ATTN GP 162

1 HO Mid Range B, MC Det, Quantico, ATTN P&S Div
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US Marine Corps Liasson Ofe, AMC, Alexandnia, ATTN AMCGS |
USATRADOC, Ft Montoe, ATIN: ATRO tD

USATRADOC, Ft Momroe, ATTN: ATPR AD

USATRADOC, Ft Monroe, ATTN: ATTS EA

USA Forces Cmd, Ft McPherson, ATTN. Libary

USA Aviation Test Bd, Ft Rucker, ATTN STEBG PO

USA Agey tor Aviation Salety Pt Rucker, ATIN Lilvary

USA Agey tor Aviation Safety, Ft Rucker, ATTN: Educ Advisor
USA Awviation Sch Ft Rucker, ATTN: PO Drawer O

HQUSA Aviation Sys Cmd, St Lowrs. ATTN: AMSAV .- ZDR
USA Aviation Sys Test Act | Edwards AFB, ATTN. SAVTE Y
USA Air Det Sch, Fr Bliss. ATTN. ATSA TEM

USA Au Motulity Ratt & Dev Lab, Moffett Fld ATTN: SAVDL AS
USA Aviation Sch, Res Tng Mat, Ft Rucker, ATTN: ATST -T - RTM
USA Awiation Sch, CO, Ft Rucker, ATTN: ATST-D- A

HO, DARCOM, Alexandria, ATTN: AMXCD TL

HQ, DARCOM, Alexandria, ATTN. COR

US Military Academy, West Point, ATTN: Serials Unit

US Military Academy, West Point, ATTN: Ofc of Mt Leeship
US Military Academy . West Point, ATTN: MAOR

USA Stendardization Gp, UK, FPO NY, ATTN: MASE - GC
Ofc of Naval Rsch, Arfington, ATTN: Code 452

Oftc of Naval Rsch, Arlingtonn. ATTN: Code 458

Ofc of Naval Rsch, Arlington, ATTN: Code 450

Ofc of Naval Rsch, Avhington, ATTN: Code 441

Naval Aerospe Med Res Lah, Pensacola, ATTN: Acous Sch Div
Naval Aerospe Med Res Lab, Pensacola, ATTN: Code LS1

Naval Aerospe Med Res Lab, Pensacola, ATTN: Code LS

Chiet of NavPers, ATTN. Pers-OR

NAVAIRSTA Norfolk, ATTN: Safety Ctr

Nav Oceanographie, DC. ATTN: Code 6251, Charts & Tech
Center of Navat Anal, ATTN: Doc Ctr

NavAirSysCom, ATTN AIR 5313C

Nav BuMed, ATTN: 713

NavHelicopter SubSqua 2, FPO SF 96601

AFHRL (FT) Williams AFB8

AFHRL (TT) Lowry AFB

AFHRL (DOJZ) Brooks AFB
AFHRL (DOJN) Lackland AFB
HQUSAF (INYSD)
HQUSAF (DPXXA)
AFVTG (RD) Randolph AFB
AMRL (HE) WPAFB, OM
AF Instof Tech, WPAFB, OM, ATTN: ENE/SL
ATC (XPTD) Randolph AFB
USAF AeroMed Lib, Brooks AFB (SUL  4), ATTN: DOC SEC
AFOSR (NL), Artington
AF Log Cmd, McClellan AFB, ATTN: ALC/DPCRB
A Force Academy, CO, ATTN: Dept of Bel Scn
NavPers & Dev Ctr, San Diego
Navy Med Neuropsychiatric Rsch Unit, San Diego
Nav Electronie Lab, San Dieqo, ATTN: Res Lab
Nav TrogCen, San Diego, ATTN: Code 9000- Lity
NavPostGraSch, Monterey, ATTN: Code 55Aa
NavPostGraSch, Monterey, ATTN: Code 2124
Nav TingEquipCtr, Orlando, ATTN: Tech Lib
US Dept of Labor, DC, ATTN: Manpower Admin
US Dept of Justice, DC, ATTN: Drug Entorce Admin
Nat Bur of Standards, DC, ATTN: Computer Into Section
Nat Clearing House for MH - Info, Rockville
Denver Federal Ctr, Lakewood, ATTN: BLM
Defense Documentation Center
Dir Psyeh, Army Hq, Russell Ofcs, Canberra
Scientitic Advsr, Mil Bd, Army Mq, Russell Ofcs, Canberra
Ml and Air Attache, Austrian Embassy
Centie de Recherche Des Facteurs, Humaine de la Detense
Nationale, Brussels
2 Canadian Joint Stat! Washington
1 C/Aw Statf, Royal Canadian AF, ATTN Pers Std Anal Br
3 Chiet, Canadian Def Rseh Statt, ATTN: C/CRDS(W)
4 Bensh Dot Stat!, British Embassy, Washington

12

1 Det & Civil Inst of Envito Medicine, Canada

1 AIR CRESS. Kensington ATIN: Into Sys B¢

1 Militaerpsykologisk Tieneste, Copenhagen

1 Military Attache, French Embassy. ATTN: Doc Sec

Modecin Chet, CE RP A - Arsenal, Toulon Naval France

1

1 Prn Seentitic Ot Appl Hum Enge Ryeh Div. Ministiy
of Detense, New Delty

1 Pers Rsch Ofe Libvary, AKA I1stael Detense Forces

1 Ministeris van Detensie. DOOP/KL Atd Sociaal
Psychoiogische Zaken, The Hague Netherlandy
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