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There were sixty-two registered military psychology attendees for this sym- 
posium. Non-registered military and civilian participants made the grand 
total of attendees approximately seventy-five for this five day conference. 

e conference-, 'Looking Toward AMEDD Psychology in the Eighties", 
recognized the significant challenge which faces AMEDD Psychology as it realigns 
to better support the AMEDD mission in the decade of the eighties. Course 
objectives, designed to accomplish the spirit of the theme, were: 

- To promote knowledge and understanding of the significant issues 
and problems facing the Army in the 1930's with which military 
psychology must be concerned. 

- To devise innovative ways for AMEDD Psychology to meet the 
challenges and produce solutions to anticipated problems. 

- To provide a forurr. for continuing education, exchange of new 
ideas, and maintenance of high levels of professional competence 
for military psychologists. 

The presentations and discussions herein reflect the best thinking available 
to the course director in structuring a symposium which would accomplish the 
course objectives.  It should be noted that the Views and opinions expressed 
are those of the respective authors and do not necessarily represent those 
of the Surgeon General, Department of the Army, or the Department of Defense. 

I encourage all AMDD Psychologists to prepare personally and professionally 
for the challenges which must be met during the decade of the eighties.  It 
is only with dedicated personal and professional preparation that AMEDD fsy- 
chology will be able to conserve the fighting strengtn. 

This headquarters is deeply appreciative of LTC Fishburne, CPT Klusman, and 
all participants who generously contributed their talents and energies to 
tne symposium. 

PhD 
COL, MSC 
Psychology Consultant 
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;*    A MALE AND FEMALE 
PERFORMANCE ON MILITARY 

RELATED TASKS 

. Gerald A. Hudgenft, Ph.D. 
Mrs. Linda Torsani-Fatkin 
Research Psychologists 

US Army Human Engineering Laboratory 
Aberdeen Proving Ground, MD 21005 

Introduction 

-> ^ A few years ago the Human Engineering Laboratory (HEL) 
began a serious consideration of the implications of: greater 
utilization of female personnel in the Army. One program was 
initiated to provide answers to more immediate and applied 
problems such as chose relating to anthropometrie 
considerations in equipment and weapons design and to 
considerations of strength capabilities required in operating 
and repairing various types of equipment or weapons. 

Another program, which Is the subject of this paper, was 
initiated to perform more basic investigations of performance 
variables which might have more subtle Implications a little 
farther down the road. In this regard, we set forth to 
determine whether or not there exist sex differences in 
performance abilities in the more traditionally defined areas 
of behavior. Further, we sought to determine whether or not 
certain aspects of female soldier performance might be 
influenced by cyclical factors associated with the menstrual 
cycle. <?7 

Our first step was to conduct extensive literature 
searches in such disciplines as psychology, human factors, 
physiology, and women's studies. One result of these searches 
was th«: publication of two bibliographies, one dealing with sex 
differences in performance abilities (Hudgens & Torsani-Fatkin, 
1980) and another dealing with menstrual influence on 
performance and with women in nontradltional occupations, 
Including a very large section on women in the military 
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(Torsani-Fatkin & Hudgens, 1980). Each bibliography has about 
1500 references, and both are available on request from us at 
the HEL. The other.important result of the searches was our 
determining several performance areas for further study in our 
laboratory. Those which we have been able to start examining 
so far include: auditory thresholds, hand-steadiness, and 
risk-taking behavior. 

Experiments on Auditory Thresholds 

We chose to look at auditory thresholds first for several 
reasons. First, some investigators (e.g., Semcruk, Przesmycka, 
& Pomykalski, 1967) had reported finding sex differences and 
menstrually related shifts in hearing thresholds which were 
large enough to have serious implications for communications, 
for instance. These effects were similar to those reported 
elsewhere for other sensory thresholds (e.g., Diamond, Diamond, 
& Mast, 1972). Second, the issues of sex differences and 
possible menstrual influence were not settled since other 
investigators had reported their inability to find such effects 
or to find effects of the same magnitude or at all frequencies 
(e.g., McGuiness, 1972). Third, our laboratory was 
particularly well equipped for research In this area. 
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The designs for our first  three experiments are shown in 
Table 1.    Rearing thresholds were obtained using standard 
clinical audiometers modified to shift the "normal" range by 
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30 dB in order to get test readings from subjects with better 
than normal hearing. In all three studies, we tested groups of 
men, women taking birth control pills, and normally cycling 
women not taking birth control pills. In Experiments I and II 
the subjects were tested nine times and in Experiment III only 
once. The cycle phases were defined by determining (from 
questionnaires) a menses test date during weeks 3-7 and 
counting forward or backward from there for the other phases. 
The test frequencies were 500-6000 Hz in Experiment I. 8000 Hz 
was added thereafter when we started using a different 
audiometer. 

For the sake of brevity, where appropriate the results 
from some of the experiments are combined. In Table 2 results 
from Experiments I and II are combined. The men demonstrated 
worse hearing than the women's groups for the left ear which 
was always tested.first, according to standard clinical 
practice. 

Table 2 

HEARING THRESHOLDS 

EXPERIMENTS I AND II COMBINED 

MEAN THRESHOLDS 

GROUP LEFT 
EAR 

RIGHT 

HALES 3H-9 30.5 

FEMALES 
NON-PILL 

30.6 30.9 

FEMALES 
PILL 

29.8 29.t» 
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In Table 3 for Experiment III, it can be seen that this 
difference was the same for both ears when the order of 
presentation was counterbalanced. (Please note that a constant 
of 30 dB was added to all the figures shown for hearing 
thresholds. Actual clinical readings would have been 30 dB 
lower, indicating essentially "normal" hearing for all groups.) 

Table 3 

HEARING THRESHOLDS 

EXPERIMENT III 

MEAN THRESHOLDS 

GROUP LEFT 
EAR 

RieHT 

MALES 36.6 35.6 

FEMALES 32.8 32.5 
NON-PILL 

FEMALES 
PILL 

30.1 29.8 
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A significant interaction effect was obtained in 
Experiment II as shown in Figure 1. The pill group showed 
worse hearing than the nonpill group in the middle range and 
better hearing at the upper frequencies. Though not 
significant, the results from Experiments I and III tend to 
verify the better hearing for the pill group at the higher 
frequencies. 

Figure 1 
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The nean hearing thresholds for the four menstrual phases 
for the women's groups and a matched set of means for the men 
are shown in Table 4. The interaction between groups and 
phases was not significant. The primary reason for showing 
these data is to point out that none of the means obtained 
differed by more than the 5-7 dB range which is considered 
normal error in the-measurement of auditory thresholds. 

Table 4 

fc 
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In a fourth experiment we tested the hearing thresholds of 
11 women in a nonpill group for a complete cycle. Preliminary 
examination of the data from thJs experiment also shows no 
threshold shifts relating to phase of the cycle. 
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Experiments on Hand Steadiness 

Our next series of experiments involved tests of hand 
steadiness which interested us because of large sex differences 
reported in the literature (e.g., Edwards, 1948) and because of 
several possible military applications. 

In this task (Figure 2) the subjects were asked to hold a 
pencil-like stylus in each of 9 holes ranging in size from 3 to 
13 mm. The number of times the side of the hole was touched in 
a 20-sec trial was recorded automatically. 

«Ti 
Figure 2 

123 



:-•- 

The experimental designs (Table 5) for the hand-steadiness 
experiments were similar to those for auditory thresholds« 
In some cases, the subjects were the same as those used in the 
threshold experiments. In Experiment III no pill group was 
tested. Repeated measures were obtained in Experiment I and 
III. Only in Experiment I was adequate data obtained for 
analysis of a possible menstrual effect. Both preferred and 
nonpreferred hands were tested in Experiment II. Only the 
preferred hand was tested in Experiments I and III. 

>: 
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The results from Experiments I and II (Table 6) showed 
that the nonpill group of women was the steadiest and that the 
pill group performed more like the men. 

Table 6 

HAND STEADINESS 

EXPERIMENTS I AND II 

MEAN TOTAL ERRORS (HOLES 1-9) AT INITIAL TESTING 

;«•._ 
GROUP I 

EXPERIMENT 
II 

MALES 
(N/GRP) 

233 
(18) 

150 
(33) 

FEMALES 
NON-PILL 

203 
(16) 

97 
(24) 

FEMALES 
PILL 

226 
(13) 

122 
(5) 
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This effect is shown even more dramatically in Figure 3 
for Experiment I where the group differences were maintained 
over the 6 weeks of testing. 

Figure 3 
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In Experiment III (Figure 4) the difference between the 
men and the nonpill group was not large initially, but quickly 
became quite apparent. Under the conditions of this experiment 
the men did not show the usual improvement over test days that 
the women did. 

Figure 4 
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üt. 
Table 7 shows the relative performance scores of the 

subject groups for each hand tested in Experiment II. All 
groups performed better with the preferred than the 
nonpreferred hand. The superiority of the nonpill group over 
the men is quite clear here. They did better with the 
nonpreferred hand than the men did with the preferred hand. 

or* 
Table 7 

HAND STEADINESS 

4>: EXPERIMENT II 

MEAN TOTAL ERRORS (HOLES 1-9) FOR BOTH HANDS 

GROUP PRPFMRPD 
HAND 

Hem PREFERRED 

HALES 150 182 

FEMALES 
NON-PILL 

98 138 

FEMALES 
PILL 

124 171 

As in the experiments on hearing thresholds, we found no 
significant relationship between hand steadiness and phase of 
the menstrual cycle. 

v.* 

Experiments on Risk-Taking Behavior 

In the next series of experiments, we began our Investiga- 
tion of risk-taking behavior. Our interest in this area was 
sparked mainly by reports on driving behavior which have 
consistently demonstrated a more conservative attitude toward 
risk taking in women drivers (e.g., Ebbesen & Haney, 1973). 
Our Initial efforts have Involved attempts to test for sex 
differences In simplified computer simulations of military- 
related test situations requiring a degree of risk taking. 
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In the task shown in Figure 5, the subjects faced a screen 
displaying a simulated mine field with varying numbers and 
patterns of artillery-launched mines represented by dots in the 
field. The subjects were to decide whether or not to send a tank 
across the field based on their judgments of the chances of the 
tanks getting across successfully. Since the tank was not 
visible to the subject prior to their decision, and since it 
could start from any point along the bottom and proceed in a 
straight line through the field, the subject had only the number 
of mines and their, patterns as bases for a decision. They could 
decide "go" or "no-go" and were given points or lost points based 
on the outcomes of their decisions. The score obtained and 
time-to-decision were recorded automatically for each trial. 

Figure 5 
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Examples of two of the patterns used are shown in Figure 6. 
The pattern on the left is one with a .90 probability of 
successful crossing. The pattern on the right has a probability 
of .30 for successful crossing. Twenty such randomly generated 
patterns were displayed for each probability level used. 

Figure 6 

wv 

The experimental designs for the two risk-taking experiments 
conducted to date are shown in Table 8. The subject groups are 
males and females. Because the military population used for 
these experiments yielded very few women using birth control 
pills, we had to combine the pill and nonpill groups. Subjects 
were tested only once in Experiment I, but over 4 test days In 
Experiment II. In Experiment I, the subjects were given 
extensive practice estimating the actual probability levels for 
successful crossing of the mine field prior to starting the 
decision-making phase described above. No such practice was 
given in Experiment II. In Experiment II, the easiest 20 trials, 
those with a probability of .90 for success, were eliminated to 
make the task more difficult. 
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Table P 

RISK-TAKIN6 EXPERIMENTS 

E»E»1MENT 
SUBJECT 

GftOUFF TEST SESSIONS 
PROBABILITIES 

at SUCCESS TRIALS 

I 

1. 

2- 

HALES 
(N-18) 

FEMALES 
(H-18) 

1«    PROBABILITY 
ESTIMATING 

2«   DECISION HAKIN« 

(1 I 2 SAME DAY) 

.90 

.70 
^50 
.30 
.10 

20/LEVEL 
or 

PROBABILITY 

II 

1. 

2. 

HALES 
(M-9) 

FEMLES 
(8-9) 

1*   DECISION HAKINS 

2«   DECISION HAKINS 

3»   DECISION HAKIN« 

4.   DECISION HAKIN« 

(2/DAY; KEEKS 1 I 2) 

.70 

.50 

.30 

.10 

20/LEVEL 
OP 

PROBABILITY 

The men and women did not differ significantly in their 
abilities to estimate probabilities of success in Phase I of 
Experiment I, or on their total scores for decision-making in 
either Experiments I or II. 

However, as shown in Table 9, the women tended to take 
longer than men to make their decisions, particularly for the 
denser, more difficult levels. This difference was significant 
(p_<.02S) for those fields with mine densities allowing for a .30 
probability of successful crossing. 

Table 9 

RISK TAKIN6 

EXPERIMENT I PHASE II 

HEAR DECISION HAKINS TINE (SECONDS) 

PROBABILITY OP SUCCESS 
_.2Q__iSL Jfi. 6woi/r .JJL ■M 

HALES I 
SD 

FEMALES        T 
SD 

1.59 
.52 

1.34 
.46 

1.84 
.62 

1-93 
.90 

2.54 
• 90 

3.27 
2.24 

2.56 
.87 

3.76 
2.30 

1.67 
.50 

2-11 
1.43 
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Figure 7 shews that in Experiment II, for the .30 
probability density fields, a significant interaction occurred 
over test days. As.in Experiment I, the women took longer than 
men to make their decisions on the first day of testing. 
However, on days 2-4 of testing, the women took significantly 
less time to make their decisions. The women appear to have 
reduced their response time, while the men did not, over the 4 
test days. Although this interaction between sex and days was 
significant only for fields with .30 probability densities, 
similar patterns occurred for the other probability densities as 
well in Experiment II» 

Figure 7 
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w: 
Summary and Conclusions 

The major findings from our experiments in the areas of 
auditory thresholds, hand steadiness and risk taking are 
summarized in Table 10. 

Table 10 

AUDITORY 
THRESHOLDS 

HAND 
STEADIRESS 

lit« 
TAEINS 

SUmABT/CPHCtUS ions 

Sri Difftmcn 
Hi«  NAD Hl WC* THRESHOLDS. 

DIFFERENCES SHALL; PRACTICAL SISHIFICARCE 
MIDI OUt. 

MOR-PlLL  WOW SISHIFICABTLY SHADIER THAR 
EITHER HEX OR FILL OROHR. 

'ILL «ROW FERFORHED MORE  LIEB  HER THAR 
NON-FILL «ROW« 

«ROW  BIFPERERCSS  PERSISTED OVER SEVERAL 
PRACTICE  »1*11«*. 

■0 SIGNIFICANT  DIFFERENCES   IB ABILITY TO 
ESTIMATE  PROBABILITIES  OF SUCCESS' 

■0 SISRIFICABT  BIFFERERCES   IB TOTAL SCORE 
FOR  DEC III OS MRIBO* 

IR LOO PROBABILITY or SUCCESS BITBATIOBS, 
BOMB   IRITIALLT TOOE SIORIFICARTLY 
LflUtt THAR  HER TO HARE THEIR BECISIOHS« 

IN  SBME6BSBT TEST SIS*IMS,  HOREH TOOE 
SIGNIFICANTLY LH1  Tint THAR  HEB TO 

HAIE THEIR OSCISIOBS. 

HwtTRMAt cvet» huajmci 

Mo CORSISTERT INFLUENCES POHRB 

MO CORSISTERT INFLUENCES FOUND 

Auditory Threshold». Although our results show men to have 
somewhat higher auditory thresholds than women, the differences 
are small In absolute terms and are within the range of normal 
individual variation for clinical measurement. At least based on 
the frequencies tested, there appears to be no military 
application which would be significantly influenced by the small 
sex differences demonstrated in our experiments. Any potential 
application, however, which would Involve audition at or above 
8000 Hz should be cause for further investigation of possibly 
large and significant sex differences in hearing thresholds at 
the higher frequencies. 
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.V* 

Hand Steadiness. Our future vork in this area will likely 
involve investigations to determine whether or not the group 
differences we found are reflected in applied military 
situations such as the firing of hand-held weapons« 

1 

Risk Taking. These data clearly illustrate that one 
should be very cautious in drawing conclusions regarding 
male/female performance differences based solely on initial 
test trials. A very small amount of experience or training can 
have a dramatic effect on the relative performance of the 
groups. 

Menstrual Influence. None of our findings to date even 
suggest any significant influence of menstrual factors on 
female performance. It should be noted, however, that our 
procedures for determining phases of cycles wer* dependent on 
subjects' reports of menstrual events as they remembered them, 
and that a great deal of variation exists with regard to 
menstrual cycle length and the timing of events within the 
cycles. Better estimates of cyclic events, possibly based on 
actual cyclic hormone levels, could reveal menstrual influences 
on performance, which might have been undetected in the present 
context. 

V? 

If any important or meaningful sex differences in 
performance abilities are to be found, both the literature and 
the results of our research to date suggest they are not to be 
found In the simple, single-trial experiments most often 
reported. If they exist, it seems most likely that they will 
be revealed in experimental situations which involve the 
complexity of reality, repeated measures to overcome the 
effects of lack of experience or other transient or socially 
imposed factors, and stress which will test the limits of 
ability. 
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