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There are several stereotypes, prejudices and preconceptions regarding female avia-
tors' abilities and the suitability of women for a career as professional aircraft pilots.
This study reports on the development and validation of the Aviation Gender Attitude
Questionnaire (AGAQ), which was designed to assess aviators' perceptions about
gender-related pilot behavior. A total of 544 South African aircraft pilots participated
in the validation of the questionnaire. A four-factor measurement model was estab-
lished by using exploratory factor analysis and structural equation modeling. Confir-
matory Factor Analysis confirmed a good fit between the multifactor solution for the
AGAQ and the data. The four factors associated with perceptions about gender-re-
lated pilot behavior were Flying Proficiency, Safety Orientation, Flight Confidence
and Flight Standards.

Although women have been flying aircraft for almost as long as men have, aviation
is still largely a male-dominated sphere. Stereotypically masculine traits are more
often perceived to be desirable in pilots than stereotypically female characteristics
are, and a career in aviation is not deemed as feasible for women as for men
(Helmreich & Merrit, 1998; Sitler, Turney & Waulle, 1996). Although women
pilots have proven their worth and ability, prejudices such as "women should not
fly" and "a woman in the cockpit is one less in the kitchen" still survive. As soon as
issues are raised such as whether women should take up flying in a professional
capacity or whether they should take up combat aviation roles, many people,



particularly men, continue to display negative attitudes (Barker, 1999a, 1999b).
Wilkening (1973), as cited in Hunter (2005, p. 24) defined attitude as "a learned and
relatively enduring perception, expressed or unexpressed, influencing a person to think
or behave in a fairly predictable manner toward objects, persons, or situations".

Traditionally, "masculine™ beliefs, values and attitudes (having the "right stuff’)
appear to dominate the aviation industry and the profession of pilot (Nagel &
Wiener, 1988). The notion of "the right stuff, which originated in the United States
military air force, is epitomized by aviators and astronauts who "possess extreme levels
of confidence, assertiveness and competitiveness” and who are driven to achieve
personal and organizational goals (King, Retzlaff & McGlohn, 1997, p. 695). This
attitude and behavior was popularized in movies such as The Right Stuff and Top Gun.
Although the nature of the "right stuff is being challenged (Bate-man, 1987), a
cultural milieu permeates by this notion favors men in the recruitment of aviators,
their induction and promotion within the aviation industry. Despite a history of
legendary female aviators (Moolman, 1981; Cadogan, 1992; Yount, 1995), a career
as a pilot still does not seem to attract as many women as men.

In South Africa, labor policies are encouraging more women to become professional
pilots. Since the general democratic election in South Africa on 27 April 1994,
attempts to make South Africa a more just society have increased. The government has
realized that legislation is necessary to guide organizations in promoting justice and
equity in the workplace. Hence, three Acts related to affirmative action have been
promulgated, namely the Employment Equity Act (1998), the Promotion of Equality
and the Prevention of Unfair Discrimination Act (2000) and the Preferential
Procurement Policy Framework Act (2000). These Acts are designed to govern the
promotion of social justice and to eradicate inequalities in the workplace, including the
aviation industry (Bendix, 2001; Department of Labour, 2001). However, despite the
fact that the aviation community in South Africa and abroad has instituted policies
and procedures that meet equal opportunity and anti-discrimination legislation, the
masculine culture of the industry still results in a workplace where female pilots
experience sexism, discrimination, prejudice and hostility, and are exposed to
inappropriate responses (Davey & Davidson, 2000).

Female pilots have to function in a profession steeped in patriarchal systems of
dominance in terms of organizational power and the existing labor processes. In this
domain, a certain construction of gender prevails, embedded in discourses that convey
various contradictions, inconsistencies and ambivalences (Hearn, 1993). Arising from
this discourse are gender-related perceptions that influence airline
managers' and pilots' behavior, and that underpin the professional culture of pilots and
the aviation industry. As concepts of masculinity dominate perceptions within the
industry, female pilots are confronted with perceptions that are often not articulated, but
that are acted out through associated behaviors. In particular, "sex-role stereotyping"
(Nicholson, 1996) implies that often women are identified first in terms of their
gender and only then in terms of their professional role (Sitler et al., 1996). From a
broader perspective, these negative perceptions can lead to incidents or episodes of



gender bias, prejudice, and discrimination, in spite of legislators' best intentions and
organizational initiatives designed to overcome such manifestations of unacceptable
behavior (Davey & Davidson, 2000; Nicholson, 1996; Sitler et al., 1996).

One female captain with a large European airline expressed concern that male
captains expected less of female co-pilots, or were reluctant to give the necessary
corrective feedback to them. She believes that the flying standards of female pilots are
being eroded (Johnson, 1995). Davey and Davidson (2000) have shown that the first
women to join airlines in Europe experienced high visibility on the one hand, but were
exposed to sexism, harassment, and isolation on the other. According to Davey and
Davidson's (2000) study, many female pilots working for European commercial
aviation companies reported that gender-related obstacles caused them to experience
difficulties and distress. They encountered strong prejudices and preconceptions
concerning their abilities and suitability for a career as professional pilot. Although the
extent of these difficulties has declined (Davey & Davidson 2000), female aviators
still come across sexism and prejudice. Such experiences have important implications
for flight crew effectiveness and aviation safety.

Thus, because perceptions based on gender differences (real or alleged) have a
pervasive and powerful influence on behavior, it is important to manage gender di-
versity properly, particularly in the aviation field. If stereotypes, negative attitudes and
prejudices are not addressed in a formal setting such as Crew Resource Management
(CRM) training, they can lead to problems in a multi-crew environment. According to
Sitler et al. (1996) and Turney (1995), every member of the crew must be supported
and directed to adjust his/her stereotypes, attitudes and behavior to meet the demands
of a two-gender workplace.

In a recent publication, Turney and Bishop (2004) stress the importance of re-
searching gender issues to promote effective crew teamwork and improve the operational
culture in aviation. These authors recommended the development of a "survey to
ascertain perceptions regarding gender-based differences and the awareness of barriers"
that may cause gender-related bias in an aviation environment (Turney & Bishop,
2004, p. 71).

Very few scientific surveys about gender issues in aviation have been published so
far. The ones that have appeared include those by Baker, Lamb, Grabowski, Rebok
& Li (2001), Barker (1999a; 1999b), Bartsch and Hawkins (1996), Davey and
Davidson (2000), Johnson (1995), King et al. (1997), McCarthy and McGinn (1995),
Sitler et al. (1996), Sitler (2004), Tumey (1995; 2004), and Tumey and Bishop
(2004). All these researchers have provided evidence to support their findings.
However, not one of these publications refers to the existence of any standardized
instrument that can be used to assess pilots' gender-related attitudes.

This study arose from this gap in the literature and research. The objective of this
study was therefore to develop a valid and reliable instrument to assess female and male
aviators' perceptions regarding gender-related pilot behavior.



METHOD

Measuring Instrument

Because there was no specific conceptual theoretical framework or model with regard to
gender-related pilot behavior, surveys by various researchers (Baker, et al., 2001;
Barker, 1999a; 1999b; Bartsch & Hawkins, 1996; Davey & Davidson, 2000; Johnson,
1995; McCarthy & McGinn, 1995; Sitler et al., 1996; Turney, 1995) were used as
points of departure for developing the Aviation Gender Attitude Questionnaire
(AGAQ).

The original questionnaire consisted of 72 statements (items). These statements refer
to behavioral domains such as performance during flight training, flying skills,
safety orientation, hazardous behavior, decision-making, leadership, professionalism,
confidence, and flight standards (Vermeulen & Wilson, 2002; VVermeulen, Wilson &
Mitchell, 2004). All the statements (except the demographic variables) were rated on
a five-point Likert-type scale to measure the perceptions of participants at an
approximate interval level. All the items that consisted of negative statements were
reverse coded to produce a measure where high scores indicate positive perceptions
and where low scores suggest negative perceptions towards female pilots.

Procedure

A list of all the registered aviation organizations that employ aircraft pilots in South
Africa was obtained from the South African Civil Aviation Authority (SACAA).
Thirty organizations whose contact details were available were approached and
asked to participate in the research on a voluntary basis. The South African Airline
Pilot Association was asked to distribute the AGAQ questionnaire to their members,
but the Association refused, as its executive did not want to get involved in research
on gender issues in aviation.

The first author of this study distributed a total of 1800 questionnaires by hand to
a cross-section of 23 aviation organizations that were prepared to participate in the
research. All the organizations were involved in flying fixed wing aircraft for different
operational purposes. They included seven flight training schools, ten charter
companies, five airlines, and the South African Air Force (military). In order to
maximize the sample size, the heads of Flight Safety and the CRM training sections
of the organizations concerned were requested to forward the questionnaires, each
accompanied by a prepaid return envelope, to their pilots. A covering letter
accompanied the questionnaire, stating the purpose of the research and stressing
voluntary participation and confidentiality. Anonymity was ensured by the fact that
no names were asked for in the questionnaire. The completed questionnaires were
collected both manually and via mail. A total of 586 (32.6 percent) questionnaires
were returned, of which 544 (30.2 percent) were usable. In Table 1, details are given
of the number of questionnaires distributed to and the response rate for each of the



different areas of flight operations.

Participants

The research group represented a non-probability convenience sample of 544
South African licensed aircraft pilots. The sample consisted of 359 airline trans-
port pilots (ATPs), 82 commercial pilots (CPLs) and 37 private pilots (PPLs), as
well as 66 military pilots. Of this group, 513 (94.3 percent) were male and 31 (5.7
percent) were female. The small percentage of females was due to the fact that
women have only recently started choosing professional flying as a career in South
Africa. These numbers also reflect the low proportional representation of female
pilots in commercial aviation in South Africa. The average age of the respondents
was 37.06 years (SD = 11.056). The respondents' number of years of flying
experience ranged between one year and 43 years, with an average of 16.06
years (SD = 10.874). The mean number of flying hours of the sample was 6501.82
hours (SD = 5626.125). Only 20.6 percent (112) of the respondents had any tertiary
qualification(s).

TABLE 1
Number of Questionnaires Distributed and Response Rate
by Flight Operations

Response
Number of
Flight Operations Questionnaires Frequency Percentage
Flight training schools 150 56 37.3
Charter companies 350 92 26.3
Airlines 1,100 372 33.8

South African Air Force 200 66 33.0




Analytical Procedure

A statistical analysis was performed using the Statistical Program for Social Sci-
ences (SPSS) for Windows, Release 11 and Release 12. For the purposes of this
study, both exploratory and confirmatory factor analytical methods were applied to
"demonstrate that a measurement model derived from the internal structure of the
construct and the operational design intentions of the instrument fits the data ob-
tained on the instrument™ (Theron 2006, p. 2).

Exploratory factor analysis (EFA) was used to explore the internal structure and
validity of the AGAQ. First-order EFA was carried out by means of principal axis
factoring and rotated using the promax procedure with Kaiser's Normalization to
an oblique solution to generate a factor solution for the AGAQ. To assess compli-
ance with the distribution requirements, Bartlett's test of sphericity and the Kai-
ser-Meyer-Olkin (KMO) measure of sampling adequacy were used. In order to es-
timate the number of significant item factors, Kaiser's criterion (1961), Cattell's
(1966) scree-plot and Horn's (1965) parallel analysis were used.

Horn's (1965) method of parallel analysis entails contrasting the eigenvalues of
a correlation matrix of random uncorrelated items with the eigenvalues of the ma-
trix of the actual data, based on equal sample size and an equal number of vari-
ables. Factors in or dimensions of the matrix are retained if "the ith eigenvalue
from the actual data is greater than the ith eigenvalue from the random data"
(O'Conner, 2000, p. 397). According to Hayton, Allen and Scarpello (2004), par-
allel analysis provides the most accurate estimate of the number of true factors in a
complex dataset.

The Confirmatory factor analysis (CFA) procedure in Structural Equation
Modeling (SEM) was used to validate the constructs of the measurement model
(Garson, 2002; Gorsuch, 1997). CFA was performed to confirm that the observed
variables (indicators) sort themselves into factors corresponding to the latent vari-
ables (Garson, 2002); and to test the overall quality of the solution and the specific
parameters (factor loadings) that constitute the measurement model (Kelloway,
1998). CFA was done, using the EQS structural equation program with maximum
likelihood (ML) estimation, described by Bentler (1995).

The EQS provided 11 Goodness of Fit Indices (GFIs). In this study, the follow-
ing six GFIs were used to analyze the degree of likeness between the covariance
matrices of the latent variables and the observed variables: the Model chi-square,
the Root Mean Squared Error of Approximation (RMSEA), the 90 percent confi-
dence interval of the RMSEA, the Bentler-Bonnett Non-normed Fit Index (NNFI),
the Comparative Fit Index (CFI), and the Bollen Incremental Fit Index (IFD). The
last three indices are "based on a ratio of the sum of the squared discrepancies to
the observed variance” (Kelloway, 1998, p. 27) and they are normed to yield num-
bers that range from zero to one. Values above .9 indicate a good fit with the data.
The RMSEA is based on an analysis of residuals and it estimates the lack of fit in a



model compared to a perfect model. Hair, Anderson, Tatham and Black (1998) re-
gard RMSEA values between .05 and .08 as indicative of an acceptable fit.

The Model chi-square is the most common fit index test. Garson (2002) has re-
ferred to the chi-square as a "badness of fit" measure, in that a finding of signifi-
cance (p <. 05)means that the given model's covariance structure is significantly
different from the observed covariance matrix. One of the limitations of the Model
chi-square fit index is that it is unlikely that an insignificant chi-square will be ob-
tained in a large sample, even when the model fits the empirical data well (Krafft,
Engelbrecht & Theron, 2004). To address this problem, the relative chi-square,
also called the practical chi-square fit index, was devised (Kelloway, 1998). This
fit index is directly related to the chi-square value and it is based on the ratio of the
chi-square to the degree of freedom (y?/df) (Tabachnick & Fidell, 2001).

The item-discrimination index and the item-reliability index of the individual
items were calculated to ascertain the ability of each item to discriminate between
high and low scores and whether the items contributed to the underlying construct
of the factors (Gregory, 2004). Cronbach alpha coefficients, as well as the average
correlations between the items of each scale, were calculated to examine the inter-
nal consistency and unidimensionality of the retained factors of the AGAQ (Cor-
tina, 1993; Clark & Watson, 1995).

RESULTS

Exploratory Factor Analysis

Before the main statistical analysis was undertaken, the sample size and the rela-
tionship between the responses to the items were examined to determine whether
the data were suitable for factor analysis. The number of subjects (544) was larger
than seven times the number of variables (72). The ratio of 7.5:1 of the sample size
to the number of items met the guidelines established by Bryant and Yarnold
(1995), and the terms of Lawley and Maxwell's (1971) "significance rule,” which
requires 51 more cases than the number of variables to support chi-square testing.
The intercorrelation matrix revealed that underlying structures do exist. Both
Bartlett's test of sphericity (19429.296;p <.001) and the KMO measure of sample
adequacy (.952) confirmed that the properties of the correlation matrix of the item
scores were suitable for factor analysis, in terms of the guidelines recommended
by Hair et al. (1998).

In the first round of Exploratory Factor Analysis, the responses on the 72 items
of the AGAQ were inter-correlated and rotated by means of the promax procedure
(x=4) to an oblique solution. (Because of the limitations on the length of the
article, the inter-correlation matrices are not reproduced here.) Based on Kaiser's
(1961) criterion (eigenvalues larger than unity), 14 factors were extracted. The 14



factors explained 60 percent of the variance in the factor space of the data. The fac-
tor analyses yielded more factors in the real test space than was expected. This is
probably due to the presence of differentially skew items (Schepers, 1992). How-
ever, the scree-plot and parallel analysis presented in Figure 1 suggest that there are
actually four significant constructs. Parallel analysis indicated a break in the
scree-plot between roots three and four. The curve of the eigenvalues of the ran-
dom data set (the broken line) intersects the curve of the eigenvalues for the real
data (the solid line) at root four, signifying three significant factors (Hayton et al.,
2004). Compared to Cattell's scree-test and parallel analysis, Kaiser's criterion
overestimated the number of true factors for the dataset. To avoid underfactoring, it
was sufficient to conclude with a four-factor solution. The four retained factors ex-
plained 42.57 percent of the total variance of the data.
Next, the items included in the four factors were scrutinized. All the items which had
factor loadings less than .40, or which seemed to be exceedingly similar in content, were
omitted. Only 42 items were retained and they were subjected to a second round of
Exploratory Factor Analysis. The KMO value of .954 and the significant sphericity
(10881.912, p < .001) of the data were sufficient for factor analysis. Six factors with
eigenvalues greater than one were extracted. These factors explained 49.74 percent of
the total variance in the data. However, three of the items did not load on the four
factors and five items loaded significantly across two or more factors. These eight items
were disregarded and a third round of Exploratory Factor Analysis with promax
rotation was performed. Bartlett's test of sphericity[%2 (561) = 8718.960,p < .001] and
the KMO measure of sample adequacy (.952) once more indicated that the properties
of the correlation matrices of the 34 item scores were likely to factor well. (The inter-
correlation matrices of the 34 items were also considered too large to reproduce here.)
Inspection of the eigenvalues, the scree-plot and parallel analysis confirmed that four
factors had been properly determined.

The results of the principal axis factor analysis for the 34 items of the AGAQ are

summarized in Table 2. The factor loadings, percentage variance, squared multiple
correlations and factor correlations are depicted.
Table 2 shows that four factors were extracted that explain 53.09 percent of the total
variance in the data. Factors 1, 3 and 4 correlated highly with one another (r = 475 to
.694), which might be an indication of an overlap in the factors, or of a lack of clarity in
these factors. However, the Squared Multiple Correlations (SMCs)of .974 to .994
between the item scores and the factor scores indicated that all the factors were internally
consistent and were well defined by the relevant items.



Eigenvalues

I e e B e

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70
Root

FIGURE 1  Scree Plot of the Actual and the Random Data (Actual +—+—4 Random—————— )



Scales were created for each factor and these were labeled according to the gen-
eral content of their significant related items. The four scales or dimensions of gen-
der-related pilot behavior were labeled Flying Proficiency, Safety Orientation,
Flight Confidence and Flight Standards respectively.

Confirmatory Factor Analysis (CFA)

CFA was used to test the extent to which the four-factor measurement model for
the AGAQ fitted the data. First, the presence of univariate and multivariate outliers
was tested and the assumptions of normality were evaluated. Using z-scores and
Mahalanobi's distance, one case was identified and deleted from the analysis due
to extreme values on two of the factors. In addition, Mardia's coefficient and the
normalized estimate of the coefficient suggested that not all the measured vari-
ables distributed normally. Therefore, the robust maximum likelihood (ML) esti-
mation, which adjusts the standard errors and offers the Satorra-Bentler scaled
chi-square statistics, was employed, as suggested by Tabachnick and Fidell (2001).
The Satorra-Bentler scaled chi-square is an adjusted chi-square statistic that at-
tempts to correct for the bias introduced when data are markedly non-normal in
distribution (Garson, 2002). Table 3 depicts the goodness-of-fit information for the
robust ML model.

The results of the Satorra-Bentler scaled chi-square statistic[¥%(521. N =
543) = 1050.71, p < .001] revealed a poor overall fit of the original measured four-
factor
AGAQ model. Given the sample size and chi-square/df ratio, it would be hasty to
accept a poor model fit based on the significance of the chi-square alone
(Kelloway, 1998). The chi-square/df ratio was 2:1. Ratios between two and three
can be interpreted as representing a good fit, and a value less than two as
representing an over-fit (Kelloway, 1998). In terms of these guidelines, the
measurement model seems to fit the data well.

All the other comparative fit indices indicated suitable values that were within
the required limits for an acceptable model fit. The values for CFI, NNFI, and IFI
were .923, .917 and .924 respectively. These values are all greater than .90, which
is indicative of a model that fits well (Bentler, 1990; Bentler & Bonnett, 1980;
Garson, 2002). The CFI, NNFI and the IFI are considered to be relatively robust to
the effect of sample size (Bentler, 1990). The RMSEA value .043 supported the
contention of a good model fit. A value of less than or equal to .05 indicated an ex-
cellent fit. The 90 percent confidence interval of the RMSEA (.039 t0.047) con-
firmed the adequate fit of the measurement model to the data.
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TABLE 3
Goodness-of-Fit Indexes for the Four-Factor Model of the AGAQ

¥ y2/df df NNFET CFI IFI RMSEA

1050.71 2.02 521 917 923 924 43

Note:  NNFI = Non-Normed Fit Index: CFI = Comparative Fit Index; IFI = Incremental Fit Index;
RMSEA = Root mean squared error of approximation.

Item Analysis of the Four Factors of the AGAQ

Next, the items were subjected to an item analysis to provide evidence that the
items produced a statistically acceptable dispersion of scores and that the items
contributed to the overall measurement goal of the AGAQ. For this purpose, the
item-discrimination index and item-reliability index were computed for each item
included in the four scales.

According to Gregory (2004, p. 131), "an effective test item is one that discrim-
inates between high scores and low scores on the entire test" or scale. As suggested
by Gregory (2004), the item-discrimination index was computed by comparing the
item mean scores of the highest 25 percent and lowest 25 percent responses for
each scale. The t test for independent groups was conducted to establish dif-
ferences between the item mean scores of the highest and lowest quartiles for each
factor. The item-reliability index of each item was determined by computing the
product of the item's standard deviation and item's correlation with the total score
(Gregory, 2004). Table 4 shows the results of the item-discrimination analysis and
the item-reliability index for every item.

According to the item analysis (Table 4), almost all the items displayed accept-
able item index values. The results indicated that every one of the items on each
scale was able to discriminate significantly (p<.001) between high- and low-
scoring groups in the present sample. The values of the item-reliability index
varied from .338 to .779 and they served as evidence that the majority of the items
exhibit acceptable internal consistency and produce a good distribution of
responses. Based on the results mentioned above, all the items of the four scales
were retained to be included in the AGAQ to measure and assess pilots'
perceptions of pilot behavior related to gender.

In addition, the mean, standard deviation, skewness, kurtosis, mean inter-
item correlation and coefficient alpha were calculated for the sample scores on the
four scales of the AGAQ. The results are set out in Table 5.

From Table 5 it is evident that the summated scores of the sample on the four
scales are approximately normally distributed, with a tendency towards
negative skewness and platykurtic distributions. The assumption of normality
requires that the key statistics, skewness and kurtosis be less than 2.5 times the
standard error (Morgan & Griego, 1998).



TABLE 4
Iltem Analysis: Differences in the Mean Scores between Lowest
and Highest Quartiles and the Item-reliability Index for Each Item

Lowest Highest Mean Item Reliability
Items Quartile Quartile Difference* Index
Flight proficiency
6 2.968 4.485 -1.517 558
13 2.396 4.239 —-1.842 681
17 2.883 4.377 —-1.494 542
19 2.727 4315 —-1.588 584
22 2.597 4.277 —-1.689 643
26 2.838 4.400 -1.680 651
30 2.188 3.015 -1.562 637
34 2.649 4.062 -1.727 620
37 2.890 4.331 -1.412 554
38 2377 3.831 —-1.441 562
41 2.747 4.277 —-1.454 534
42 2.558 4.192 -1.530 652
46 2.539 4.008 -1.634 .629
55 3.208 4.392 -1.469 524
57 2.539 4.385 -1.185 446
63 2.968 4.485 —-1.846 689
Safety orientation
14 2.973 4.344 -1.371 419
21 2.642 4.200 -1.558 527
23 2351 4.064 -1.713 579
25 2.601 4.184 -1.583 511
27 2.182 3.984 -1.802 579
33 2.615 4.120 -1.505 A43
45 2.189 4.064 -1.875 597
Flight confidence
15 1.878 3.573 -1.694 594
24 1.878 3.924 =2.045 687
39 1.917 3.817 —-1.900 643
43 1.853 3.901 =2.048 726
49 2.058 3.855 -1.797 578
59 1.923 3.924 -2.001 680
61 1.994 3.076 -1.083 338
Flight standards
40 1.948 4.152 -2.204 676
52 2.023 4.375 -2.352 779
56 1.833 4.027 -2.193 641
69 2339 4.482 —2.143 748

*p <.001.



The reliability of the four scales was highly satisfactory, with Cronbach alpha
coefficients varying between .82 and .93. The alpha coefficients surpassed the
minimum level of .70 recommended by Morgan and Griego (1998). The mean
inter-item correlations of three scales (Flying Proficiency, Safety Orientation and
Flight Confidence) were considered acceptable. All the mean inter-item correla-
tions were within the desirable range of .15 to .50 suggested by Clark and Watson
(1995). The high mean inter-item correlation (.54) obtained for Factor 4 (Flight
Standards) may be the result of the specificity of the target construct. According to
Clark and Watson (1995), a much higher mean inter-item correlation (.40 to .50)
can be expected when one is measuring a narrow construct. The scores on the four
scales of the AGAQ seem to satisfy the requirements of homogeneity and
unidimensionality. Together, these results demonstrated that the items of each
scale assess the underlying factors or constructs associated with the
measurement (Cortina, 1993; Clark & Watson, 1995).

DISCUSSION

A review of the literature available revealed that, so far, no substantive research
had been done on the development and validation of a questionnaire to allow the
aviation industry to determine pilots' attitudes towards female aviators.

TABLE 5
Descriptive Statistics and Reliability of the Scales of the AGAQ

Descriptive Flying Safety Flight Flight
Statistics Proficiency Orientation Confidence Standards
M 55.525 23.525 18.877 12.322
SD 10.235 4.541 5.009 3.555
Skewness —-.248 -431 529 -112
Sk error 105 105 105 105
Kurtosis 031 -343 =278 —.650
Ku error 209 209 .209 209
(M) A5 33 45 54

Alpha 93 82 .85 82




The primary objective of this study was therefore to develop a valid and reliable
instrument to assess female and male aviators' perceptions regarding gender-
related pilot behavior.

A questionnaire named the Aviation Gender Attitude Questionnaire or AGAQ
was devised to survey aviators' perceptions regarding gender-based pilot behavior.
A total of 72 items were initially included in the AGAQ. After three applications of
exploratory factor analysis, 34 of the original items yielded a four-factor solution.
CFA confirmed that the observed factors corresponded with the latent variables,
and that a good fit had been achieved between the multifactor solution for the
AGAQ and the data.

The four factors or dimensions associated with gender-related pilot behavior
were labeled Flying Proficiency, Safety Orientation, Flight Confidence and Flight
Standards. Flying Proficiency consisted of 16 items that refer to how proficient ei-
ther gender is perceived to be at the task of piloting. The primary elements of this
scale related to general piloting skills, accident proneness, learning ability, deci-
sion-making in flying and the pilot's perceived comfort level with regard to stick
and rudder controls. Safety Orientation, the second dimension, was made up of
seven items that related to perceptions about the level of safety awareness among
pilots, their attention to detail, risk-taking and prudence. The third dimension was
labeled Flight Confidence and included seven items that deal with pilot confi-
dence, assertiveness, taking charge, emotional stability and coping with flight de-
mands. The fourth dimension looked at perceptions that standards had been com-
promised to accommodate female pilots and it was labeled Flight Standards. The
content of the four items that defined this scale referred to beliefs that flight train-
ing standards and operational standards were being eroded by allowing female pi-
lots latitude when they are tested for their licenses and when they are given access
to flying positions.

Several researchers have directly or indirectly confirmed the four dimensions of
the AGAQ. Literature cited by Morgan (2004) in the field of women in the profes-
sions indicated that although women are sometimes slower than men in complet-
ing their work, they work more safely and more accurately, and deliver a superior
product. Sitler (2004, pp. 82-85), an academic and a flight Instructor, reported that
she had observed and studied women pilots over a period of thirty years and had
found that female flight students

» "May tend to be slower to gain confidence;

» May tend to be more apprehensive about first solo;

» May be quicker to grasp instrument flight;

» Have far fewer fatal aircraft accidents;

» May tend to learn a procedure correctly, and be more consistent, rarely vary-
ing from the procedure;

» May be more fearful of stalls, spins and other unusual attitudes;



» Tend to operate the controls of the airplane with more smoothness and skill;
» May have less technical background from past experience;

* Rarely fly into dangerous weather;

* Rarely show-off for spectators;

 Accidents usually involve touchdown or taxiing".

Baker, et al. (2001) at the Bloomberg School of Public Health have found that
male pilots who fly general aviation (private) aircraft in the United States of Amer-
ica are more likely to crash due to inattention or flawed decision-making, while fe-
male pilots are more likely to crash because they mishandle the aircraft. The re-
searchers have found that loss of control on landing or takeoff was the most
common source of crashes for both sexes, leading to 59 percent of crashes by fe-
male pilots and 36 percent of crashes by male pilots.

On the basis of a qualitative and quantitative analysis of data collected from 33
male and female airline, corporate and military pilots, Turney (1995) and Turney
and Bishop (2004) identified a number of gender-related differences and issues.
The pilots they interviewed generally expressed a sense of differences between
men and women pilots' learning and leadership styles. Male pilots "were reported
to be more task-oriented and to exhibit more confidence as crew members. Female
pilots were reported to be better communicators, to exhibit more sensitivity to peo-
ple and to be good negotiators. Women were also reported to work harder at learn-
ing technical information to compensate for any possible lack of background in
mechanical training” (Turney, 1995, pp. 264). Barriers to women's integration into
the flight crews and areas of conflict included a lack of understanding of gender
differences, a "macho™ pilot image, quota hiring, pregnancy, leadership roles, atti-
tudes that only males are professionals and the view that mistakes made by women
are gender weaknesses rather than personal mistakes (Turney, 1995, pp. 264-265).

Taken together, the research reported by Baker et al. (2001), Morgan (2004),
Sitler (2004), Turney (1995) and Turney and Bishop (2004) have all provided evi-
dence of observed gender differences that parallel several of the items that define
the scales of the AGAQ.

Implications and Practical Application

The statistical analysis of the AGAQ has indicated that the questionnaire has ac-
ceptable factorial validity, internal consistency and unidimensionality. Hence avia-
tion human factor specialists and aviation psychologists can use the instrument
with confidence to gather valid and reliable data about gender-related attitudes
held by aircraft pilots in South Africa.

The four scales of the AGAQ also demonstrate adequate power to discriminate
between the higher and lower scoring groups. During the process of item analysis
and the examination of the distribution of the responses, it was noticed that a mean-



ingful number of the present sample expressed negative judgments about female
pilots. Based on Gregory's (2004) description of the percentage that constitutes a
lower-scoring group, the number of pilots who scored at the 33 percentile and be-
low was calculated. The number of respondents in the low-scoring groups were
194 for Flying Proficiency, 206 for Safety Orientation, 215 for Flight Confidence
and 217 for Flight Standards. A relatively high number of South African pilots thus
seem to hold attitudes that can potentially be detrimental to crew teamwork and the
operational culture in aviation.

Contemporary aviation organisations have become increasingly reliant on
knowledge and on the management of information to ensure optimal performance
and aviation safety. To be able to objectively measure and assess gender related at-
titudes, stereotypes and prejudices, an instrument like the AGAQ may be able to
help researchers, human factor specialists, aviation psychologists, instructors and
employers in understanding and managing key concepts and issues associated with
gender-related diversity in the aviation industry.

First, the AGAQ can provide the data needed to convince management to ad-
dress any unjust attitudes, stereotypes and prejudices in the aviation industry. For
example, male pilots may label an increase in the number of female professional
pilots in South Africa an affirmative action effort aimed at filling a quota. Such a
perception tends to breed resentment and an unfounded belief that the female pi-
lots who are hired are incompetent and that standards are compromised. Because
the effective assimilation of females as pilots into the industry is important for
crew teamwork and flight safety (Turney & Bishop, 2004), it is important to ad-
dress such negative perceptions.

Second, data collected by means of the AGAQ can be disseminated for dis-
cussion, to create an awareness of diversity in operational contexts. Turney and
Bishop (2004) suggested that, to improve the operational culture in aviation, air
crews, check pilots and instructors should receive regular and current informa-
tion about research regarding gender differences. Knowing and understanding
people's attitudes and perceptions toward pilot behavior related to gender can do
much to advance positive interactions and communication among diverse flight
crews.

Third, knowledge and greater understanding of the attitudes and beliefs relevant
to gender will also benefit aviation-training organizations to develop better-tar-
geted training material. This applies to Human Factor (HF) training and Crew Re-
source Management (CRM) training, where topics such as gender differences and
diversity management must be addressed to improve CRM training and promote a
gender-sensitive multi-crew environment (Turney, 1995). The AGAQ may also
provide valuable information that can be used as input in the Diverse Workforce
Model. This model was developed by Karp and Turney (2004) to support aviation
education and training institutions in their education efforts and to enhance suc-
cessful learning within a diverse workforce.



To summarize, the AGAQ can be a valuable tool to capture data to

* Confirm or reject the existence of gender-related biased perceptions among
aviation personnel;

» Make pilots aware of their perceptions of gender-based differences and the
way such perceptions may promote compatibility or discord;

 Improve and promote better understanding and communication between fe-
male and male pilots;

« Improve and advance gender sensitivity and diversity training in aviation ed-
ucation and crew resource management (CRM) programs; and

 Develop action plans to address gender bias, prejudice and discrimination in
aviation (Vermeulen et al., 2004).

Limitations and Future Research

A shortcoming of this study was the small number of female participants in the
South African survey. Institutions in Norway, Australia and the United States have
since participated in a broader survey, and this will result in the inclusion of more
female pilots in future reported studies.

Cross-cultural comparisons of perceived gender-related pilot behavior will be
possible when the research data for the participants in other countries has been pro-
cessed. According to Van de Vijver and Leung (1997), structural equivalence and
item bias should be computed for measuring instruments in any setting where indi-
viduals from different cultural groups are compared in terms of a specific con-
struct. If cultural influences are not accounted for, invalid conclusions regarding
the constructs under study could be made (Naude & Rothmann, 2004). Additional
research to determine the factorial validity, structural equivalence, item bias and
internal consistency of the AGAQ in measuring pilots' attitudes across cultures is
currently being done on the basis of the results coming in from the Norwegian,
Australian and United States data.

Future research also needs to explore the relationship and main effects of pi-
lot-related factors such as gender, age, flying time, type(s) of license, area(s) of op-
eration, level(s) of command, experience of flying with female pilots, and so on, on
the perceptions of pilots regarding gender-related pilot behavior. This could add
value to our understanding of the dynamics of pilots' attitudes towards female pi-
lots. Furthermore, a qualitative dimension to the research might be valuable: an
open-ended opportunity was provided to the pilots to include any comment(s) with
regard to stereotypes and/or prejudices (either positive or negative) about female
pilots, and a qualitative analysis of this data can enhance knowledge on the key
issues that may influence crew relationships and performance in a diverse multi-
crew environment.



Finally, the process that was described in validating the measuring instrument
represents the initial rather than the final steps in the development of the AGAQ.
There is strong evidence that the items of the AGAQ are related to two broad
factors. An examination of the initial unrotated factors and the inter-correlations
of a significant number of the rotated factors suggest that a two-factor measure-
ment model exists. To delineate the construct boundaries accurately and to ensure
optimal scale development, second order factor analysis should be considered
(Schepers, 1992).

It is perhaps good to conclude with the following caveat: "In spite of what has
been learned, cultural, social and organizational factors affecting women's em-
ployment in the aviation industry remain largely undefined. If effective air crew di-
versity is the goal, then it becomes necessary to continue to study differences and
integrate diversity in the work place” (Turney & Bishop, 2004, p. 72).
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