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PROGRAMMING LANGUAGES
AND (GENDER

Comparing differences and sumilarities in programming language usage

according to programmer gender.

he scarcity of information technology workers has been
widely acknowledged (see [2, 7]). With the downturn in the
U.S. economy and the widespread failures of many dot-com
companies, the extreme labor shortage appears to be easing
somewhat. However, the longstanding technology labor
crunch is by no means over. Demand remains for workers
with knowledge of specialized technology languages, such as Java and

XML programming [5].

A previous Communications special section
(July 2001) focused on the global IT work
force. One of the section’s key points was to
motivate debate and deliberation regarding the
lack of representation of women, minorities,
and older workers in the IT work force [1].
The number of qualified IT workers could be
increased if additional qualified IT workers
could be drawn from these underrepresented
groups (particularly women, as they are, by far,
the largest of these three groups). The article
by von Hellens and Nielsen [11] in the July
2001 section focused on attracting women to
the IT field in Australia. In Trauth’s article, the
focus was on the two work force challenges for
Ireland relating to gender and socioeconomic
class [8]. Previously, Panteli et al. [6] reported
that women were underrepresented in all areas
of the IT industry. In an earlier study, Truman
and Baroudi [9] found that the mean salary for
women IT managers was considerably lower

than males, which they stated, is “a problem
suggestive of discriminatory practices.”

Our focus here is on a narrower topic: pro-
gramming languages and gender differences.
Specifically, we focus on three questions. First,
do female IT workers tend to have different
programming languages than male I'T workers?
Second, if there are differences, are these differ-
ences the same for new (less than one year of
experience) I'T workers as they are for the over-
all population of IT workers? Third, if there are
differences, are they the same for older (40 years
old and older) IT workers as they are for the
overall population of IT workers?

Overall Survey Results

The results presented here are based on a vol-
untary Web-based survey on the salaries and
languages of information technology workers
conducted by dice.com, an online placement
company (this survey is available from the
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companys Web site, www.dice.com). During the
period from June 7, 2000 to April 13, 2001, 37,398
full-time IT workers completed the survey online,
providing the data set used in our analysis.

The relevant variables for this article are each
respondent’s programming languages, years of (total
technical) experience, gender, and age. The survey
collected data on 49 different programming lan-
guages. The average number of languages possessed
by males was 3.25 languages, while the average num-
ber of languages possessed by females was 2.53 lan-
guages. The survey collected data on experience with
a six-category question (see Table 1 for a description
of the categories). As shown in Table 1, 83.8% of all
the respondents were male and 16.2% were female,
but the percentage of females increased to 20.6% for
the new (less than one year of experience) I'T workers.
A similar gender split (80.7% male and 19.3%
female) occurred for workers with one or two years of
experience. For each of the more experienced groups,
the gender split was approximately 85% male and
15% female. Hence, the female respondents were, in
general, less experienced than the male respondents.

While the percentage of female survey respondents
seems quite low, a number of studies indicate the per-
centage of female I'T workers is approximately 20% in
many countries [6]. Further, research on gender dif-
ferences and job searches provides a possible explana-
tion why the percentage of
female survey respondents is
low—women conduct a jo
search with less intensity than
men [3] and are less likely to separate from an exist-
ing job [4]. More important, in our tests for the dif-
ference in two proportions for each language, there is
no requirement that the two sample sizes be propor-
tional to the two population sizes.

In Table 2a, the results for all the respondents are
presented for the 15 most frequently listed (“popu-
lar”) languages by the respondents. The “Language”
column indicates the specific programming lan-
guage. The “Overall” column denotes the overall
percentage that knows this language. The “Male”
and “Female” columns denote the percentage of
males and females, respectively, who know a partic-
ular language. The “Difference’ column is the differ-
ence between the percentage of males who know a
particular language compared with the percentage of
females who know that language. The “Significance”
column indicates whether the results for the two-
tailed test for the difference in two proportions were
significant or not, with each letter indicating a
greater level of significance (one letter for 0.05, two
letters for 0.025, three letters for 0.01, and four let-

Table 1. Experience
and gender.
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ters for 0.001) and the letter indicating whether the
results indicated a greater percentage of males or
females know this language. (Note: all percentages,
including differences, were rounded to one decimal
digit.)

In Table 2a, only one difference was negative, indi-
cating that only for Cobol does a higher percentage of
females than males know this language. Of the other
14 differences, 12 showed a highly significant lan-
guage difference for males compared with females.
SQL and Oracle both showed a slight, but not statis-
tically significant, language difference of males com-
pared with females.

Paneteli et al. [6] report on several studies indicat-
ing the IT culture is a “masculine, engineering type
computing culture.” In addition, a number of psy-
chological studies indicate that “through experi-
ence, people come to share beliefs about the extent

Experience | Experience | Number of Males Females
Level (in years) | Respondents

| less than | 4,176 3,316 (79.4%) | 860 (20.6%)
(11.2%) (10.6%) (14.2%)

2 I or2 6,140 4,953 (80.7%) | 1,187 (19.3%)
(16.4%) (15.8%) (19.6%)

3 3to5 12,261 10,426 (85.0%) | 1,835 (15.0%)
(32.8%) (33.3%) (30.4%)

4 6to 10 7,385 6,315 (85.5%) | 1,070 (14.5%)
(19.7%) (20.1%) (17.7%)

5 Il to 14 3,009 2,579 (85.7%) | 430 (14.3%)
(8.0%) (8.2%) (7.1%)

6 15 or more 4,427 3,763 (85.0%) | 664 (15.0%)
(11.8%) (12.0%) (11.0%)

Overall 37,398 31,352 (83.8%) | 6,046 (16.2%)

to which tasks are linked to gender” [10]. When
viewing this list, one could argue based on these
stereotypes that the higher percentage of female
Cobol programmers is a result of maintenance on
older legacy systems rather than “engineering” new
systems. Similarly, the very slight percentage differ-
ence favoring males for SQL and Oracle may indi-
cate these languages focus on reporting functions
for existing systems rather than engineering new
ones.

Examining the data of the less popular languages
(not in the top 15 list but still with at least 1% of
those surveyed possessing the language), women
possessed the following languages in percentage
numbers greater than males (in parenthesis: female
percentage: male percentage with * indicating the
result is significant at the 0.001 level and # indicat-
ing the result is significant at only the 0.025 level):
CICS (2.8 :2.0 %), DB2 (4.3 : 3.9), EasyTrieve (1.6
:0.9 %), JCL (4.2 : 3.1 *), Peoplesoft (2.2 : 1.4 *),
PL/1 (1.2 :1.1), PowerBuilder (2.6 : 2.4), SAP (2.1
: 1.6 #), and SAS (1.8 : 1.1 *). Most of these tools



OUR RESULTS SUGGEST WOMEN
HAVE GREATER REPRESENTATION
MAINTAINING COBOL LEGACY SYSTEMS
RATHER THAN ENGINEERING
NEW SYSTEMS USING LANGUAGES SUCH
AS JAVA OR C+ +.

are used for reporting or analysis functions for exist-
ing systems rather than engineering new ones.

Survey Results for New Workers

There is a reason for optimism when focusing on new
IT workers (those with less than one year of experi-
ence). The percentage of responding female IT work-
ers is 20.6% rather than the overall 16.2%. The
difference between the average number of languages
possessed by males and females is quite small: 0.35
(2.38 for males and 2.03 for females).

The results in Table 2b show the two most popular
languages are HTML and SQL, but the language dif-
ference now favors females. Also note that the per-
centage knowing HTML dropped only slightly from
the full sample while the percentage knowing SQL
dropped considerably. Surprisingly, Cobol now shows
a significant language difference for males compared
with females.

Survey Results for Older Workers

Focusing on the older IT workers (40 years old and
older), the percentage of female IT workers responding
is 19.9%. The difference between the average number
of languages possessed by males and females is quite
large: 0.79 (2.92 for males and 2.23 for females).

The results in Table 2¢ show the two most popular
languages are again HTML and SQL with the lan-
guage difference for HTML favoring females (but not
significantly). Cobol is the fifth most popular lan-
guage, and JCL is the twelfth most popular language,
with the language difference for JCL favoring females
(but not significantly). These results are not surprising
given Cobol and JCLs extensive use in older legacy
systems.

Language |Overall | Male |Female | Difference | Significance
HTML 35.6% | 36.0% | 33.5% 2.5% MMMM
SQL 289% | 29.1% | 28.0% 1.1%

Visual Basic | 23.4% | 24.4% | 18.3% 6.1% MMMM
JavaScript 23.0% | 23.6% | 19.7% 3.9% MMMM
Java 183% | 19.2% | 13.8% 5.4% MMMM
C 167% | 17.8% | 10.7% 7.1% MMMM
C++ 163% | 17.4% | 10.6% 6.7% MMMM
Oracle 13.4% | 13.6% | 12.7% 0.9%

ASP 13.0% | 13.7% 9.4% 4.4% MMMM
Perl 11.0% | 11.8% 6.7% 5.1% MMMM
Active X 9.9% | 10.7% 5.7% 5.0% MMMM
Basic 9.4% 9.9% 6.7% 3.2% MMMM
Visual C++ 9.4% | 10.2% 5.2% 5.0% MMMM
OoOoP 7.6% 8.1% 4.7% 3.5% MMMM
Cobol 7.4% 7.2% 8.2% -1.0% FFF

Significance: | letter for 0.05, 2 letters for 0.025, 3 letters for 0.01,and 4 letters for
0.001 Letter: M—a greater number than expected of males possess this language;
F—a greater number than expected of females possess this language.

Table 2a. Most popular languages.

Language |Overall | Male | Female | Difference | Significance
HTML 31.1% | 30.3% | 34.2% -3.9% F

SQL 20.1% | 20.0% | 20.3% -0.4%

JavaScript 18.9% | 19.3% | 17.7% 1.6%

Visual Basic | 18.3% | 19.1% | 15.2% 3.9% MMM
Java 17.6% | 18.3% | 15.0% 3.3% MM
C++ 16.0% | 16.8% | 12.9% 3.9% MMM
C 13.2% | 13.8% | 10.9% 2.9% M
Oracle 9.7% 9.7% 9.4% 0.3%

ASP 9.4% 9.7% 8.5% 1.2%

Basic 7.4% 7.5% 7.1% 0.4%

Visual C++ | 7.4% 8.0% 5.2% 2.8% MMM
Active X 6.2% 6.8% 3.7% 3.1% MMMM
Perl 6.0% 6.6% 3.8% 2.7% MMM
OoOoP 5.0% 5.4% 3.5% 1.9% MM
Cobol 4.2% 4.4% 3.6% 0.8% M

Significance: | letter for 0.05, 2 letters for 0.025, 3 letters for 0.01,and 4 letters for
0.001 Letter: M—a greater number than expected of males possess this language;
F—a greater number than expected of females possess this language.

Table 2b. Most popular languages
for new workers.

Language |Overall| Male | Female | Difference | Significance
HTML 24.6% | 24.4% | 25.5% -1.1%

SQL 24.6% | 24.6% | 24.6% 0.0%

Visual Basic| 20.2% | 21.6% | 14.7% 6.9% MMMM
JavaScript 13.9% | 142% | 12.6% 1.6%

COBOL 13.7% | 13.8% | 13.4% 0.4%

C 129% | 14.1% 7.9% 6.2% MMMM
Java 12.1% | 12.9% 8.8% 4.1% MMMM
C++ 12.1% | 13.3% 7.2% 6.1% MMMM
Oracle 11.3% | 11.5% | 10.5% 0.9%

Basic 11.1% | 12.0% 7.5% 4.4% MMMM
Visual C++ 7.4% 8.4% 3.3% 5.1% MMMM
JCL 7.3% 7.1% 7.9% -0.8%

Perl 7.2% 7.9% 4.1% 3.8% MMMM
ASP 7.0% 7.5% 5.3% 2.2% MMM
Active X 6.9% 7.7% 3.7% 3.9% MMMM
Perl 6.0% 6.6% 3.8% 2.7% MMM
OOoP 5.0% 5.4% 3.5% 1.9% MM
Cobol 4.2% 4.4% 3.6% 0.8% M

Significance: | letter for 0.05,2 letters for 0.025, 3 letters for 0.01,and 4 letters for
0.001 Letter: M—a greater number than expected of males possess this language;
F—a greater number than expected of females possess this language.

Table 2c. Most popular languages for older workers.
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Conclusion
While it is very important to draw more women to
the IT field, it is equally important to ensure these
new workers are welcomed fully into the IT commu-
nity. Our results suggest women have greater repre-
sentation maintaining Cobol legacy systems rather
than engineering new systems using languages such as
Java or C++. In a similar vein, the overall slight per-
centage difference favoring males (compared to the
huge percentage difference favoring males for Java or
C++) for SQL and Oracle may indicates that women
focus more on reporting functions for existing sys-
tems rather than engineering new ones. In terms of
new IT workers, a significantly greater proportion of
females indicates knowing HTML compared to their
male counterparts. While HTML may be an entry
point to an IT job, it may also stereotype an IT
worker into less demanding programming jobs.
Paneteli et al. [6] recommends a change in “the
attitudes of employers, male colleagues, and man-
agers. Male-dominating attitudes and perpetuating
stereotypes seem to predetermine the positions that
should be held by women ... Indeed, women them-
selves may come to believe the stereotypes.” K
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