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Abstract

The rapid evolution of comf)uter technology has given rise to a global ecénomy and
infonnation technology (IT) as a major‘ivrlldustry. The projected growth in computers, software,
and applications for IT will continue to have substantial impacts on employment opportunities in
the United States. However, IT is a male-dominated field with a low percentage of women
workers. Web design has been presented as an IT career pathway for women. This thesis
examines whether Web design presents opportunities for women that have not existed in
previous IT career paths, whether women face the same challenges as they do in other IT fields,
and if Wéb design offers the type of work and work environment that is of interest to women and
adaptive to their lifestyles and needs. Based on the available research, it does not appear that

Web design presents a better IT career path for women than other IT fields.
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Chapter 1: Introduction

The introduction of computer technology into the workplace has‘ had a profound effect on
the job market. It has created new job opportunities, but it also has rendered other jobs obsolete.
Increasingly, knowledge and e);perience in the application of computersl is no longer an option in
today’s job market. It is mandatory. The evolution of computerized communications technology
and formats hels been very rﬁpid. Progressively more companies are requiring job applicants to
have experience in applications of computer technology. This requirement reﬂeets the shift in the
business world to electronic communication and marketing fofmats, such as Web sites.
Computerized and digital information technology (IT) drive today’s global economy. Jobs in
computere, software, and applications for IT are well paying and key positions in the changing
economy of the 21st Century (U.S. Department of Labor, 2002).

Accordi,ng to an afticle byJ arﬁes,Challenger (2000), president of an international
recruitment firm, Web site design and development presents job opportunities for Wofnen inIT,
which is known as a male-dominated industry. The purpose of this thesis is to establish whether
this is true, and the extent to which this field opens doors for women in IT. To accomplish this
objective, this thesis explores IT, the history and current status of Women in the work place and
IT, and careers in IT and Web design and development.

However, the rapid and ongoing development and evolution of le technologies and Web
design makes it challenging for researchers to keep pace with it /(Kotamraj u, 1999). When Web
design first emerged in the mid-1990s, Web sites were simple and basic. Between 2001 and
2009, the time period when the related coursework and research for. this thesis was‘ conducted,
the use of the Werld Wide Web accelerated élt a phenomenal speed. During this time period,

Web site designs became increasingly more complex as Web sites incorporated a growing range
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of digital media, software, and databases. The skills and educational background required.to be a
Web designer eXpanded atan accelerated pace along with the use of the World Wide Web.
Therefore, due to Web design’s exponential growth, time has been a factor in this project.
Defining IT

~In order to discuss career opportunities in fields related to IT, it is necéssary to provide
defini;ions for the terminology. Acvcording to Laudon, Traver, and Laudon (1994), information
technologies range from physicai devices iike paper, pencils, books, newspapers, camefas, tape
fecorders, and computers to more symbolic tools like written language, mathematical symbols,
chemical models, and tables of natural elements. These tools and techniques enable us to
visualize, understand, and control our environment. Throughout history, the evolution and
implementation of ITs have had a profound effect on the development of our society. Take
writiﬁg, for example. Writing is an IT thaf emerged about 5,000 years ago. Writing enabled
people to record and preserve their historical events, stories, and éulture and pass them down to
future generations. Writing combined with the invention of the movable type press in the 15
century gave us the printed word, newspapers, and books. According tb Laudon at al. (1994),
these ITs created the.potential for widespfead literacy and supported the development of self-
governance, dérhocracy» and popular culture. Prior to the union of computer technology and
information technology, the printed WOrd, the newspaper, and the book were the most powerful,
- far-reaching, and transforming ITs. Through computer techndlogy, digital ITs are transforming
the world in much the same way printed word fechnologies changed society 500 years ago.
Digital ITs have made it possible to widely and easily distribute vast amounts of knowledge.

The Alliance for Telecommunications Industry Solutions (2007) defines IT as the branch

of technology devoted to studying, applying and processing data (the automatic acquisition,



storége, manipulation, management, movement, control, display,vswitching, interchénge,
transmission or reception of data); and the development and use of hardware, software, firniware;
and prooedures associated with this processing. Computer technology is the engine that drives IT
industries today. According to the Institute for Telecomfnunicaﬁons Soiences (1996), the
research and engineering branch of the Naﬁonal Telecommunications and Information
Administration and a part of the U.S. Department of Commeroe, a computer is a device that
"accepts data, processes the data according to akstored progra@, generates results, and usually.
consists of input, output, storage, arithmetic, Iogic, and"control units. The Instituté also defines a
computer as a functionél unit with the ability to perform substantial computation without human
intervention, including numerous arithmotic operations or logic operations. This thesis employs
the above definitions of I’f and computer technologies to evaluate Web design as a job
opportunity in IT.

The rapid evolution of IT industries and computer technologies has made it difficult to
fully define the fields and the impacts to the workforce. In‘ a pilot study to investigate the scope
of work practices performed by the ioformatioh technology workforce (ITWF), Burnett and
Subramaniam (2004) found that a comprehensive agreed-upon and extensible definition of IT is
lacking. A report by the US Department of Commerce states that the definition of IT worker
depends on who is asked. Each organiz/ation may define an IT worker differently and the
defioitioh may change over fime. In their review of the literature, Burnett and Subramaniam
(2004) found that IT workers’ vocational and acadernic training backgrounds vary enormously.
They also found that IT workers obtain their education through diverse disciplines and work in

various industries, not just industries specific to IT. For their study, Burnett and Subramaniam

used the following Nation‘al Research Council (NRC) definition of IT workers: “those persons
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engaged primarily in the conception, design, development, adaptation, implementatiorr,
deployment, training, support, documentation, and management of IT systems, components, or
applications” (p. 204). This thesis employs the NRC’s definition of IT‘ wkorkers to assess
opportunities in IT for women.

Role of IT in Toda{/’s Global Ecdnomv

- According to a report issued by the Aspen Institute following its 13™ Annual Roundtable
on Information Technology (Bollier, 2005), information and communications technology is one
of the most important forces shaping the global economy. The convergence of several
technologies—the personal computer, software, t}re Intemet, and broadband and wireless
communications—is integrating international commerce and changing the way business is
conducted. IT has made it possible to mové finance capital around the world with unprecedented
speed. IT also has made transportation and logistics more efficient so work and manufacturing
can easily be relocated to reduce costs. Through IT, innovation and prr)dug:tivity areiforgin\g
ahead at breaknéck speeds. | |

The integration and incorporation of information and computer technologies in homes,
workplaces, and markets has led to a third Wéve of globalization. According to the renowned
vauthor and financial journalist Thomas Friedman (Pink, 2005‘), the firstwave of globalization
began in 1492 AD, when Christopher Columbus discovered America and opened trade between
, the Old and New Worlds. The second wave of globalization occurred from 1800 AD until 2000
AD and was driven by companies searching for markets and labor for their businesses. iThis
wavelwas supported by dropping transportatiorl costs during its first half and by drqpping

telecommunicatioris costs during the second half, which were primarily fueled by breakthroughs

in technology. The third wave of globalization started around 2000 AD, gaining its leverage from-
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software applications‘ and a worldwide fiber-optic network that allow individuals to collaborate
and compete globally. Small businesses can compete in the’sa'me market a§ large corporations.
The convergence of several technologies and political forces has led to a global, Web-enabled
piaying field that .allows for multiple formé of collab;)fation without regard to geography or
distance - or soon, even language (Pink). Networking techﬂologies have made asynchronous and
- real-time communications among different regions and countries feasible, creating new ways of
working and increasing opporturﬁties for collaboration (Huang & Trauth, 2006, as cited in
Trauth, Quesenberry & Huang, 2006). |
The new information and communication technologies are also creating divisions and

disparities due to different levels of education, training, and skills (Bollier, 2005). According to
: prert Hormats, vice chairman of‘ Goldman Sachs (Intemational), “The tectonic shifts are not
just among societies but within societies. There are new divisioqs within societies between
skilled and nonskilled and between well-trained and non—well—frainéd workers” (ag quoted in
_ Bollier, p. 4). Slimilar to the Industrial Revolution, the répid growth in IT and computer
technology has changed the way people work by altering the work’place and créating different
types of occupations to support its evolution and expansion. Those workers who do not have the
necessary education, skills and training will find it difficult to sécure positions with salary levels |
sufficient to support themselves and a family.‘ According to Arnold and Niederman (2001),
women, minorities and older workers are not fully represented in the IT work force in the United
‘States. Although women hold more than half o} all professional occupations in the United States,
they hold fewer than 26 percent of all computing-related occupations and only 13 percent of

Fortune 500 technology companies have women corporate officers (National Center for Women

& Information Technology, 2007). The low percentage of women in a sector of the workforce
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that the United States Department of Labor (2002) projects will continue to have substantial
impacts on employment opportunities in this country makes it imperative for women to find
career pathways in IT fields.

Current and Projected IT Labor Force/Job Market

The current IT job market has been shaped by the spread of the Internet and the
increasing importance of networked computing (Mowery & Rosenberg, 1998 as cited in
Rosenbloom, Ash, Coder & Dupont, V2005). This is é chaﬂnge from the IT workforce that evolved
in the 1960s in response to the extensive use of mainframe computers. The comp.osition of the IT
workforce began to change in the 1990s when the 1T industry confronted a rhaj or issue related to
the usage of computers and computer technology: the Year 2000 (Y2K). From the 1960s through
the léte 1980s,-it was a widespread practice in computer software development to use two digits
to represent a year rather than four digits in order to save computer disk and memory space,
which was costly at the time. As the year 2000 approached, IT experts began to realize that this
would cause compuiter systems to misinterpret 00 as 1900,‘ which wbuld create havoc in all
computerized systemé. The impending Y2K crisis created a strong demand for IT professionals
that contributed to a rapid expansion of the IT workforce and rising pay scalés..Between 1983
| and 2000, the' IT workforce more than doubléd in size, increasing from 1.47 million to 3.13
miilion workers. Although more than 200,000 IT jobs were lost when the technology bubble
collapsed in 2001, the IT labor force in 2002 was still 96 percent larger than it was in 1983
(Rosenbloorﬁ et al., 2005). | |

Aécording to Rosenbloom et al. (2005), full-time IT professionals earned about 20
percent more than full-time workers in non-IT occupations in 1983. By the late 1990s, IT

professionals earned over 60 percent more than people working outside of IT. The growth in IT -
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employment coincided with important changes in the type of jobs performed by IT professionals.
As the _usﬁge of mainframe computers declined, so did the number of computer operators. From a
peak of 962,000 computer operators in 1986, the number of computer operators fell to 300,000
by 2002. Offsetting this decline was the rapid growth in the number of computer systems
analysts and scientists. This segment of the IT labor force grew from 273,000 in 1983 to more
than 1.7 million in 2002. By 2002, computer systéms analysts and scientists constituted over 60
pércent of all IT professionals (Bureau of Labor Statistics Current Population Survey March ’
2002, as cited in Rosenbloom, Ash & Dupont, 2003).

Information technology-related jobs are among the fastest and largest growing jobs in the
ecoﬁomy (Dohm & Shniper, 2007). With a projected 24.8-percent growth rate, computer and
mathematical occupations are expected to grow the most quickly. In comparison, the projected
grqwth rate in the arts, design, entertainment, sports, and media fields is 11.4 percent. Accérding
to Dohm and Shniper (2067), demand for computer-related occupations will grow in almost all
industries as organizatibns continue to adopt and integrate increasingly sophisticated arfd
complex technologies. However, this growth will not be as rapid as during the previous decade
since the software industry is maturing and more of the routine work is being outsourced
overseas.

Some of the fastest growing océupations include positions as network systemé and data
qommunicatibns analysts, computer software and applicgtions engineers, computer systems

| analysts, database administrators, and computer software and systems engineers (Dohm'&
Shniper, 2007). The growth of electronic commerce and the integration of Internet technologies
into business have created a need for specialists who can deVelop and support Internet and

Intranet applications. An Intranet is a restricted computer or private network developed with



~ World Wide Web software (WordNet, 2006) that is used by rﬁaﬁy corporations to support
internal communications. According to Robert Half International, a firm that provides staffing
service»s, salary ranges for computer-related occupations range from $47,500 to $116,000 (as
cited in Bureau of Labor Statistics, 2007). With a range of $84,750 to $116,000 per year, the
position of database manager is the higheét paying job. The table provides salary ranges from the
| Robert Half International 2007 Salary Guide that the Bufeau of Labor Statistics applied to
produce the 2008-2009 edition of its Occupational Outlook Han'dbqok (2007).

Table -

2007 Salary Ranges for Computer-Related Occupations

Position Salary Range
Database Manager  $84750- 116,000
Network Architectv | 78,000 - 112,250
Database Developer - 73,500 - 103,000
Senior Web Developer 71"000 - 102,000
Database Administrator 70,250 - 102,000
Network Manager o 68,750 - 93,000 |
Web Developer 54,750 - 81,500
LAN/WAN Administrator - - | ‘ - 51,000 - 71,500

' Web Administrator | 49,750 - 74,750
Web Designer - 47,000 - 71,500
Telecommunications Specialist ‘ : 47,500 - 69,500

Adapted from the Robert Half International 2007 Salary Guide as cited in
"Computer Scientists and Database Administrators” by Bureau of Labor

Statistics, 2007, Occupational Outlook Handbook, 2008-09 Edition,
http://www.bls.gov/oco/ocos042. htm#addinfo '


http://www.bls.gOv/oco/ocos042.htm%23addinfo

In 2007, the median household income in the United States was $50,740 (Bishaw &
Semega, 2008)‘. Therefore, the salary ranges of computer-related oécupations present the
potential to earn an income that is at or above ﬂle nation’s median income. Four of the eleven
computer-related ‘occupations'in Table 1 are jobs related to Web design and development: senior
Web developer; Web developer; Web adfninistrator; and Web designer. Of the fouf,' the job with
the lowest salary range is Web designér. '

IT occupations generally require long work hours and a significant time commitrﬁent
(Rosenbloom et al., 2005). More men and Wovmen in IT work full time compared to men and
women in non-IT jobs. In 2002, 95 percent of men and 91 percent of women in IT worked full-
time, compared to 87 percent of men and 73 percent of women in non-IT jobs. The average
woman in IT worked three more hours per Wéek than the average woman in a non-IT job (39.5 -
hours compared to 36.2 hours). Rosenblooﬁl et al. theorize that IT’s longer work hours
discourages women from entering or staying in the field, especially those with young children.
Overall, IT professionals are younger than those in the non-IT workforce (Rosenbloom et al.,
2005).

Increasingly, there is concern among IT workers about job losses due to ‘outsourcing vand
off—sh‘oring. There have been numerous reports of companies exporting technical support and }
programming jobs to suppliers in India, China, and other low-wage couhtries with well—educated
. labor forces. Givén the significant differences in wages, shifting some tasks to IT workers in
Asian countries is an attractive option for U.S. companies seeking to cut labor costs.
Rosenbloom et al. (2005) do not view this ‘as a. serious threat to IT jobs in the United States since
off-shoring is most effective when the tasks to be performed are more routine and these are jobs

that will probably be automated in the near future. Jobs requiring specialized knowledgé of
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business practices and discretionary decisions are likely to remain in proximity to customers.
Therefore, the méjority of higher level IT jobs will most likely remain in the Un\ited States
(Edwards 2004, as cited in _Rosenbloom et al., 2005).

However, Rosenbloom et al. (2005), theorizethatv the composition of IT joBs will remain
biased towards high skilled jobs where there are relatively few women. They project bleak
prospects for increased represenfation of women in IT. Rosenbloom et al. speculate that since )
few women were drawn into the rapidly growing field of computer systems analysts and
scientists during its period of rapid expansion in employment, opportunities for women are likely

to remain limited in the future as aggregate growth slows.

IT as Male Dominated Field

In 1999, women represented 47 percent of the total U.S. Workforce, but only 29 percent
of the IT workforce (Char;lberlain, 2001). In 2000, women comprised 26 percent of the country’s
computer scientists and 9 percent of computer engineers (Challenger, 2000). The percentage of
women in the American IT Workfofce grew to 34.9 percent in 2002, but then declined to 32.4
percent by 2004 (Information Technblogy Association of America, 2003, 2005 as cited in
Trauth, Quesenberry & Huang, 2006). As the data show, the under representation of women in -
the IT workforce continues to grow.

Many reports highlight the hostility that women encounter in IT fields (Margolis &
Fisher, 2;(.)02; Teague, 2002). Goldin (2002) posits that men in‘ an ali-male occupation are hostile
to a woman entering their occupation bécause, even if she is qualified for the position, society
may not know that she has the requisite qualifications and yiew the occupation as altered, thus
lowering the prestige associated with the position. In other WOI‘dS,. she would “pollute” the

occupation. According to Goldin (2002), this occurs because the economy is dynamic and
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technological change can reduce the minimum level of the characteristic required for entry.
Sdciety has imperfect in_forrﬁation regarding changes in technology and infers change from
observables. One of these dbservables is the sex (or any group descriptor, such as race) of new
entrants. Men might want women barred from their occupation to protect their status even if no
skill-reducing technological change affected their occupation. Of course, there are also the
financial considerations. Throughout histdry, when women are permitted to eﬁter a field or
ﬁrofession, they are paid at a lower salary range and, for the most part, prevented from
advancing. This has been particularly true in IT fields, where despite the need for more IT |
workéré, women remain underrepresented. Women hold fewer than 26 percent of all computing-
related occupations and .only 13 percent of Fortune 500 technology companies ha?e women
corporate officers (National Center for Women & Information Technology, 2007). |

Rosenbloom et al. (2005) attribute the decline in women in the IT workforce to the
decline in computer opera/torsbthat began in 1986 with the decrcasing usage of mainframe
- computers. Rosenbloom et al. théoriie that the decline in the number of women in America’s IT
workforce reflects the growing importance within IT of occupations that traditionally have béen
dominated by men.

According to Rosenbloom et al. (2005), women’s representation declines as one moves
up to higher level occupations within IT. While women are prominent in positions as data entry
personnel and computer operators, they are less likely to be found in high-level occupations such
as systems analysts and computer programmers. In fact, since 1985, women’s share of the IT
workforce in the United States has actually declined. This is in striking contrast to the general

trend toward increasing female participation in most areas of the workforce. On its fact sheet, the

National Center for Women & Information Technology (2007) notes that in 2006, 51 percent of
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professional occupations in the United States were held By women, but dnly 26 percent of
professional IT-related positions were held by women, and only 13 percent of the corporate
officers at Fortune 500 technology companies were women. |

In the male-dominated IT workforce, Challenger (2000) claimed that the Web was a great |

equalizer for women since entry in this field did not require a degree in computer science. Most
poSitions in IT require a degree in computer §cience, and Challenger noted that the under
fepresentation of women in the IT workforce mirrored the decline in the number of women
seeking degrees in computer science. Based on the available data; the situation is not likely to
improve. In 2000, only 25 percent of the computer science degrees awarded went to women, a
decline of 12 percent from a peak of 37 pefg:ent in 1984 (Challenger, 2000). Based on this data,
Challenger projected that with fewer women pu’rsuing degrees in computer science, the k
percentage of women in the IT workforce would continue to decline. In 2006, 77 percent of
recent graduates with bachelor's degrees in computer and information sciences were men
(Proudfoot, 2008). Recently, the Computing Research Association (CRA) (2009) reported that
two-thirds of U.S. bachelor's degrees in coinbuter science were awarded to white males and just
12 percent to women in the 2007—2068 academic year.

In response to the shortage iof women in IT, Challénger (2000) recommended that women
~ pursue a career track in Web design. He noted that Web design did not -requiré a degree in
computer science. According to Kevin Kennedy, a chief executive officer With Webgirls
International, an aspiring Web designer needed little to no experience on the computer and
HTML, the computef language used to design Web pages, was easy to learn (as cited in
Challengef, 2000). All one needed to be a Web designer was creativity, an eye for design, and

the ability to think through problems. Challenger preseﬁted Web design as a golden opportunity
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for women to break into IT. He said that Web companies were “falling over themselves in an
effort to bring skilled female designers and programmers aboard”(p. E1) due to the major
shortage of women in the high-tech fieid. Women were particularly in high demand among Web-
related companies because the number of women surfing the Internet was rapidly expanding and
marketing research showed that women preferred Web vpages designed by other women.

As a potential IT career path for women in a predominantly male sector of the workforce,
the following section provides an overview of Wéb design, and the‘r‘oles and responsibilities
genefaliy assigned to an individual working in this field. |
Web Design

In simple terms, a Web designer designs pages for the World Wide Web (Sgobbi, 2002).
As a research fellow with the Department of Economics. and Production of the Polytechnic
University of Milan, Sgobbi analyééd job postings on three employment Web sites
(www.monster.com, www.computerjobs.com, www.jobengine.com) and vinterviewed sector
experts to devélop a definition of the role of a Web designer. According to S gobbi (2002), “the
Web designer defines and imf)lements the strategic design of a Web site, supervising and
coordinéting all the issues related to the site layout, style, contentsv, and functions.” (pp. 116-117)
A Web designer works with a client to develop a plan and method for conveying the client’s
message to the Web site’s users and plays a role in selecting the technical tools to de\}elop and
manage the Web site and its contents. During the implementation phase, the Web designer
translates the site’s contents into Web pages and develops the interfaces between thé Web pages.
For larger projects, the Web designer also is responsible for managing the design staff,
overseeing the professional development of junior design staff, supervising the assembly of the

site’s components, and ensuring the overall coherence of the Web project.
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Sgobbi (2002) notes that the process of constructing or modifying a Web site requires the
Web designer to interact with several other professionals, such as the Web project manager, the
marketing manager, the Web ﬁﬁ_ster, the system administrafor, and graphics designers. The Web
designer must have a solid technical background in the application of software graphic tools, |
Web-oriented programming languages, and ecﬁting tolls, as well as skills in communications,
coordination, problem solving, and teamwork. Due to the rapid and continuous evolution of Web
tools and applications, Web designers must constantly update their technical knowledge.

According to Kotamraju (2002), there are three concrete aspects of Web design:
HyperText Markup Language (HTML) authoring, graphic production, and media development
(Niederest; 1999, as cited in Kotamraju, 200é). HTML is the code that structures the appearance
of text and images on a Web page. Graphics production is the software-driven process of
manipulating digital images on a Web site. Media development is a polyglot of visual and
technical components of a Website, such as videos on chat roorhs. Web design also refers to the
theoretical approach to creating Web sites with aﬁ emphasis on user interface. Interface for a
Web site is defined as a crafted cemmunication environment that houses the site’s content and
the navigation devices that users need‘to access the site’s content (David & Merritt, 1998, as
cited in Kotamreju, 2002).

The above descript‘ions of the roles and responsibilities generally assigned to a Web
designer clearly demonstrate that the job requires knowledge in the application.of various
coml;uter hardware and software, programming languages, and graphie design, as bwell as
communication, management, and organizational skills. In addition to eompleting their projects,
Web designers must continually upgrade their skills to keep pace with the rapid and ongoing

evolution of information and computer technologies that support Internet and Intranet usage.
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Web Design: Best Path to a Career in IT for American Women?

As previously discussed in the above sections, information technology is a major force in
today’s global economy and the need for people with skills in areas related to IT is projected to
' grow. However, men dominate higher-level occupations in IT industries and, due to the need for
more qualified personnel in these fields, there have been many attempts to understanding and
address this issue. The explanations for malekdorynination in IT fields include the following:

e Men have more interest and ability in science, mathematics, engineering, and

~ technology than women;

. Peol;le who work in informatio’n technology and colmputersv are seen as loners and
“nerds” and Women do not want to be perceived that way.

e Women do not perceive themselves as capable of working in these fields;

. Men do not perceive women as cal\)able of working in these fields; and

e Men are conc;:rned that the presence of women iﬂ higher-level IT jobs may alter
Society’s pefceptions of the qualifications required for these occupations and the
pay scales would subsequently be léwer (Golden, 2002).

Although these expianétions appear to reflect gender biases and issues related to the
second-class status of women in our society, they also may reflect an element of truth With
reépect to careers opportunities for Wémen in IT at this point in time. Given the cﬁrrent
environment for women in IT Web design may offer the best and most realistic option as a
career field in this industry. It may be possible that their presence in Web désign will 0pén up
other fields for women in IT. Then again, it maybe an option that steers them into an occupation
where salary ranges will decline when it becomes overwhelmingly female. To answer this

question, this thesis explores the past and current experiences of American women in the
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workplace, historical and current perspectives of women in IT and disciplines related to IT,
careers in IT, and Web design as an occupation and a career path for women. The next chapter
. will begin this process with a look at the history of American women in the workplace and trends

that are currently impacting them.



Chapter 2: American Women in the Workplace

To evaluate whether Web design and development represents a career path in IT for
Arrlerican women, it is necessary to esfablish thé advantages and disadvantages that the field
presents fof them. This.type of assessment requires a review of the history of women iﬁ the
workplace. This chapter explores American women’s past and present experiences and

_opportunities in the workplace to identify social and economic factors that create or impede
them, such as labor shortages, downturhs in the economy, and the introduction of new
technology that rapidly expands supply and‘(.iemahd markets.

History of American Women in the Workplace

-Throughoﬁt human history, women have ;vorked to provide for themselves and their
families. Over the centuries, some of the specific tasks or jobs they have performed, or been
allowed to do, have changed and some have not. A review of the type of work ér professions
open or closed tQ them is important in assessing job opportunities for American women since

many of the obstacles that prevent them from pursuing careers in certain fields are based on

historical and traditional perceptions of gender roles shaped by social and economic influences.

17

Prior to the European colonization of America, Native American women were primarily

responsible for gathering wild plants for food, herbs for medicines and dyes, clay from the

riverbed for pottery, reed fgr weaving cloth, and clamshells for jewelry and wampum

(Wertheimer, 1977). The men hunted and fished; fought wars; made weapons and tools; and built

canoes, longboats, wigwams and hogans. The women tilled the soil, sowed the seeds, cultivated

and harvested, wove baskets and blankets, tanned animal hides, made élothing, cured meats and

dried vegetables, cared for the children and maintained the home, which sometimes they also

built. Nonetheless, they did not have the status of men, nor were they considered their equals.



‘18

According to Wertheimer (1977), thev first European women to immigrate to America as
members of colonizing expeditions performed many kinds éf work generally considered male
jobs due to the shortage of labor. When the male population in the colonies iﬂcreased and the
labor shortage ceased, women were then barred from doing these types of jobs. In the
seventeenth and eighteenth centuries, American women produced almost all that their family
needéd and consumefi, and baﬁered and sold any superfluous supplies for additional comforts.

‘Baxandall and Gordon (1995) confirm that, prior to 1820, most manufacturing was d0n¢ at
home.

Men, women, and children tended to wo;k together and the division of the labor was less
rigid in America/’s pre-industrial society (Wertheimer, 1977; Baxandall & Gordon, 1995).
AlthoUgh men dominated the skillea cfafts, wofnen’s work was visible and highly valued. While
women had second—claés status, they were not excluded from the mainstream of production and

| their work was integrated into other forms of production. In pre-industriél society, there were no
sharp distinctions between housewdrk, farming, and manufacturiﬁg. Both men and womén
worked primarily at home and women typically interspersed housecleaning, childcare, and
productive labor throughout the day.

While most women worked full-time in their homes, some supplemented their iﬁcome
through paid employment (Wertheimer, 1977). One of the earliest occupations for women in the
American colonies was that of innkeeper. Although some inﬁs and taverns were run by husband
and wife teams, many women managed these types of estab‘lishments by themselves. Women
alsQ engaged in other types of businesses. A woman owned the first prinping press established in
the American colonies in 1638. Women ran sawmills and gristmills, caned chairs énd built |

furniture, operated slaughterhouses, printed cotton and other cloths, made lace, and owned and
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“operated dry-goods and clothing stores. They made concoctions that they sold in drug shops, and
worked in tobacco shops and general stores that sold everything from pins to meat scales.
Although only boys Were apprentices to craft and artisan trades, women frequently learned these
skills from helping their male relatives run home—eentered businesses and workshops.

During the early nineteenth century, the Industrial Revolution ushered in new economic
and social forces that transformed the way Americans worked, lived, arld thought about society
(Baxandall & Gordon, 1995). Factories began to produce items that traditionally had been made
by hand in homes or shops. Unable to compete with the factories’ large-scale production, many |
small enterprises went out of business. With dwindling incomes, many craftsmen were forced to
become factory workers. Industrial preduction depended on wage labor, long hours, repetitive
work, and new forms of labor disciplines. Even workers who did not earn wages became
increasingly dependent on those that did. Industrialization dramatically changed the location of
work, the kind of werk women did, and tﬁe sexual division of labor (Baxandall & Gordon,
1995).

According to Hochschild (1989), as men left the farms to work 1n factories, women
assumed responsibility for raisirrg children and maneging households. By assuming these
responsibilities, women enabled men to trade their labor for pay. The economic changes ushered
in by tﬁe Industrial Revolution required husbands and wives to divide up the workload necessary
to rnaintaiﬁ a family under capitalism. Since work in the factory was viewed as unsuitable for
Wornen, men assumed trle workload associated with labor for pay outside the home. The

| workload at home became a woman’s job. This‘division of labor formed the basis for the belief

that housework and child rearing were solely women’s work. In a pre-industrial setting, a

woman’s claim to honor was based primarily on her relation to her husband, children, and home.
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As the cash economy spread, money became the d.ominant symbol of honor and worth. Unpaid
work, like the kind women did at home, became devalued. Society came to view it as not ‘real”
. work (Hochschild, 1989; Schor, 2000).
In The Overworked American, Schor (2000‘) states that as capitalism expanded in the

1800s, factories established prolonged work periods or shifts for their employees to meet

pfeduction quotas. Since the factory shifts were not designed to accommodate human needs,
employers found it difficult to get employees to work according to a shift sehedgle. In the
interest of promoting czipitalism; employers and social workers joined together and deveioped an
educational for’mat to accustom working-class children to shift work. Public elementary schools
were designed “to break the laboring ciasses into those habits of work discipline now necessary
for factory productien” (Schor, 2000, p 61‘)' to support the transition te an industrial economy in
the 1800s. Empl_oyers and social Workers believed that putting little children to work at school
for very long hours at very dull subjects prepared fhem for future labor and fatigue in the
factories. This programming eventually shaped the way people structured their lives (Schor,
2000). The school day is still structured to resemble work schedules and routines. For example,
school districts cqntinue,to schedule high schoo‘l classes in the early morning hours despite
studies that show teenagers consistently perform poorly in early morning classes due to
hormonal changes associated Awith their physical rdevelovpment (Zielbauer, 2001). The emphasis is
still on mai(ing students conform to business hours rather than helping them achieve thei.r
‘ personal best. As the parent who traditionally is primarily responsible for eare of the home and
children, women have been forced to.manage their work oyutside and in the home around

schedules designed to support an industrial economy, which is now outdated. -

—~
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With few options fof channeliﬁg their talénts and skills, and in responsve to the Industrial
Revolution’s impacts on society, many women were drawn to the reform movements that
emérged during the mid-1800s (Baxandall & Gordon, 1995). Women became active in religious
revivals, a popular health movement, labor reform, religious and social communities, and a
women'’s right movement. This time period also saw the rise of the abolitionist movement in
which women played a major role. In the early nineteentﬁ centufy, the “True Womanhopd”
ideology emerged which promoted the idea that women should remain at home to provide a
tranquil place for men buffeted by the stress and burdens of urban life (Baxandall & Gordon,
1995).‘PromulgatecA1 by the clergy and the‘ new women’s magazines, the ideology éspoused that a
woman's primary commitment was to the home and the family (Walsh, 1989). According to
Weisberg (2004), local newspapers of the day urged young women to practice reason, prudence,
and virtue through devotion to education and domestic duty and to govern their passions since
anger and excitement could spoil the complexion. Heightened.emotions couid lead to hysterié,
which was regarded as a woman’s disease that originated in the womb and demonstrated female
frailty and faliibility. Therefore, to avoid thé fits and seizures induced by hysteria, it was
important for a young woman to exercise self-restraint and to remain in a limited arena: the

-home.

~ The rise of the spiritualist movemenf in the mid-ninéteenth century provided one of the
few fields in Which a woman could earn a living, and it also gave women é public format to
voice their opinions by presenting them as the words of the spirits (Gabriel, 1998): It vwas
through spiritualism that Victoria Woodhull, the first woman to manage a brokeragé firm on

Wall Street and run for the presidency of the United States, gained fame and fortune. However,

Victoria Woodhull’s success as a businesswoman, publisher, and politician was unique.



~

22

\Throughout the nineteenth century, the largest employer 6f American women workers
was private household service, with approximately 50 percent of them employed as dox\nestic
servants (Walsh, 1989). During that same pe\riod, about 22 percent of American women V;orked
in agriculture (Matthaei, 1982, as cited in Walsh, 1989). Prostitutioh also emerged as a major

“source of income as working-class women, especially immigrants and ethnic minorities, who
struggled to survive in a limited and poorly paid job market (Walsh, 1989). The expansion of
textile factories and cotton mills in New England from 1832 to 1848 created a huge demand for
workers (Rdbinson, 1883). To meet this demand, factories began recruiting women. Men were
employed and paid by the head to recruit young girls from different parts of New England and
Canada to work at the factories. By the 1840s, the rﬁyth that textile factory work was an
o-pp\ort‘unity for women and the “factory girl” a privileged lot had largely been dispelled
(Baxandall & Gordon, 1995). Around this same time period, women began to organize to
demand equal rights. In 1848, the first Women’é Conferenceb was held in Seneca Falls, New
York, initiating a movement to gain womén equality (Feminism and Women’s Studies, 2005).

The need for rapid production to meet solders’ needs duﬁng the Civil War drew 300,000
additional women into wage work, particularly as seamstresses making uniforms. According to
Baxandall and Gordon (1995), “the ihcrease in women’s ¢mployment and the debate this
engenders is always exacerbated by wars” (p.75). This also was the case during World Waf g
(1939-1945), when women were recruited as paid “computers” because the U.S. Army needed
people to calculate ballistic trajectories to support the United States’ armed forces (Todd, Mardis
& Wyatt, 2005) and the enlistment of men in the armed forces had created a labor shortage. As
described in Chapter 3: Historical and Curfent Perspectiv’es on Women and IT, the U.S. Army’s

recruitment of women as “‘computers” initially opened the door for them to careers in the
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development and implementation of computer technology. However, when the war ended and
male soldiers reentered civilian life, women were discouraged from pursuing careers in the (
emerging field of computer technology (Williams, 2003; Todd et al., 2605). |

Accérding to WalSh (1989), women began entering other parts of the service sector
around Vthe‘ 1900s, particularly clerical work. The introduction of new office machinery in the late
nineteenth century supported an expansion in corporate and government office work that created
a need for clerical workers. :Young, educat;ed, white, single women werelattracted to city offices
by wages that were higher than those of female factory workers and by the higher status
associated with business jobs. Despite their higher status, female office clerks received lower
wages than their male counterparts (Davies, 1982; Rotella, 1981 as cited in Walsh, 1989), which
was a big incentive to hiring them. | |

By 1900, women comprised nearly one-third of the clerical labor force, rising to over half
of an expanding force in 1930 (Walsh, 1989). Office work became feminized and by 1980, 98.3
percent of secretaries, stenographers and typists were female. According to Wright and Jacob
(1994),b the status and pay scales of the job decline when an occupation becomes “feminized.”
This occurs when a previously male-dominated fieid moves closer in parity with women’s
representation in the labor force as a whole. When the répresentation of women in a specific field
increases to a point of surpassing the labor force average, the occupation resegregates and -
becomes more skewed in favor of women, switching from a predominantly male to a |
predominantly female labor force. One of the primary factors why a field becomes “feminized”
is a decline in earnings relative to the male labor for/ce as a Whole (Reskin & Roos, 1990, as cited
in Wright & Jacobs, 1994). As office work became feminized, the work became less fulfilling'7

subject to depressed wages, managerial control and the mechanization of information collection;
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by the late twentieth century it presented a considerable number of unrecognized health hazards.
Office work had become analogous to domestic work or sweatshop labor of the previous century.
During this same time peridd, domestic service declined to 2 percent of total female
employrﬁent, while farming declined to1 percent.

The expansion of departmeﬁt stores, chain stores and other retail stores in the late
nineteenth century created jobs in sales work for women and séles became one of the top ten
women's occupations (Benson, 1978,‘as cited in Walsh, 1989). Sales work was considered -
respectable for women-and initially young native-born white women filled these positions.
Although their pay was not significantly higher than those of female factdry ‘workers, they
enjoyed a higher social stétus and they were able to develop a work culture that allowed some
initiative and autonomy (Benson, 1986,‘ as cited in Walsh, 1989). HoWever, by the mid-twentieth
century, sales work became a less attractive option for women as their roles were reduced to
stock-handlers and cash-register operators in self-service stores and supermarkets (Walsh, 1989).

The male iabor shortage generated by World War I brought new empléyment
: opportunitiés for womeﬁ in the federal éivil services, as well as the chemical, automobile, and
iron and steel industries; banking; and the stock market (Baxandall & Gordon 1995). However,
when the war ended, women lost most of the ground they had gained. As the size and
centralization of business and government increased, the need for clerical labor increased
exponehtially. In addition, the introduction of the typewrjter, a new technology, created a need
for efficient record keeping and a demand for typists thaf served aé a facilitator of women’s
employment. As a new occupation, typing initially was “sex neutral.” Since typing had not yet
been i(ientified as a maséﬁline job, women employed as typists did not encounter the criticism

that they were taking over “men’s work.” However, it did not take long for typing to become
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“feminized.” In 1890, 63.8 percent Qf clerical >Workers classified as stenographers and typists
were women; by 1900, that proportion had risen to 76.7 percent (Baxandall & Gordon, 1995, p
208); and, as previously noted, the figure rose to 98.3 percent by 1980 (Walsh, 1989). Clerical
work attracted women because it paid better than did most other jobs women could get.
However, despite the fact that women were pouring into offices at the end of the 19t century,
they still met with disapproval.

For the siﬁgle career-oriented woman in thé nineteenth century, the éult of domesticity
restricted choice and opportunity. They were limited to jébs perceived as suitable for women
because they employed feminine characteristics to benefit societ,y that were essentialiy an
extension of the domestic role assigned to women, such as teaching and nursing (Kessler-Harris,.
1982; Riley, 1986; Ryan, 1979; Matthaei, 1982, as cited in Walsh, 1989). Towards the late
nineteenth centufy, ‘librarianship and social work slightly widened opportunities for women, but
none of these gender-typed professions offered any real prospects for advaﬁcement (Walsh,
1989). By the turn of the century, a few women had establ£shed themselves as doctors, 1awyérs
and scientists, but they had to make painful compromises and sﬁrmount major obstacles to
survive in their fields (Drachman, 1984; Morantz-Sanchez, 1985; Rossiter, 1982; Walsh, 1977’
as cited in Walsh, 1989). In 1920\, gfter a long and hard struggle, Worhen finally‘ won the right to
Vbte in the United States of America (Eisennberg & Ruthsdotter, 1998).

From 1900 to 1950, women in professions represented only 12 percent of total female
employment, and by 1982, that percentagé hﬁd increased only 6 percent to 18 percent (Blau in
Freeman, 1984; Matthaei, 1982; Oppenheimer, 1970, as cited in Walsh 1989). The prop.ortion of
American women working in professions peaked in 1930, declined thereafter and recovered only

in the 1960s (Blitz, 1974, as cited in Walsh, 1989). During the Great Depression of the 1930s,
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large—écale unemployment militated against married women working (Walsh, 1989). The.
négative effect of the Depression brought losses in the job market fbr women that were not
regainéd with‘wart'ime prosperity and postwar recovery (Hartmann, 1982, as cited in Walsh,
1989). It wés the consumer boom, equal opportunity laws, and the feminist movement of the
1960s that enabled women to move into careers‘traditionally dominated by men, such as
accounfancy, architecture, law, engineering, management, dentistry and government office
(Walsh, 1989).

In the late nineteenth century and early twentieth century, unions fought for and won
higher wages for male workers on the basis that they needéd more money than female workers in
order to supﬁort wives and children (Hochschild, 1989). Unfortunately, this arrangement put men
and women in Vasﬂy unequal financial positions, since.undef these arrangements the only way
most women could be assured of a liVing wage was to marry. As women were increasingly

“excluded from the workplace thfoughoﬁt the second half of the nineteenth century, the cultural
notion of what a child ‘needs’ at home correspondingly grew to expand the woman’s role at
home. The devaluing of labor at home, the increasing value society placed on paid labor, and the
strides made by women’s equal rights movements led to an increase in women seeking careers
outside thev home. However, the expanded role that the home econbmics movement and
capitalism created for mothers did not diminish. Since housework and child rearing were so
»strongly identified with women, they remained the full responsibility of the working mother and
a measure of her ability to do it éll. Despite the increasing number of mothers working full-time
year round, women femain the primary caregivers and homemakers. The redistribution of work

at home necessary to support women’s move into the workforce never really occurred. Work at
S
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home became a gender identification issue that eventually led to the evolution of three working
shifts for mothers.

Recent Trends for American Women in the Workplace

In.2008, the U.S. Census Bureau reported that the median annual earﬁings of women 16
or older who worked full-time year-round in 2006 was $32,649, and on averége, women earned
77 cents for every $1 earned by men (DéNavas-Walt, Proctor & Smith, 2007, as cited in U.S
Census Bureau). The median earnings of women working in computer and mathematical jobs,
 the highes’f er women among the 22 major occupational groups, was $61,081. In the community

and social services ;group, women’s earnings as a percentage of men’s earnings were higher than
90 percent. According to the U.S. Census Bureau (2008), 22 million femziles work in educational
services, health care and social assistance industries, and more women wo;k in this industry
group than in any other. Within this industry group, 11 million women work in the health care
induétry and 8.4 million in educational services (2006 American Cofnmunity Survey, as cited in
UTS' Census Bureau).

In July 2002, the U.S. Department of Labor (DOL) Women’s Bureau issued a report on
women in high-tech jobs in its Facts on Working Worﬁen. Acéording to the DOL’s Women’s
. Bureau, projections for future grbwth indica;é that computers, software, and applications for

information technoiogy»will continue to ha‘;ve substantial impacf on lives and employment
opportunities in the United States. In addition, the rapid expansion in the use of the Internet and -
wireless technologies has created phenomenal growth and challenges in the manufacturing c;f

this type of equipment. The DOL’s repott presented jobs in computers, software, and

applications for information technology as paying well and key positions in the changing

economy of the 21st Century. The report urged women to seriously consider careers in these
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| fields. The irony is that women had pursued careers in computer technology during the
| industry’s infancy and made contributions that enabled the industry to expand into the private
business sector. Recruited initially as “coxﬁputers” during the labor shortage created by World
War II, Woxﬁen were shut out from these fields once men returned to the labor force following
the end of the war. Now that there is a labor shortage‘ in IT due to the rapid expansion of a global
market fueled by computer technology, women are once again being encouraéed to pursue
educations and jobs in these fields. This is a reoccurring pattern in job épportunities for
American women. During labor shortages, women are aggressively recruited for jobs that were
previously closed to them, only to find themselves feceiving less pay then their méle
counterparts or out of a job once the labor shortagé eases.

In its study titled Women at Work (2003), the American Association of University
Women Educational Foundation reported that women’s participation in the work force is greater
than ever. However, the report also found that inequiti(;s persist in spite of women’s dramatic
strides in workforce participation. Women remain over represented in clerical and sérvice
positions and, despite the DOL’s job growth projections, on the margins of ﬁew and high-status
fields, sﬁch as computer scientists, engineers, aﬁd IT professiona}s. Women also remain highly
concentrated in specific occupations. Of the 500 different occupations identified by the U.S.
Census Bureau, approximately one-third of working women are concentrated in just ten of them.
Although more women are iﬁ manage'rial and professional specialty fields, they are mostly in
low paying and the traditionally female-dominated fieldé of teaching, nursing, and bookkeeping.

In a study of occupational differences between male and female college graduates, Joy
(2006) found that Womén were more likely than men to enter female occupaﬁons out of college

while men were more likely to enter the neutral and male-dominated occupations, even when
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controlling for gender differences in demographics, college major, grades, some job preferences
and job mobility. Gender differences in these factors accounted for gender differences in health
care,‘engineering/computer; teaching, and ser\rice occupations,i out not differences in clerical,
marrager, technical/sales, or labor occupations. Joy (2006) theorizes that the uneven effect of
college major onoccupational differences might stem from the fact that some college majors are
closely linked to occuoations while others are not. She reported that choice of college major is a
de facto choice of occupation where the link is strong. For example, in health care and
engineering fields, graduates choose these majors with a particular occupation or career track in
roind. Where the link to major is weaker, the variation is much wider in a graduate’s choice of
occupation. Joy (2006) found that while nursing majorsi typically end up in nursing, sociology
majors have a high chance of entering clerical, teaching, sales, or marragement posiﬁons.

When female college graduates enter the workplace, they still encounter many of the
issues that‘ women have run into throughout their history in the workplace, such as lower wages
than their male counterparts. According to Seligson (2007)" the American Association of
University Women found that men who are a year out of college make 20 percent more in
weekly pay than their female co-workers do. Seligson (2007, 2008) attributes this to a tendency
among women to assume that the workplace is a meritocracy. As an example Sehgson cites a
study of thirty-eight business students conducted in 2003 by Lisa A. Barron, an assistant
professor of organizational behavior at the Graduate School of Management at the Umversny of
Cahfornla at Irvine. Barron (2003) found that 85 percent of the men, but only 17 percent of the
women felt that it was up to them to make sure their company paid them what they were worth;
the remaining 15 percent of the men and the 83 percent of women assurrred their worth would be

determined by what their company paid them (as cited in Seligson, 2007). Women’s reluctance
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to initiate salary negotiations is cosﬂy. By not negotiating on her first job offer, a woman
sacrifices more ihan half a million dollars over the course of her career (Babcock & Leschever,
2003 as cited in Seligson, 2007).

* As a female born about 20 years after the women’s right movement began in the 1960s,
Seligson (2008) states that she did not experience institutional gender bias and felt all doors were
open to her when she graduated from college. However, she found the adjustment from the
egalitarianism of the classroom to the realities of the work world difficult. Inspired by her own
experiences in entering the work world, she interviewed other young women and discovered that
they also had encountered a steep learning curve. Common experiences included older women
undermining or sabotaging a new female employee; men refusing to take young women
seriously; and young women being given the least desirable assignments. In a recent article for
The New York Times, noted executive coach Peggy Klaus (2009) also identified women
undermining or sabotaging otlier women at work as a hurdle\to gender parity and career success.
Seiigson (2008) found that the more traditional feminine trait of sensitivity, while often
appreciated, is not always an assei in the work WOrld. Klaus (2009) also cited a woman’s
tendency towards einpathy as problematic in the workplaée. Seligson’s (2008) approach to
addressing the issues she encountered is to build a new arsenal of skills to mitigate some of her
more feminine tendencies, while Klaus advocates that women in the workplace‘ treat one another
as they WOUlCi want their female relatives treated. Based on the experiences reported by female
workers who grew up in a post-feminist culture (Seligson 2007, 2008), it appears that the work
environment is still dominated by attributes traditionally associated with males, and feminine
attributes are ‘poorly viewed rather than integrated to prbyide a more balanced perspective and

approach to management and work.
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In addition, although women have made strides in the workforcé, they are still
performing the majority of the work associated with raising a family and maintaining home
(HOch;Child, 1989, 1997; Belkin, 2008). To ‘accurately reflect the dominance of work in
women’s lives tdday, Hochéchild (1989, 19975 described their efforts to meet their
responsibilities at home and at work in tefms of “shifts,” which is widely used to define a
scheduled period of work. As previously noted, the work shift was developed during the
Industrial Revolution to meet factory production quotas and not to accommodate human needs
(Schor, 2000). According to Hochschild (1989, 19\97), for working women the first shift is their
job outside the home; th‘e‘second shift is the non-paid work hours that women put in at home in
addition to their paid work hours Qutside the home; and the third shift is their attempt to make up
for the lack of time spent interacting with their children due to the time consgmed by meeting the
resb;)nsibilities impésed by the first two shifts. The most recent figures from the University of
Wisconsiﬁ’s National Survey of Families and HouSeholds irid'icate that in households in whiéh
both husband and wife have full-time payihg joﬁs, the wife does 28 hours of housewofk and the
husband does 16 houré (Belkin, 2008). Not surprisingly, the workload and women’s efforts to
maint-ain it are impacting their health, rélatiénships, and self-esteem.

Several studies have reported significant relationships between work-family conflict and
various nieasureé of psychological distress in women. Erdwins, Buffardi, Casper @d O’Brien
(2001) found significant connections between role conflict and women’s depressive symptoms, /
as well as higher levels of alcohol consumption and decreased life satisfaction. In one study, the
National Institute for Occupational Safety and Health found that gender-specific work stress
factors, such as balancing work and fafnily demands, may have an effect on women workers

above and beyond the general job stressors (Risk & Insuranée, 2000).
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Studies indicate that mothers joining or re-entering the workforce are already laboring
under a significant amount of stress. Ba_rne’tt and Baruch (1985) concluded that, more than any of
their ‘other life roles, the maternal role constituted a major source of stress and overload for
Women. When they do work for pay outside the home, their jobs are more stressful than men’s
jobs. Karasek (1972) found that women are more likely to experience high demands for work
performance while exercising less control than do men over the pace of that demand. In fact,
women in servicé jobs have a higher rate of stress-related coronary disease than‘middle class
male executives, a group peréeived as more at risk for‘this disease (Hochschild, 1989).

Hayghe and Bianchi (1994) found that, despite the additional stress load, contemporary

" mothers are ﬁot only fnorc likely to work, but they are also far more likely to work on a year-
round full—time basis than their predecessors. Although this is partly the result of strides made
through Women’s equality movements, it also reflects the dramatic widening of wage inequality
among workers, the substantial decline in the real wages of the men as the traditional family
wage carﬁer, and the Widéspread belief that dedication to a job is demonstrated by the nﬁmber of
hours worked. According to Cohen and Bianchi (1‘999), labor force rateé for married mothers
have risen rapidly in recent decades, and this increase has been attributed to the stagnation or, in
the case of the least skilled; the substantial decline in the real wages ofl men (Levy,x199.5, as cited
in Cohen & Bianchi). Consequently, a céntemporary mother is more likely tLO work at a highly
stressful job, under stressful economic conditions, while maintaining a maternal role that
researchers have identified as one of life’s m‘os‘t stressful roles. |

Two-thirds of women who had their first child between 2001 and 2003 worked during
their pregnancy compared with just 44 percent who gave birth for the first fime between 1961

and 1965, according to a report released by the U.S. Census Bureau. The report, Maternity Leave

A
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and Employment Patterns: 1961-2003 (Johnson, 2007), analyzes trends in women’s work
experience before their first child, identifies their materﬁity leave arrangements before énd after
the birth and examines how rapidly they returned to work. Women are more likely to work while
pregnant than they were in the 1960s, and they are working later into their pregnancies. Eighty
percent who worked while pregnant from 2001 to 2003 worked one month or less before their
child’s birth compared with 35 percent who did so in 1961—196V5_. Women are also returning to

| work more rapidly after having their first child. In the early 19605, 14 percent of all mothers with

‘ newborns- were working six mbnths later, increasing to 17 percent within a year. By 2000-2002,

\ the corresponding percentages had risen to 55 percent and 64 percent.

The demands of the job, flexibility of the work schedule, and potential impacts to health
are important considerations in evaluating caréers opportunities for women in IT, especially
those with children or considering having them. For exémple, due to the leI;gth of time they
spend sitting in front of computer terminals and typiﬁg on keybloards, both Web designers‘and
computer scientists are susceptible to eyestrain, back discomfort, and hand and wrist problems
}s‘uch as carpel t.unnellsyndrome and cumulative trauma disorder (Bureau Qf Labor Statistics,
2004). On the other hand, due to advances in technology,' telecommuting is an option for
professionals in IT fields. Increasingly, the type of work that they perform can be done from
remoteiocations through m/odems, laptops, electronic mail, and the Intérnet. The ability to
telecommute may alleviate some of the stress working women encounter in attempting to
manage work and family responsibilities. In the late 1980s, there was concern that workers using
computers might be exposed to more electric and magnetic radiation than they should bev(Healt.h
Physic Society, 2009). However, vendors reworked how computers were constructed so that

3

users were not exposed to high amounts of radiation. According to the Health Physics Society
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(2009), computer usage does not present a risk of radiation exposure to women or workers who
might be pregnant.

In reviewing the historic aﬁd current social and economic factors that impact women in
the workpiace and job oppértunities for them, the following factors have emerged with regard to
assessing the potential of Web design as a doorway to opportunities in IT for women:

e Work and job opportunities in traditionally male occupations. dpen up to women when
there is a shortage of malé workers or employeés. The shdrtage of male workers may be
due to war, a rapid increase in market demand, or a decline in the status of the
occupétion. Currently, the rapid growth of computer and information technology has
fueled an expansion of the global économy and created a need for more skilled workers

* in computer and information technology fiel(?s, s0 women are being recruited to meet the -
need (DOL, 2002). |

e When there is an influx of women in an occupation it becomes “feminized.” When that
occurs, the status and pay scales of the job decline. Thev primary‘_reéson why an
oécupation beéomes “feminized” is a decline in pay scales (Reskin & Roos, 1990, as
cited in Wright & Jacobs, 1994). If W;)men move into IT and computer fields, such a’s

~ Web design, these occupations may becéme feminized and pay scales may declrine. ‘

Female-dominated jobs and occupations are generally paid less than male—domiﬁated

positions with similar educational requirements, job demands aﬁd working conditions

(England, 1992; Jacobs & Steinberg, 1990, as cited in Wright & Jacobs, 19’94);

e The Industrial Revolution had atpfofound impact on women as workers: theiriwork at

~ home became devalued because it was not tied to a paycheck. It also dramatically

changed the location of work, the kind of work women did, and the sexual division of
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labor (Baxandall & Gordon, 1995). The work shift model developed during the Industrial

Revolution and still used by employers today is not compatible with human and family
needs. The burdens associated with accommodating work shifts and family life primarily
fall to womén and stems from the role society imposed on them to support thé Industrial
Revolution. As a result, contempor_ary women working outside the home have
experienced an increase demand on their time and energy (Hochschild 1989, 1997,
Belkin, 2008). The option of telecommuting within IT fields, such as Web design,
provides the flexibility that women may need to manage job and family responsibilities.
Women’s jobs tend to be mor_é stressful than men’s jobs. Women are more likely to
experience high demands for work performance while exercising less control than do
men over the pace of that d(remandr (Karasek, 1972). Women in service jobs have a higher
rate of stress-related corohary disease than middle class male executives, a group
perceived as more at risk for this disease (Hochschild, 1989).
Women are consistently paid less than men. Although women have made strides in the

N : -
workplace, they earned 77 cents for every $1 earned by men in 2007 (DeNavas-Walt,
Proctor & Smith, 2007, as cited in U.S Censﬁs Bureau). Even though there are more
women ih managerial and professional specialty fields, they are mostly in low paying and
traditionally female-dominated fields (Ameriéan Association of University Women
Educational Foundation, 2003).
The work world is still dominated by men and reflects their perspective, values, and
characteristics traditionélly viewed as masculine. Feminine attributes are poorly viewed
rather than integrated to provide a more balanced perspective and approach to

management and work.
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To determine the extent to which the above factors impact the potential for Web design
and development to offer career opportunities in IT for women, the next chapter focuses on how
women have fared in IT and computer technology so far. Chapter 3 explores the historical

experiences and current status of women in fields related to IT and computer technology.
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Chapter 3: Historical and Cﬁrrent Perspectives on Women and IT

To assess the potential of Web design to provide career opportunities in IT for women, it
is necessary to understand the foundation upon which the field is built. WeB design first» emerged
as a skill set in the mid-1990s with the cofnmeréiai growth of the Internet (Kotamraju, 1999),

~which was fueled by the devélopment of thé World Wide Web. Tim Berners-Lee invented the

World Wide Web in 1989 as an Internet-based hypermedia initiative to support global
information sharing while working at the Conseil Européen pour la Reéherche Nucléaire
(CERN) (Bemeré—Lee, 2008). Inspired by a vision of the Web as a powerful folrce for social
change and individual creativity, he developed the first Web client and server iﬁ 1990. During an
ihterview in 1997 §vith David Brake for an article in New Scientist, Berners-Lee credited his
intefest in physics, which lead to his devélopment of the World Wide Web, to hvis parenfs
(Berners-Lee). He told Brake that both of his parents were mathematicians who worked 0;1
developing the Ferranti Mark I, the first commercially sold computer (Berners-Lee). According
to Berners-Lee (2008), his mother has been dubbed the "first comvmer‘cialv computer prc')grammef"
because she accompanied the machine when it was installed on customers’ siteé. As a component
of today’s IT industfy, Web design emerged through mathematics and science sipce these
disciplines are the bedrock of. IT technologies.

vTherefore, this ‘chapter reviews the history of women in mathematics and sciences
through the development of computér technology. It provides an overview of the historical
experiences of women in these fields, women’s contributions to advances in the computer
technology upon which I‘T is built, ﬁnd the current status ‘of women in these disciplines.

Historical Experiences of Women in Mathematics and the Sciences
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Mathematics and the sciences have beeﬁ male-dominated fields for centuries. The bias
and hostility to women pursuing studies or careers in these areas are embedded and well
documented. In their investigation of 46 famous women mathematicians from the 4™ through the
20" centuries, Bossé and Hurd (2002) found that “i/irtually every woman within this
inv\estigation was hindered in some significant manner in her pursuit of mathematics” (p. 220)
and aggressively discouraged from studying it. As examples, they r:eport that the parents and
guardians of mathematicians Sonya Kovalevskaya (1850-1891), Mary Somerville (178041872),
and Sophie Germain (1776-1831) tried to curtail their passion for mathematics through such
ﬁarsh Iﬁeasurés as de/privation of heat and light. They also found that professidnal
mathematicians, university educatofs, husbands, vand parents wqued in uﬁrecognized, tacit
collaboraﬁons to thwart women mathematicians who are now renowned for their work in the
field. Bossé and Hurd (2002) reported that mosf of these women were only able to pursue their
studies and research in mathematics through a subsérvient relationship with a male proféssional
mathematician or professor of matheﬁlatics.

According to Bossé and Hurd (2002), ‘.‘the‘ historic social factors inhibiting women in the
pursuit of mathematics were firmly connected to parallel academic cultures....Before the
emancipating later portion of the 20" century, univer-sities consistently refused admission to
women” (p. 220-221). In support of their assertion, Bossé and Hurd (2002) cite Armstrong and
Kahl (1979), Burtoﬁ (1999), Clements (1979), Cooney (1996), Levine (1976), Oakley (1972),
Osen (1974), and Rossi (1972). Bossé and Hurd (2002) also state thaf most of the few |
universities that accepted women refused to offer them recognized degrees in mathematics,
instead offering them programs in math‘ematics that conferred certificates considered sub-

standard to degrees. For the most part, women were excluded from studying mathematics at
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universities because they were regarded as intellectually inférior, less able to grasp advanced
topics, and less competent at cognitive'abstractions than men (Becker, 1981; Cleménts, 1979 as
cited in Bossé & Hurd, 2002). In spite of the many obstacles that their subjects encéuntered,
Bossé and Hurd (2002) report that seven of the 46 women matheméticians included in their
investigation received doctoral degrees in mathematics. Without providing é specific time
peridd, they also report that, prior to the last century, only a handful of women succeeded in

securing positions teaching mathematics at the ﬁniversity level.

History of Women in Covmputing and Computer Technology

Underscoring t\he link between mathematics and IT, several of the 46 female
mathematicians investigated by Bossé and Hurd (2002) played a key role in the development of
computers and programming. According to Giirer (1995, 2002), Augusta Ada Byron Lovelace
" (1815-1852) inventéd the first programming constructs through her‘collab_oration with Charles
Babbage (1791-1871) on the Difference and Analytical Engines. The Differenpe Engine was the
first automatic calculating device and the Analytical Engine contained the first set of principles
for a general-purpose programmable computing machine (Giirer, 1995). In 1843, Lovelace
developed a table to aescribe the operations necessary for the machine to solve mathematical
problems (Giirer 1995, 2002). She also developed a method of storing sequences of operations or
instructions as well as informational values, similar to today’s concepts of subroutines and a.
stored program, a century before the first electronic computing machines appeared (Giirer, 1995,
2002). |

According to Croarken (2003), women’s involvement in 'comput,ing predates Lovelace.
Although today we use the word “computer” to describe a machine, Sir Thomas Browne (1605-

1682) originally coined the term in 1646 to describe a person employed to compute, calculate,
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and reckon calculations for an observatory or for surveying purp\os‘es. As an 18" century
“computer,” Mary Edwards (1750-1815) faced obstacles that women have historically
enco\untered in pursuing ca;eers related to mathematics or science, and in this particular instance,
computing. In the 18" century, positions as a “‘computer” were rare and a woman employed as a
paid computer was excéptional. Through sheer determination, Edwa;ds worked for 30 years as a
paigd compu:ter for the British Nautical Almanac, a publication first printed in 1767 to provide
astronomical tables with supplied pre-computed data to help sailors find their latitude and
longitude at sea (Coarken, 2003).

Mary EdWard’s career as a computer began when the Nauiical Almanac hired her
husband John Edwards as a computer. Mary did most of the computing work, and when her
husband died in debt in 1784, she asked Maskelyne, the Almanac’s founder, if she could
continue to work as a computer in order to support herself and her two young daughters. She
became one of the Almanac’s most prolific, reliable, accurate, and tifnely 'cémputers, carrying '
‘half the computing workload. She also trained others as computers and worked as a éomparer
responsible for checking forvdisérepancies and errors, a higher paying position. When Maskelyne
died in 1811, his successor cutvback on the work assigned to Edw‘ards and discontinued her work
as a comparer. Edwards ‘successfully petitioned the Board of Longitﬁde and the Hous;e of
Commons and negotiated an arrangement that allowed her to confinue with the Nautical
Almanac as a computer. However, she was not reinstated in the more prestigious position of
comparer (Croarken, 2003).

| Although Edwards was exceptional as a female computer in the 18" century, she was not
unique. Croarken (2003) describes Nicole-Reine Lepaute (1723-1788) as an 18" century

Frenchwoman who devoted her life to making astronomical calculations. Her skills and
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knowledge came to the attention of Jérome Joseph Lalande, director of the Paris Observatory and
Maskelyn’e’s French counterpart, who recruited Lepaﬁte to help him compute the predicted
timing of the 1759 reappearance of Halley’s comet (Croarken). When Lalande became editor of
the Connaisance des Temps (a French almanac similar to the British Nautical Almanac), he hired
‘Lepaute as his computer, a position she held for 15 years. O;her 19th-century women are known
to have worked as unpaid computefs in subport of their husband’s scientific work. Howevér,
these women often went unacknowledged, so it is hard to judge just how widespread the practice
might have been (Croarken, 2003). There is evidence that the wives of Henry Kater (1777-1835)
’and Edward Sabine (1788-1883), two well-known pillars of 19th-century London scientific
society, regularly calculated for their husbands (Somerville, 2001, as cited in Croarken, 2003).
Women worl‘dng‘ as paid “computers” became more prominent during World War 11
(1939-1945) when the U.S. Army needed “computers” to calculate ballistic trajecfories to
support the United States’ armed forces (Todd, Mardis & Wyatt, 2005). The shortage of men due
to enlistments ahd conscriptions in the armed forces led the U.S. Army to employ women to
compute the trajectories. During World War II, job opportunities for womeil opened up
throughout the Workforce since they were the only available labor force (Baxandall & Gordon,
1995). Due to the male labor shortage, the proportion of women working increased from 25
percent to 36 percent during the war, a jump greater than that of the previous forty years
(Baxandall & Gordon). Within a short period of time, the Army fouﬁd the women performed the
work more quickly and more accurately than their male counterparts. By 1943, most of the
Army’s “computers” and their direct supervisors were female (Todd et al., 2005). The need to

generate the trajectory calculations faster led the Army to fund the development of the Electronic

Numerical Integrator and Computer (ENIAC), the first mechanized computer. Women hired as
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“computers” or “computer’”’ supervisors played a key role in this project. Designed by Presper
Eckert and John Mauchly at the Moore School of Electrical Eilgineering of the University of
Pénnsylvania to perfomi ballistic computations, ENTAC néeded to be provided with a series of
instructions or “programmed” in order to conduct the necessary calculations (Giirer, 2002). Six
women originally hirgd as “compﬁters” developed the progfamming necessary for ENIAC to
perforni the computations: Kathleen McNulty Mauchly Antonelli (1921-2006); Jean Jennings
Bartik (1924-); Frances Snydei Holberton (1917-2001); Marilyn Wescott Melzer; Frances Bilas
Spence (1922-); and Ruth Lichterman Teitelbaum (1924—1986) (Giirer, 1995, 2002). Their’work
laid the foundation for the development of software that made today’s} computers so versaiile "
(Giirer, 2002).

| According to Giirer (2002), to appreciate their accomplishment, it is important to realize
that they were developing programming as they went along. Although Lady Lovelace had
provided the concept through her wo’rk with Babbage, no one had ever actually programmed an
electronic computer before. This was uncharted territory with no books or experts to consult.
The work required an intiniate understanding of ENIAC’s basic hardware and schematics since
the programming was all in machine code. In addition to being intellectually challenging, it
required physical strength and stamina (Giirer, 2002). According to Todd et al. (2005), although
their work was crucial to the success of the i)roject, the six women received no credit or public
acknowledgement during the publicity and celebrations surrounding the unveiling of ENIAC.
For over 50 years, their contribution to coinputing was ignored; In fact, prior to 1996, socieiy
generally assumed that the women shown in the various pictures of ENIAC were either model§
or secretaries doing trivial tasks (Todd et al., 2005). To add insult to injury, even though ’these

women had the same education and experience as their male counterparts, they were not given
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the same professional rating as the men. They were labeled SPs,‘ which literally meant “sub-
professional” (Moye, 1996, as éited in Todd et al., 2005). J eﬁnings Bartik, one of the six women
who worked on ENIACY, stated in a personal communication to Tédd et al. (2005) that she and
the other women computers were confronted with both overt and subtle forms of gender bias
during their work on the project.

Giirer (2002) reports that in the early days of computing, programming was not highly
regarded. As a field with a high percentage df women, programming took a backseat to the more
male-dominated field of ‘designin‘g and building computers. However, as programmers, women
played a major role in making computers easier to use and fnore accessible to society as a whole.

-For example, Bétty Holberton (also known as Frances Snyaer—Hdvlberton) developed software for
the Universal Automatic Computér (UNIVAC) for thé U.S. Census Bureau that providéd one of
the first practical applications of a computer and revoluﬁonizevd fhe way the world perceived and
used computers (G{irer, 2002). Grace Murray Hopper conceived the idea of writing a program to
create a program (Giirer, 2002). She created FLOWMATIC, the first widely used programming
language for business, and oversaw the developmenf of the Common Business Oriented |
Laﬁguage (COBOL) (Giirer 1995, 2002). prper also helped develop fhe A-3 and AT-3
languages for UNIVAC, which alleviated the te_dious demands of machine coding and enabled
programmers to create faster, more powerful programs (Giirer, 1995, 2002). This opened
programming up to business and industry, as weH as scientists and technicians (Giirer, 2002).

In her account of the early days of programming, Adele Mildred Koss (2003), one of the
UNIVAC I programmers, appears to contradict Jennings Bartik by étating that the computer field
was almost gender blind in the beginning. According‘to Koss, women lthrived in the field,

especially those with a background in mathematics or science, because there were few prior -
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work-related practiceé to hamﬁer them in achieving success. She describes the culture as open
and flexible, and the environment supportiv¢ aqd stimulating. Koss claims that tilere were no
apparent prejudices against a woman working and having a family and she presents her own
experiences as an example. When Koss became pregnant, s’he thought she would have to take a
few inonths vleave, but Graﬁce Hopper, her supervisor, made arrangements for her to work at
home. Koss had to come into the office only twice a week, which enabled Her to bal'anée family
and work and have a professional part-time career for a long time (Koss, 2003).

Like many other women in the eafly days of the computer industry, Elizabeth Phillips
Williams (2003) started her career as é systems analyst during Wo‘rld War II. Due to the
manpower shortage, the emerging industry hir:ed women to fill the need for peoplerwith skill sets
related to specific job requirements. Williams was one of 100 women hired as analysts by
Standard Register to apply a paperwork simplification technique developed to help the
company’s customers solve problems in systems related to the flow of data. Although Williams
and the other female system analysts were frequeriﬂy referred to as “cuties,” she enjoyed her
work for the most part. When War Il ended and the men returned home, Williams he]ped train
them to work as systems analysts. She then was dismayed to see them move up the career ladder
so quickly (Williarﬁs, 2003). This was by no means unusual. Overall, when the soldiers returned
home after the war,4 women in all industries were relegated back to their pre-war roles (Todd et |
- al., 2005). Educatofs, social workers, psychologists, and journalists all engaged in trying to
convince women that their place was in the home reéring children, which also served to drive
women out of the labor force as employment con£racted (Baxandall & Gordon, 1995). However,
the war had challenged stereotypes in the workplace énd after the war women began to enter the

workforce in greater numbers (Feminism and Women Studies, 2005).
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" In 1958, Williams (2003) took a position as a systems analyst with the Electric Boat
Company, which designed and constructed the country’s submarines. She subsequently learned
that the salary she requested was cdnsiderably less than that expected by the male systems
analysts who had applied for the job and this was a factor in the decisioﬁ to hire her. Her
manager told her thaf he and the other men in the department thought it wés reward enough for
her to come in as the highest-paid woman in the conipany. Williams receiving less salary than
the men in her department for thé same work was by no means unusual at this time. Up until the
early 1960s, it was legal and customary to pay women‘differ-ently for exactly the same work
(Baxandall & Gordon, 1995). In 1963, the Commission on the Status of Women cbnvened by
President Kennedy documented discrimination against women in every aspect of American life
(Eisenberg & Ruthsdotter, 1998). Williams undertook a major project to simplify paperwork
connected with that portion of material the federal government furnished for use in the
submarines. After much research; she and her male supervisor had almost finished a
comprehensive proposal to develop a computerized information control center to bettér serve
their customer when the corporate ’owriers brought in a new management team. The new
management team fired all the managers vat Electric Boat. As William’s new sﬁpervisor cut up
the proposal into his wastebasket in front of her, he said, “No real lady would work in a shipyard

| in the first place” (Williams, 2003, p. 38).

In comparing Williams’ and Koss’ experiences as women during the pioneering days of
the computer industry, it is interesting to note the differences as well as the similarities they
report in their work en\fironment. Both state that they enj oyed their work. However, under a
female supervisor, Koss found her work environment supportive. She was able to continue

working during her pregnancy and as a mother. Working under two male supervisors, Williams
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was paid less than her male counterpérts and demeaned. She was told that it was a privilege for
- her to work for less because she caﬁe in as the highest paid femaie worker, and later a proposal
on which she had spent considerable time and effort was destroyed in front of her by a male
supervisor as he madey derogatory remarks about her character and upbringing. Since work
environment is an important consideration in determining potential career opportunities for

women, the next section will review the current structure of the ‘man‘agement stratum in IT.

Current Staltus of Women in the Sciences and Computing

In a recent study, Handelsman, Cantor, Carnes, Denton, et al. (2005) found that women mn
science still face bias, hostility, and a lack df respect that contjnues to hold them back.
Handelsman et al. uncovered “no convincing evidence that women’s representation in science is
limited by innate ability” (2005, p. 1190). Nonetheless, during his tenure as president of Harvard
University, Dr. Lawrence H. Summers advanced this éﬁppositidn to explain why so few women
have reached the highest ranks of science and mathematics in universities (Dean; 2006; Finder,
2006). Finder (2006) reports that women have not reached the top academic ranks in numbers
that their grbwing presence should reflect despite the dramatic increase in the number of females
in undergraduate and gréduate degree programs in science and mathematics. Studies also show
‘Vthat women in science still receive less research support than their male colleagues (Finder,
2006). As another example, Finder (2006) states that in June 2006, only eight percent of the
tenured professors in natural sciencés at Harvard University were women. In comparison, 80
percent of the faculty members on a tenure track in Harvard’s Graduate School of Education are
women, as are 38 percent at the School of Public Health and 48 percent in the social sciences. In

2004, the American Association of University Women Educational Foundation (2004) reported

that a pervasive gender gap in science, technology, engineering, and mathematics (STEM)
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discipiines remains despite the many programs and projects that have been initiated to encourage |
young girls to pursue educations and careers in these fields.

| ‘In her book Women, Work and Computing, Woodfield (2000) states that, despité the lack
of equal pay and recognition, it was widely expected that computing would prové fo be a gender-
neutral activity and the computer industry would provide a Blueprint for a bright, new future for
“women in scientific or t\echnology-oriented occupations as computer technology emerged as a
'viable industry. This expectation is confirmed by Koss (2003), who described the field as open, |
flexible, supportive; and stimulating with few prior work;related practices to hamper women in
achieving success. During the 1960s and 1970s, a périod of significant growth in the comi)Uter
industry, the femipist movement brought women’s issues to the forefront, demanding equality in
the workforce and equél pay for women‘ (Feminism and Women'’s Studies, 2005). Although
during this period women made progiess in gaining entranc‘e to jobs that had previously been
closed to them, by the end of the 19805; it was clear that women were significantly less engaged
and successful in computational activities than men (Woodfield, 2000). In’the IT workforce,
Morwena Griffiths observed that men had appropriated computers and it had only taken them a |
little over a decade to do it (Griffiths, 1988 as cited in Woodfield, 2002). According to Giirer
(2002), woxﬁen were squeezed out of the field when the computer industry became profit“able and
adopted a male hierarchy business structure. Based on the history of women in the workplace,
the computer industry’s transition to a_male hierarchy business structure broﬁght with it é’ll the
inequities that women in the non-1T workforce encountered, in addition to a work environment
that was hostile to women. Although women in IT generally are paid more than women in non-
IT fields (Rosénbloom et al., 2005), it would be difficult to pronounce one group as experiencing

more equality in the workforce at a specific point.
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Woodfield (2000) states that by the mid-1990s, women comprised approximately 70%

and 60% of computer operators in the United Kingdom and United States (US)rrespectively, but
they primarily héld positions in data preparation and entry and at the froht and help desks of
computing organizations. Women disproportionately occupied jobs at the Bottom end of the
éomputing induStry that earned little respect or ;en}unerétion, while men dominated the
management stratum within occupational computing (Equal Opportunities Commission 1995-
| 1998; US Bureau of Labor Statistics [BLS], 1995; Virgo, 1993; The Times, 8 Appil 1994, as cited
in Woodfield, 2000). The occupational segregation in compuﬁng along gender lines also Was(
reflected in the large salary differentials that emerged between men and women during this
period, With female computer pfofessionals in the US eamihg 75-85 percent of wﬁat fheir male
co-workers’ eafned forv the same work (Zimmerman, 1990; BLS, 1995, as cited in Wvooldfield,
2000). This percentage was only slightly better than the average difference in pay between men
and women in the American workforce where Women\earned $.74 for évery $1.00 a man earned
(U.S. Census, 1996 as citéd n Sciammacco, 1998). | |
Contrary to the trends in most of the US labor force, the per_céntage of women in the IT
workforce has declined substantially over the past 20 years (Rosenbloom et al., 2005). In 1983
women comprised 43 pércent of the full-time IT workforce, compared to 40 percent of the full-
time non-IT workforce. However,} by 2002, the share of women in IT had dropped to 30 percent,
while the share in the non-IT workforce had risen to over 49‘percent (Rosenbloom et, al., 2005).
At the 2001 Forum on Women and the Field of Information Technology at the/University of
Connecticut in Stamford, Kathy Dechant, an assistant professor—in—residence of management,

noted, “Women are the most under-represented in information technology occupations where the

pay is the highest” (Chamberlain, 2001, para. 7). According to the Women’s Bureau, U.S. \
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Department of »Labor (2002), median weekly earnings for workers in technology-oriented
occupations ranged Between $713-$1,174 in 2001, compared to the $597 median weekly
earnings for all other occupations. In Facts o‘n Working Women, the Women’s Bureau (2002)
'rep-orted an increase in the employment of computer scientists and systems analysts, along with
an employment gap between women and men in these occupations. According to the Women’s
Bureau (2002), employment of women' lagged in most of the high-tech occupations that show
promise for future growth.

In summary, the following factors have emerged with regard to assessing the potential of
Web design as a doc;rway to opportunities in IT for women:

. Histdrically_;-women have experienced bias, hostility, and discrimination in
mathematics and the sciences, the fields thaf gave birth to IT. Despite
expectations to the contrary, this appears to have carried over to IT fields.

e Despite the bias and hostility, women have played a key role in computing and
fhe development of computer technolo gy- Nonetheless, their contributions to the
field have been largely ignored. Although there has been an increase in the
erﬁployment of computer scientists and systems analysts, women are still under |
employed in these areas, or confined to lower—paying positions.

e Historically, opportunities for worﬁen have opened up when there is a shortage of
men. For exafhple, women were recruited to serve as “computers” during World
War II because so many men were enlisted or conscripted to serve in the armed
forces. The growing demand for IT workers may lead to a shonage m qualified
personnel that would, once again, open IT fields that previously or currently are

2

male dominated.
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¢ There continues to be a gap in the pay scales and employment of women in IT and
high-tech occupations. Although more IT fields may open up to women due to
supply and demand, his‘torical and current evidence suggests that women seeking
careers in IT fie>1ds closely associated with mathematics and science will continue

to encounter obstacles and difficulties in a work environment dominated by a
male management stratum. |

The next chapter explores current IT careers, the overall educational and skill set

requirements, the salary ranges and opportunities for advancement, and women in IT careers."
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Chapter 4: IT Careers

As noted in Chapter 1 of this thesis, IT jobs are among the fastest and largest growing
jobs in the economy with a proj ected growth rate of 24.8 percent (Dohm & Shniper, 2007).
Demand for computer-related occupations is expected to grow in almost all industries as
organizations continue to adopt and integrate increasingly sophisticated and complex
technologies (Dohm & Shniper, 2007; Roher, 2004). In 2004, the National Workforce Center for
Emerging Technoldgies issued a repoft on trends in IT applications that projected an increasing
demand for IT workers in companies that use or modify technologies for their specific needs
(Roher, 2004). According to the report, government agencies and industries such as healthcare,
insurance, banking, finance and e—commerce_WiII experience significant growth in the
employment of IT-trained professionals. As information and computer technologies have
matured, the careers in areas related to these fields and the skills sets and educational
requirements also‘ have evolved.

This chapter explores the education, expefience and skill sets required to support careers
in IT, pay scales and advancement, and whether the work environment or job opponuﬁities in IT
for women has improved, remained static, or worsened since Challenger (2000) first

recommended Web design as a career path in IT for them.

Educational/Skill Set Requirements

As IT and computer technologies mature, the focus is shifting from the development of
the technologies to their applications in different industries. This shift requires IT professional to
have a more cross-disciplinary knowledge, particul'arly in business (Rohc;r, 2004). Due to
outsbﬁrcing and the large number of IT workers, employers are now requiring applicants to have

higher levels of IT skills and knowledge, advanced educational degrees, and more experience in
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the field. IT jobs‘that pfeﬁously only required a 2-year degree now require at least a 4-year
degree.

According to the Bureau of Labor Statistics (2007), more than 68 percent of computer
programmers had a bachelor’s degree or higher in 2006. However, the proportion is expected to
increase as ihe level of education and training required by employers céntinues to rise. Some
computer programmers have baccalaureate degrees in computer science, mathematics, or
information systems, whereas others have taken special courses in computer programming to
supplexﬁent degrees in accounting, finance, or business. Although there is no established path for
a career as a network systems analyst, compu}er scientist, or database administrator, most
positions requ‘ire some formal college education. Generally, a bachelor’s degree is a prerequisite
~ for most jobs in these fields; however, some jobs may fequire only a 2-year degree. Relevant
work experience also is very important. For more techﬁically complex jobs, persons with
graduaté degrees are preferred. Most computer scientist positions require a doctoral degree, as
their main role is conducting research. Computer scientists with only a bachelor’s or master’s
degree are generally limiteci in their ability to advancé.

For database administrator and network systems and data communication ahalyst
positions, most employers seek applicants with bachelor’s degrees in computer science,
information science, or ;Ilanagement information systems (MIS) (Bureau of Labor Statistics,
2007). MIS pro grams differ considerably from computer science programs, émphasizing
business and management-oriented coursework and business computing courses. As more firms
move their business to the Internet, employers are increasingly seeking applicants with a
master’s degree in business administration (MBA) with a concentration in information systems.

For some network systems and data communication analysts, an associate degree or certificate is
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sufficient. However, advanced positions in these fields generally require a computer-related
bachelor’s degree.

For a position as a computer software engineer, an applicant needs to have at least a
bachelor’s degree and knowledge and experience in a Vafiety of computer systems and
technologies (Bureau of Labor Statistics, 2007). Positions in software engineering generally
require baccalaureate degrees in computer science or software engineering. Systems software
engineers often study computer science or computer information systems. Graduate degrees are
preferred for some of the more complex jobs. In 2006, about 80 percent of computer software
engineers had a baccalaureate degree or higher.

Due to the wide range of skills 'required, there are many entry peths toajobasa
computer support specialist or systems administfator (Bureau of Labor Statistics, 2007).
Although the training reqﬁirements for these positions may vary, most employers prefer
applicants with some formal college education. Some jobs may require a baccalaureate degree in
computer science of information systems. Other positions may only require a computer-related
associate degree. For some jobs, employers may accept relevant.computer experience and
certifications as a substitute for a formal college education. Systems administrator jobs generally
require a baccalaureate degree, although not necessarily in a eomputer—related field.

While many iT jobs require high skill levels, IT occupations are not necessarily
inaccessible to workers with low skill levels. .There has been a rise in entry-level IT occupations,
including computer support specialists, computer repairers, broadcast technicians, and network
and computer systems administrators. These entry-level IT occupations accounted for about 33 |
percent of all computer-related jobs in 2003, or 1.2 million jobs (U.S. Department of Commerce,

2003 as cited in Chapple, 2006). According to Chapple (2006), their experience in hiring
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workers without degrees during the dot-com era showed. managers that a degree is no longer
necessary for some IT jobs, which created more opportunities in IT for workers without them.
The down skilling of IT occupations and the rising importance of soft skills created an
opportunity for short-term training programs to prepare less-educated students for IT jobs.

(Chapple, 2006).

Salary Ranges and Opportunities for Advancement

According to the Bureau of Labor Statistics (2007), the median annual earnings of
computer and information scientists involved in research were $93,950 in May 2006. Salaries
ranged from $53,590 to $144,880, With the middle 50 percent earning between $7 1‘,930 and
$118,100. The median annual earnings of computer and information scientists employed in
computer systems desigﬁ and related services were $95,340 in May 2006. For database
administrators, the median annual earnings were $64,670. The salaries ranged from $37,350 to
$103,010,(With the middle 50 percent earning between $48,560 and $84,830. With a median
income of $67,680, database administrators in management of companies and enterprises earned
slightly more, while database administratoré employed in computer systems design and related
services had higher salaries, with median annual earnings of $72,5‘10.

For network systems and data communication analysts, salaries ranged from $38,410 to
$101,740 in May 2006, w1th median annual iﬁcomes equal to $64,600 (Bureau of Labor
Statistics, 2007). Médian annual earnings of all othef computer specialists were $68,570 in May
2006. Median annual earnings of all other computer specialists employed in computer systems
design and related services were $67,370, and, for those in management of companies and
enterprises, earnings were $63,610 in May 2006. The median annual earnings of wage-and-

salary computer applications software ehgineers were $79,780, with salaries ranging from $49,
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350 to $1 19,770. For wage-and-salary computer systems software engineers, the median income :
was $85,370, with salaries ranging from $53,580 to $125,750. According to the National
Association of Colleges and Employers, in 2007 starting salary offers for graduates with a
bachelor’s ciegree in computer engineefing éveraged $56,201 and starting salary offers for
graduates with a bachelor’é degree in computer science averaged $53,396 (Kelley, 2007).

Prospects for employment for graduates With degrees in computer and information
sciences are éxcellent. According to data collected from bachelor's and master's graduates who
received sciénce, engineering, or health degrees between July 1, 2002, and June 30, 2005, 93
percent and 91 percent of recent master's and balchelor's computer and information sciences
graduates, respectively, held full-time principal jobs (Proudfoot, 2008). The median salary for .
those with master's degrees in computer and information sciences was $65,000, the highest
median salary among recent science, engineering, and health master's graduates, while recent
graduates holding bachelor’s degrees in computer and information sciences reported a medién
salary of $45,00Q (Proudfoot, 2008).

This overview of the median salaries, projected job growth, and opportunities for
advancement in IT pro;/ides attributes that would attfact individuals to IT fields. However, as
discussed in Chapters 2 and 3 of this thesis, there are factors that influence and affect the extent
to which women are able to pursue careers in certain fields. The following section will exp.lore
the étatus of women in IT.

Women in IT Careers

As previously noted, women are underrepresented in IT fields. Although they hold more
than half of all profes\sional occupations in the United States, women hold fewer than 26 percent

of all computing-related occupations and only 13 percent of Fortune 500 technology companies
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have women corporate officers (National Center for Women & Information Technology, 2007).
However, despite the fact that the peréentage of worﬁen corporate officers in IT companies is
low, it is gredter than the 2 percent of chief executive jobs at the top Fortune 500 companies held |
by women (Creswell, 2006). |

Among those in computer-related positions, women erking as computing specialists
. describe their jobs as challenging aﬁd varied with opportunities to meet people, travel, and work
at home (Teague, 2002). In a survey of women working in computing,\\the participants cited jobs
with higher pay and prospects for advancement as reasons for seeking ;areers in computing
(Teague, 2002). When asked what they liked about their work, they cited the following
attributes: problem solving; always something new to learn; diversity of thé work; salary; finding
and fixing bug/gs; the challenge; constant change; and people working in computing. Their dislikes
included: people rewarded for originality and innovation rather than getting the job done;
conv’incing people to give them more interesﬁng work to do; hierarchical management Structures;
expectations of long-work hours; being a minority; discriminatién; arrogance and
competitiveneés of men in the industry; spending long hours at the keyboard; and the lack of
female mentors (Teague, 2002). Since originality and innovation play key roles in the
developmer}t of IT and the technologies that support it, the fact that the women surveyed cited
people being rewarded for originaliq} and innovation over getting the job done may point to a
reason why they have not done as well as their male colleagues. They misunderstand that in IT |
originality and inﬁovation is where the value should be. This attitude appears to reflect the

tendency amdng women to assume that the workplace is a meritocracy observed by Seligson

(2007, 2008).
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As in the non-IT workforce, the wage differentials between men and women in the IT
workforce still persist. Fifteen years ago, Truman and Baroudi (1994) found that‘ women were
paid lower salaries than men even when job level, age, education, and work exp}erience were
controlled (as cited in Wentling & Thomas, 2004). Female computer professionale in the US
earned 75-85 percent of their male co-workers’ wages for the same work (Zimmerman 1990; US
Bureau of Labor Statistics 1995' as cited in }Wood‘w’ard, 2000). In 2009, women with
undergraduate degrees in computer science earn a median of $4,4,006 compared to $46,000 for
their male counterparts.(Klawe, Whitney & Simard, 2009). In’eomparison, on average in 2008, a ‘
woman working in the United States earned $.77 cents to every $1.00 hef male counterpart
earned (National Organization of Women, 2008).

Although computer-related occupations will continue to grow (Dohm & Shniper, 2007)
and the demand for computer scientists and computer engineers in the Unifed Stotes is expected
to increase 37 percent between 2006 and 20 1v6 despite the current economic crisis (Klawe,
Whitney & Simard, 2009), women femain‘underrepresented and underpaid in these fields.
However, they remain ovenepreeented in elericzgl and service positions (American Association of
University Women Educational Foundation, 2003). Job growth in IT fields now exceeds the |
production of talent (Wentling & Thomas, 2004). The shortage of qualified technology workers
may result in as much as four billion dollars per year in lost production for the United States
(Vaiuing Di\}ersify, 2000). To meet the country’s current and projected IT workforce needs,
more women must be engaged in IT. However, the number of women in IT continues to decline
(Woodfield, 2000; CRA, 2009; Information Technology Association of America, 2003, 2005 as

cited in Trauth, Quesenberry & Huang, 2006). Accordmg to Wentling and Thomas (2004), there

are two dominant theoretical perspectives that are used to explain the engagement of women in
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IT: essentialism and social construction. The essentialist perspective concentrates on the |
presumptioh of inherent differences between deen and men to explain the perception of ITasa
male domain. The social construction perspective Concehtrates on the social constrﬁcﬁon of IT as
a male domain, which is understood as problematic with regard to the social construction of
female identify. |
Subsqribers to the essential perspective theory propose that men, as a group, make
deciéions about applying technology based upon different criteria than women, as a group.
According to the social construction theory, “the sqcial shapin\g of IT as masculine interacts with
‘the social constmption of femininity in such a way as to place IT outside the domain of women.”
(Wentling & Thomas, 2004, p.4-3) Although theories have been proposed to explaiﬂ why women -
are underrepresented in IT, there are no definite answers to the problem (Wentling & Thomas,
2004). Factors that contribute to the underrepresentation of women- in IT iﬁclude: gender bias,
lack of role moedels and mentors, perceptions, stereotyping, difficulty with work/life balance, and-
lack of corporate commitment (Car\}er, 2000 as cited in Wentling & Thomas, 2004). These .
factors are similar to the dislikes reported in a survey of women in IT, including discrimination
and lack of female mentors (Teague, 2002). |

| According to Wentling and Thomas (2004), many qualifiéd women in the IT workforce
find themselves assigned menial tasks, while their male co-workers receive the more choice and
challenging assignments. Many women in IT report that they have supervisors assigned to check
on their work, but men performing similar tasks are left alone to their own discretion.
Harassment is also prevalent as women are still often viewed as inferior to Iﬁen (Wentling &

Thomas, 2004). There are also stereotypes that affect the hiring and promotion of womeri,

including the belief that women are not proficient in mathematics, technology, and science
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(Margolis & Fisher, 2002). Empleyers place value on characteristics perceived as masculine

traits, such as aSsertiveness, confidence, and achievement, when seeking to fill pesitiens inIT

' (Leever, Dunigan, & Turner, 2002 as cited in Wentling & Thomas, 2004). The IT environment
consists of long, irregular work hours that discourage women with spouses and children, since
women remain primarily responsible /for family and home care (Rosenbloom et al., 2005; PoWell,
1999 as cited in Wentling & Thomas, 2004). Given the work environment and salary
differentials, it should not be surprising that women are nearly three times as likely as men to
leave the IT workforce (Wardell, Sawyer, Reagor, & Mitory, 2005 as cited in Quesenberry,
2006).

To ascertain whether there are female-friendly opportunities in new IT career paths,

Myers, Woszczynski and Shade (2005) researched the emerging field of IT securjty. Previous

~research suggests that women are more drawn to fields with social impact and they are more
likely to be interested in computers as tools"rather than as entertainment. For‘ these reasons,
Myers et al. (2005) believe that }he IT security field preéente a Qiable career path in IT for
women since the work incorporates applying computer technology to protectvpeople and
industries. They cite the fact that women are the leaders in the IT security industry today and,
although they are still a minority in this field, they are establiShiné networks and critical mass
through initiatives that focus on best practices in IT security.‘Myers et al. (2005) report that IT
security offers a broad array of job titles including: chief security officer; business development;
network seeurity systenis engineer; director of iT; and vice president. Job responsibilities
included training and education, antivirus activities, loss prevention, network maintenance, ,
management of engineers and ‘other technical professionals, as well as development of security

and privacy standards. According to the Bureau of Labor Statistics (2007), demand for computer
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security specialists will increase as businesses and government continue to invest heavily in
prote'cting vital computer networks and electronic infrastructures from hackers and attack. The
Bureau of Labor Statistics expects the information security field to generate many new system
administ‘rator jobs over the next decade as organizations and companies across all industries
place a high priority on safeguarding their data and systems. However, starting salaries for
systems administrators currently range from $50,000 to $75,750, which is iess than the $54,750
to $81,500 salary range for Web developers (Bureau of Labor Statistics, 2007).

Through this examination of IT careers, the following factors have emerged with regard
to the current sta‘rus of women in IT.

. Although there is an idéntified need for more IT workers (Klawe, Whi‘tney &
Simard, 2009; Wentling & Thorrlas, 2004; Valuing Diversity, 2000), and the
salaries ranges generally are above the $50,740 median household income in the
United States (Bishaw & Semega, 2008; Bureau of Labor Statistics, 2007), the
number of women in the IT workforce continues to decline (Woodfield, 2000;

, | CRA, 2009; Information Technoldgy Association of America, 2003, 2005. as cited
in Trauth, Quesenberry & Huang, 2006).

e The retention rate for female IT workers 18 poor. Women are nearly three times as

1likely as men to leave the "IT workforce (Wardell, Sawyer, Reagor, & Mitory,
© 2005 as cited in Quesenberry, 2006).

e Although theories' have been advanced to explain Why women are under-
represented in IT, there are no definite answers to t}re problem (Wentling &
Thomas, 2004). However, the following issues have been cited as factors that

contribute to the underrepresentation of women in IT: gender bias, lack of role
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models and rﬁentors, perceptions, stereotyping, difficulty‘with work/life balance,
and llack of corporate commitment (Carver, 2000 as cited in Wentling & Thomas,
2004).

¢ Many qualified women in the IT workforce find themselves assigned to menial
tasks and unde_r- constant superViéion, while their male counterparts are given
more challenging assignments and left to their own discretion (Wentling & |
Thomas, 2004).

e Since women still bear fhe primary responsibility for family and home care, the
long, irregular hours associated with the IT work environment is difficult for
women with spouses and children to manage (Rosenbloom et él., 2005; Powell,
1999 as cited in wemnng & Thomas, 2004).

e The emerging field of IT security may present new career pathé in IT for women,
but the salary range is approximately $5,000 less per year than the salary range

~ for Web developers.
The next chapter explores the evolution of Web ‘design as a career, the salary ranges and -
advancement opportunities within the field, women working in the field, the disa'dvantages‘ and
advantages Web design presents as a career option for women, and whether there are biological

factors that make women better suited for careers in Web design.
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Chapter 5: Web Design

As mentionéd in Chapter 3 of this thesis, Tim Berners—Lee» invented the World Wide Wel;
in 1989 as an Intemct-'based hypermedia initiative to support global information shariﬁg while
‘working at Conseil Européen pour la Recherche Nucléaire (CERN) (Berners-Lee, 2008)r.
According to Isler (2004), Web design evolved because Berners-Lee wanted to create a systemv
of links to texts and other documents or files to help workers at CERN .In accessing information
more efficiently. Due to increased Internet us agé and home computer ownership in Europe and
the United States, the Web spread beyond CERNF by 1991. The usage of hypertext among
computer programmers led to a proliferation of Web sites that ranged greatly in form and
content. An intern who had worked with Berners-Lee began a Web design consultant firm,
giving birth to the profession of Web design. This-chépter explores the evolution of Web design;
the educatiqnal background, tréining, and job skills required to work in this field; the work
environment and status of Women currently working in Web design; the advantages and
disadvahtages that Web deéign presents as a career option for women; and whether there are any
biological factors that give women an edge in this field.

Evolution of Web Design as a Career

Web design first emerged as a skill set in the mid-199OS with the commercial growth of
the Internet (Kotémraju, 1999). Due to the Internet’s relationship with computer science and
technology, employers initially sought individuals with backgrounds and training in these fields.
Job postings advertised for Internet designervs, online specialists, or programmers. Even the
United States Department of Labor found it difficult to define the job position since the duties
and respbnsibilities varied by employer (Steinberg, 1997, as cited by Kotamraju, 1999).‘ The term

“Web design” to describe the skills set did not come into use until 1997 (Kotamraju, 2002).
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At first, Web sites and pages were simple and basic and the process involved in their
development was regarded as a technical exercise and extension of computer science skills
(Kotamraju, 2002). Although Web sites were clearly a communication medium, graphic design
trade publications initially denigrated Web design as inferior to genuine visual design due to its

| reliance on technelogy rather than artistic skill. There also were issues regarding training and
skills in programming, which most graphic designers did not have at the time, Ae Web
technology multiplied and its capacity increased; Web sites became more elabqrate and
interactive. The tasks needed to create a Web site diversified and became more specialized. The
division between abstract design skills and precise technical skills grew more pronounced
(Kotamraju, 2002). Sensing an encroachment in their field, the graphic design community began
accentuating the division between art and code in Web site creation through their trade
publications. They argued thert though HTML code and database programming skills were useful,
the most important compenent of the Web design skill-set was a theoretical undersranding of
how to communicate information to the user—what they defined as design. They made their
case. In its 0ccup‘ati0n‘al Outlook Handbook, 2004-2005 Edition, the Bureau of Labor Statistics
(2004) listed art and graphic design skills as desirable for Webmasters or Web developers.

According to Isler (2004), the culturai chasrn between the two groupsmgraphrc designers
working with non-electronic media’and technicel “geeks” working in software development and |
computer programming—came together as a team in Web design. The creativity of a graphic
designer and the technical know-}row of a .programmer were needed to design an attractive Web
sites that drew attention and users, and “those who could simultaneously operate the right and
left sides of their brain were in highest demand” (Isler, 2004, p. 5). Those with skills in one but

not all aspects of Web design sought out a partner with skills they lacked, leading to a sudden
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increase in Web development teams split info the two camps. In the laté 1990s, the introduction
of user-friendly software that allowed anyone with a personal computer to design a simple Web
site led to what Iéler (2004) called the “deskilling” of the industry.. In 2000, Challenger published
an article entitled The Web is a Great Equ‘alizer for Women: Part I encouraging women with
little to no background or education in computer science or technology to pﬁrsue careérs in Web
design as a pathway to job opportunities in IT. In his atticle, Challenger (2000) noted that
HTML, the computer language used to design Web pages, was easy to learn ’and all one needed
to be a Web desigher was creativity, an eye for design, and the ability to think through problems.
This appears to reflect the “deskilling” of the industry to which Isler (2004) refers.

According to Isler (2004), the people involvea in Web design in the early 1990s were |
- professional computer programmers and graphic artists. DuE to the increase in casual Web use iﬁ
the mid-1990s, more people began exploring Web deSign, either as a hobby or as a career path in
IT. The émergence of affordz;ble, user-friendly Web design software packages and online
tutorials made it possible for e;fefl the casual COmputer user to bfeate a basic Web page (The
Boston Globe, February 25, 2001; The New York Times, December 6, 2001, as cited in'Isler,
2004). Web design was no longer the exclusive domain of computer “techies” and Webmasters
(The Wall St;eet Journal, December 8, 1997, as cifed in Isler, 2004 ). Public universities, trade
schools, and éommunity colleges across the United States began offering certificate programs
that provided training in software applications to crea_té moré dynamic and interactive Websites,
and the relatively short time of completion drew thousands of people seeking entry to the field
(Bost&n Herald, Jgne 13, 1999; The Wall Street Journal, December 10, 2002 as cited in Isler,

2004). The training classes enabled people from all walks of life, even those without training or

skills in basic computer usage, to transition into a Web designer in a couple of months (Isler,
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2004; Melymuka, 2000). The marketing of Web design as an IT career opportunity to those with

little to no prior experience or training in computer science or technology is reflected in
Challenger’s article (2000). However, due to their lack of experience and knoWledge_, these

- newcomers’ ability to create Web sites was limited by the capacities of the new Web design
software packages and their entry into Web design créated a dual labor market and wage
structure (Islér, 2004). Companies that required comprehensive and more complex Web sites
sought Web designers with years of experience and training in programming or graphic design.
Businesses seeking more basic Web sites hired the less experienced newcomers fqr less money.
Although Challenger’s assertion that Web design opened up job opportunities for women in IT
(2000) has merit, these positions were at a lower end of the pay scale.

According to Isler (2004), many of those who eﬁtered the field of Web design through
certification progr’amé or self-instruction Were Womeﬁ who had developed Corﬁputer skills
through previous clerical employment. This appears to contradict the assertion in Challenger’s
article that an aspiring Web designer needed little fo no experience on the corr;puter (Kevin
Keﬁnedy, as cited in Challenger, 2000). Isler (2004) reports that the “deskilling” and labor
market segmentation that occurred in Web design as a result of self—instmction and the
certification programs led to a technical and gendered division of labor. Many male IT workers
viewed the certification programs as fﬁnher evidence that women were unable to develop the
technical skills necessary to write complicated computer programs and could only design Web
sites with store-bought software packages. This viewpoint is ironic because women played a key
_role in devéloping pré gramming for ENIAC, the first electronic computer, and programming was

a field with a high percentage of women during the early days of computing (Giirer, 2002).
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Based on Isler (2004), women whe sought careers in IT via the path recommended by Challenger
(2000) encountered a negative and hostile reception from their male co-workers.

When the Internet bubble burét in 2000 and the United States entered an economic
recession, companies returned to more-traditional methods of marketing and Web designers
Became expendable (Isler, 2004). Companies cut all or most of their Web spending; which put
many Web consultant and design firms out of businesses (The New Y ork Times, May 4, 2001, as
- cited in Isler, 2004). As an industry, Web design experienced significant job losses (‘Wired,

April, 1996, Boston Herald, October 25, 2000, as cited in Isler, 2004). Many of those who had
worked in Web design from the early to late 19905 either returned to \their previous careers or
‘remained unemployed. According to Islerv (2004), many of the Web consultant firms that
survived the dot.com bust in 2000 relocated to areas with lower labor costs and cut back on their
Wages, benefits, and stock options. These changes created a new labor market structure in which
locally-based networking associations and software and operating system users’ groups play a
significant role in helping unemp'loyed workers and contractors find Web consulting work. Isler
(2004) found that these organizations rely on preconceived ideas about the ideal IT worker, and‘
these ideas are segregated by sex based on gendered notions of technical skill. Based on Isler’s
findings, it would appear that, contradictory to Challenger’s recommendation (2000), this was
not a good point in time for women to pursue Web design"as a career oeportunity in IT,
' especially those with little to no education or training in computer science or technologi.

Education/Skill Set Requirements

Web designers play a critical role in the diffusion of Internet-based applications and e-
business (Sgobbi, 2002). In fact, the skill sets and desired characteristics/abilities for Web

designers are similar to those for computer scientists (Bureau of Labor Statistics, 2004). The
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know:ledge‘domains of Web designers expand beyond the technical area to include
- organizational aiid managerizil issues. According to the Bureau of Labor Statistics (2002, 2007),
in addition to skills in art or design, a Web \designer must havé the ability to conceptualize, a
theoretical understanding of how to communicate informatioxi, thorough knowledge of HTML
and a wide variety of software specifically developed to support Web development, familiarity -
with computer networking and equipment, and willingness to continually retrain and adjust to
new teqhnologies. They are responsible for day-to-day site design and creation, as well as
managing the technical aspecté and performance issues of a Web site, such as speed of access
and the quality and consistency of the site’s cbntent. The requirements for a position in Web
design as outlined by the Bureau of Labor Statistics (2002, 2007) contradict Challenger’s
assertion that little to no exi)erience or training iz\ias required to enter this field (Ciiallenger,
2000). The difference in the job qualifications and requirements reﬂeqts the quick expansion in
the use of the Internet and its technologies. |

Kotamraju (2002) found that the demands of the job require a college educétion.
Throug}i her research, she found that the design employees at one Web design firm haci at least
bachelsor’s degrees in a variety of fields, such as English, film, and fine arts. Wheii asked what
he seeks in a Web designer, the firm’s chief executive officer told Kotamraju the following:

You tend to look for peopie who are college educated or highly motivated. It is

not easy to do this (Web design), it requires a certain amount of conceptual

thinking ability because all the networks, and all the images we [are] talking about

are just bits and bytes off disks, so you have to have...a head around the way

things are connected. I think people need good conceptual abilities to be able to

do this. (Kotamraju, 2002, p. 17)

I addition, the rapidly changing technology requires Web designers to continually

readjust and keep their skills up to date (Kotamraju, 2002; Bureau of Labor Statistics, 2007).
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Given the requirements and skills associa&ed with Web design outlined by several sources, it
-appears that Challenger (2000) did not accurately present them in his article.

According to the Bureau of Labor Statistics (2004), Web de;signers nérmally work a 40-
hour week, but these types of jobs occasionally require evening and Weekend work to meet
deadlines or solve specific problems. Due to the length of time they spend sitting in front of
computer terminals and typing on keyboards, Web designers are susceptible to eyestrain, back
discomfort, and hand and wrist problems such as carpel tunnel syndrome and cumulative trauma
disorder.

Current Job Market

Approximately 1.5 billion people around the world use the Internet (Richmén, 2008). In
September 2008, there were 182 million Web sites on the Internet. This is a phenomenal growth
when one considers that the first Web site was published in August 1991 (Richman, 2008).
According to a recent survéy conducted by Thé Nielsen Company, the long-term prospects for
the global online medium continué to be bright (Buchwalter, 2009). Packaged goods
manufacturers, pharmaceutical companies and telecofnmunications firms are moving online at a
rapid pace despite the current economic recession. The usage of mobile phones to access the
Internet has tripled (Buchwalter, 2009). According toa study conducted by comScore, the
number of health information Web sites increased 21 percent between 2007 and 2008 (Kumar,
2008). Nielsen Online feported a 16 percent grbwth in traffic at the top ten newspaper Web sit(;,s
in 2008 (Bausch & lMcGiboney, 2009). This growth in usage of newspaper Web sites reflects a
prediction made in 1998 by‘D‘r. Jakob Neilsen, a noted ekpert in Web usability, who stated that
an integrated Web- medium would replace most current media forméts within five to ten years

and all computer users will prefer using the Web over reading printed pages by 2008 (Neilsen,
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1998). Combined with the growing popularity of purchasing goods over the Internet (Dohm &

Shniper, 2007), these trends create a need for appealing and user-friendly Web sites. Despite the

current downturn in the economy, there appears to be an ongoing need for Web designers to

support the continuing growth in Internet usage and marketing.

As the Intérnet and Web technology have evolved, so too have the roles and

responsibilities of those who work within these mediums. Web technology has spawned several

new jobs (Guenther, 2005). In addition to Web designer, career opportunities in Web design and

- development now- include the following:

Web programmer, responsible bfor translating »systeni requirements into code and
for developing, testing, analyzing, troubleshooting, and maintaining complex
Web-based applications;

Quality-assurance (QA) Web developer, responsible for developing programming
sfandards and procedures to ensure adherence to standards and Workﬂow to
facilitate usage, documentation, QA testing, and debugging procedures;

Web services/integration engineer or architect, responsible for technical overéight
of a Web site’s overall IT integration strategy;

Usability engineer or analyst, responsiblefbr performing usability tests, such as
test scripts, surveys, and scenarios, and establishing the test environment; and
Infdrmation analyst, responsible for specifying site structures based on human
cognition and making complex content accessible and comprehensive (Gueﬁther,

2005).

However, the rapid evolution of Web design makes it difficult to fully assess the skill set

and its potential social and economic ramifications. Kotamraju (1999) found that the process by
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w};ich the Web is produced is understudied. She reported difficulty in establishing how many

\ people work in Web site design in aﬁy capacity, for what amount of time, how much they were -
paid, whether they are Women or men, and what kind of training they receive. Challenger (2000) |
and Zeldman (2007) also reported a lack of data on women in Web design. Therefore, more
research on women in Web design is required in order to fully assess the occupation’s impacts on
their lives.

- Biological Factors: Are Women Better Suited for Web Design?

Tov fully assess Web design as an IT career pathway for women, it is necessary to
examine whether there are any biological factors that may contribute to women’s success in this
particular field. For example, Jane Austin, a foundiﬁg member of a female-run digital design
cor)npany, has found that women are particularly gbod in the usability aspects of Web design
(Deans, 2002). She noted that when women design a Web page, they tend to be concemed with
how it v;/orks as well as how it looks, whereas men focus more 01; what they have designed and
less on whether the Web site is usér—friendly.

Another area where women may be particularly‘well suited for Web design is color
perception. According to Flory (2005), cblor is an important component in Web design. As a
powerful form of communication, color can stimulate, depress, pérsuade, soothe, create anxiety,
increase appetite, and evoke feelings of warmth or coolness. Therefdre, selecting a color palette
in Web de'sign is a challenging task (Flory, 2005). To complicate matters, the same color can
elicit Qastly differenf reactions betWeen gender groups. A study conducted by a Swedish
researcher found that males and females have different emotional and cognitive responses to
different kinds of light (Weil, 2008). Exploring the meaning of color, its perception by gender,

and how it can be used in design is crucial to building an effective Web site. Women are able to
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. perceive more color (A Moment of .Science, 2005). Approximately 40 percent of women possess
two types of red cones, a key gene involved in enablin‘é one to see the color red. This gene is
located on the X chromosome. Men have only one X chromosome, whereas women héve two.
This ciistinction is the reason why there is a discrepancy in how men and women see color. |
Women are better able to differentiate colors in the red-orange range of the ‘Colo'r spectrum.
Some women may be able to see 100 million colors, and only,wdmen have the potential for
super color vis\ion (Roth, 2006). Given the importance of color to Web design, this ability may
give women an advantage over men as Web designers. |

According to Hunt (2009), the most ifnportant skill for a Web designer is the ability to
use words effectively. As the head bf a prominent Web design firm, Hunt believes that an
effective Web designer is more skilled in writing and editing Copy tilan in designing graphics.
This is another area where women as Web designer may have an advantage over male Web
désigners since research shows that women perform better than men on tests related to verbal
ability (Hyde, 1981;AHyde & Linn, 1988; as cited in Lippa, 2002), as well as spelling and verbal
fluency (Halpern, 199>2, 71997, 2000, as cited in Lippa, 2002)

Since there are aspects of Web design that are artistic, it'may fall into a range of
occupations that Womén prefer. According to Lippa (2002), “a growing body of evidencé
suggests that biological factors contribute, sometimes strongly, to many of the phenomena
described by the term gender [author’s italics]” (p.129). Based on his meta-analysis of six studies
that coliected occupational breferences, Lippa (2002) determined that men prefer realistic

| occupations (such as jobs that involve work with machines, tools and equipment), while women
prefer social and artistic occupations. According to Browne (2002), studies have found that /

women rate opportunities to help others or to help society higher than men do. Myers et al.
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(2005) stated that women’s interest in helping others and society made them well suited to
careers in IT security. Web design offefs women the opportunity to help others. For example,
Web sites that provide health information are beneficial and there has been a significant increase
in fhese types of Web sites (Kumar, 2008).

Having children also impacts women and their career paths more than men. Many women
téke extended materﬁity leaves and many do not ret'urn‘to work afterwards (Browne, 2002). For
,exampie, the Liz Claiborne Company found that one-third of its employees who went on
maternity leave did not return to work. When they do return, many women cut back on their
hours and some begin to decline assignments that would require travel (Browne, 2002). Web
design may present the flexibility that working mothers require in a career. Due to advances in
technology, telecommﬁting is énloption for-Web design. Increasingly, the itype of work that Web
designers perform can be done from rémote locations through modems, laptops, electronic mail,
and the Internet. Therefbre, telecommuting may enable Web designers who are working mothers
to more easily manage job and family responsibilities. |

To a certain extent, it is difficult to fully assess the status of women in Web design
because of the lack of data. Challenger (2000) found no statistical dafa on the percentage of Web
sité designers who were wdmen. In 2007, An Event Apart, an organization that sponsors
conferences for Web designers, hired researchers at The New York Public Library to investigate
all that is actually known abouf women in Wéb design and their positions relative to their malé
colleagues (Zeldman, 200’7). The only data the researchers found concerned women‘and
minorities in the IT workforce. They were unable to find data specific to women and men

working in Web design.
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Web design does appear to have opened up opportunities for women in IT. In an article
on bridging the gender gap in IT, Melymuka (2000) supports Challenger’s assertion that Web
design offefs women a career path in IT. She highiights a few women who advanced ’thenllselves
by sompleting a four-month, intensive, hands-on training progrdm in Web design. Sponsored by
a nonprofit media arts center in San Francisco, the program was developed to address the digital |
divide by providing free training. According to Melymuka (2000), half of the graduates from the
- program are women and they have moved into cafeers as interactive designers, graphic artists,
‘Webmasters, Web designers, and HTML and Java coders. One graduate increased her annual

income from $16,000 to $38,000 after completing the program. Anbther female graduate who

made $5,000 annually prior to completing the program increased her salary to $50,000 annually

as a Web developer. However, it is worth noting that several of the women highlighted in the

article already had college degreés in areas that blended well wi_th Web design, such as fine arts,
- art history, or mathematics.

Although women have increased their income by pursuing careers in Web désign and
development, the median salary for Web designers in 2002 was approximately $23,000 less than
the median salary for computer scientists (Bureau of Labor Statistics, 2002). The pay:is
considerably less than in software engineering and the work has less influence on how computers
are used (Stross, 2008). As with many jobs, recruitment is often done by word of rﬁouth and
women héve just begun to set up their own networking in Web design (Deans, 2002).

Through a review of Web design as a profession and a potential IT career opportunity for
women, the following factors were established:

e Asa profession, Web design has evolved very rapidly since it first emerged in the

mid-1990s (Isler, 2004; Kotamraju, 1999). Due to the rapid evolution of the field
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and the technologies that it employs, the available data and research on Web
design as a career option aré very limited (Kotamfaju, 1999; Challenger, 2000;
Zeldman, 2007).

Initially, the structure of Web sites was simple and basic. Their development was
viewed as a technical exercisé that fell under the purview of computer
programmers. Since women comprised only 29 percent of the IT workforce in

: 1999. (Chamberlain? 2001), one can assume that the majority of the computer
programmers involved in developing Web sites in the 1990s were male.

The development of user-friendly Web design software at the end of the 1990s
made it possible for people without knowledge or experience in computer
programming to develop Web sites. This led to a proliferation of self-training and
cvertification training programs in Web design that attracted people with little to no
training or experience in computer or information technologies, especially
Women, because they were promoted as a pathway to a career in IT (Isler, 2004;
Melymuka, 2000).

Male IT workers viewed those who completed self—trainiﬁg or certification
programs in applications of user-friendly Web design software with contempt.
Since the majority of people pursuing careers in Web design through these types
of training pfograms were women, male IT workers saw this as further evidence
that women were incapable of leaming computer programming (Isler, 2004).
Therefore, worhen who sought careers in IT via sel'f—i.ns,'truction or training
certification prégrﬁms in Web design encountered a negative and hostile reception

from their male coworkers.
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The “deskilling” and labor market segmentation that‘ occurred in Web design as a
result of self—instruction and cortification training programs led to a technical and
gendered division of labor within the field (Isler, 2004). The new labor market
structure that emerged relies on a networking system comprised of organizafions
and groups with preconceived ideas about the ideal IT worker, and these ideas are
segregated by sex based on gendered notions of technical skills (Isler, 2004).
Establishing a career in Web design is more complex than Challenger indicated
in his article The Web is a Great Equalizer for Women: Part I (Challengef, 2000).
Web designers must have the ability to conoeptualizo, a theoretical understanding
of how information is communicated, o thorough knowledge of HTML and a
wide varioty of softwaro applivcations, familiarity w}it’h computer networking and
equipment, and the willingness to continuallry retrain and upgrade their skills to
accommodate new technologies (S gobbi, 2002; Bureau of Labor Statistics, 2002, (
2007). |

Despite the current economic downturn, the long—term prospects for the Internet
continue to be bright (Buchwalter, 2009). More manufaoturers, pharmaceutical
companies and telecommunication firms are moving online. Combined with tne
growing popularity of purchasing goods over the Internet (Dohm & Shniper, |
2007), these trends create a need for workers who can design and maintain
appealing and user-friendly Web sites. In_ addition, the evolution of Web
technology has spawned several new jobs in the field (Guonther, 2005).

Due to their ability to differentiate colors better than men, their verbal ability, and

their interest in social and artistic occupations, women may be better suited for
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careérs in Web design than men. The time demands of deadline driven projects
and the need to continually upgrade one’s technical knowledge and.skills may be
-difficult for women with families to maintain. However, the ability to
telecommute may make it easier for female Web designers to manage job and
family responsibilities,
e Web désign does appear to have opened up opportunities for women in IT.
Several of the women who completed a training program in Web design in San
| Francisco secured positions in the field that increased their income. However,
| many of them already had college degrees in areas that blended well with-Web
design.
e Annually, Web designers earn approximately $23,000 less than computer
scientists (Bureau of Labor Statistics, 2002), although the skill sets and
- characteristics required are similar (Bureau of Labor Statistics, 2004).

Similar to the developfnent of computer programming for ENIAC, Web design developed
as it went along. The job and its qualifications and responsibilities evolved along with the
concepts and technologies that support it. The required skill sets changed in pace with the rapid
manner in whichvthe field and the tec.hnologies developed. As Web design evolved, it became a
hybrid field that combines computer technology with communication theories and techniques.
Aithough its origins are within the field of computer programming, the emergence of Web sites
as a format for communicating information to a broader audience required the‘ integration of
graphic désign concepts. Communicating information to the user is now considered the primary
function of a Web site. Skills in writing and editing copy may now be of greater importance than -

skills in graphic design.
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Asa hybrid, Web design should have been an effective bridge for women to careers in
IT. There are aspects of the field that align with women’s inter\ests in helping others, preference
“for social and artistic occupations; ability to perceive more colors, and their verbal skills.
Although there is a 1ack of data on women in Web design, the overall low percentage of women
in IT indicates that as a career option Web désign has not inéreased fheir numbers in IT. Due to-

the lack of data, more research is necessary in order to say with any'certainty that Web design is

a great equalizer for women. '
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Chapter 6: Summary and Conclusions

“Since it first emerged in the early 1990s, Web design has evolved very rapidly as a
profession. Consequently, the data and research on Web design as a career option are very
limited, making it difficult to fully assess the pros and cons of the profession as a j'ob opportunity
for women‘ in the male-dominated world of IT. There may be biological factors that make
women better suited to careers in Web design, but the field does not appear to bé “a great
equalizer for women” in IT. IT is still dominated by men and reflects tﬂeir perspective, values,
and characteristics. Women who pursue careers in Web design may earn more than they did in
their previous jobs, but similar to the non-IT workforce, they are still paid less than théir rﬁale
counterparts. Throughout the IT workforce, wvomen-still encounter bias, hostility and a lack of
respéct. | a

vThe exponential growth of vcomputer and information technology’has generated a need for
more skilled Workers in these fielgls. Yet, despite the demand for more workers, women conﬁnue
“to be underrepresented in IT fields. Worﬁen are poorly represented in IT manégement and thé
majority of female IT workers are employed in low payiﬁg positions. Although there has beeﬁ an
increase in the employment of computer scientists and systems‘ analysts, women are still under
employed in these areas.

Ir_onicvally‘, women played a key.role in computing and the development of computer.
technology during the industry’s infancy. When computer technology first emerged, the new
industry was envisioned‘ as a model that offered a bright, new future for women in scientific or
technology-oriented éccupations. The second wave of the women’s mo?ement during the 1960s

and 1970s brought equality for women to the forefront. Despite expectations and the advances

" women made overall in the workplace, computer technology did not evolve as a gender-neutral
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activity. In a relatively short period of time, a male hierarchy was established within the IT
industry. By 1986, the presence of women in IT had begun to decline. Until recently, women’s
contributions to computer technology weré largely ignored. Rather than offering a new future for
women, IT evolved into a male-dominated work environment that in many respects 1s more
hostile to female workers than the non-IT workforce. Now the growth in computer usage and
adyances in computer technology has shifted the computer science paradigm just enough to
realign the field in favor of women. This is sbimilar to other points in history when traditionally
male occupations opened up to women due to a shortage of male workers as a result of war, a
rapid increase in market demand, or a decline in the status of the occupation. Women are needed
to meet the shortage of professional IT wbrkers, so job opportunities in IT fields are being
prémoted to them.

However, despiteAthe shortage of IT workers, studies on women in IT and ways tlo
increase their i}umber and retain them{ and prdgrams to engage more young girls in IT, women’s |
presence in IT fields remains low. In an effort to understand and address the issue, several
theories ranging from nature to nurture hav.e been posited to explain the low percentage of
female IT professionals. Factors frequently cited for contributing to the underrepresentation of
women in IT include gender bias, lack of role models and mentbfs, perceptions, stereotyping,
and difficulty with work/life b;ilance. The research is ongoing, but there are no clear answers on
how to address the issues, several of which are deeply rooted in historic gender roles and rules.

Tﬁe hostility that women encounter in IT may be due to a fear among male IT workers -
thatvthe presence of women in higher-level IT jobs may alter Society"s perceptions of the
qualifications required for these occupations. This would negatively impact the prestige

associated with these positions and the pay scales would subsequently be lower. This appears to



have been the case in the late 1990s when people without educational bvackgrounds and
eXpérience in computer science or technology attempted to pursue careers in IT as Web
designers through self—instruct}ioh«ahd training ceftification programs. The majority of those who
pursued this pathway to a career in IT were women; the population that Chailenger (2000) |
targeted in his article The /Web isa Gréat Equalizer for Women: Part I. Some women did
increase their income by successfully compIEting these training courses and securing positions as
Web designers. However, male IT workers viewed the application of usér—friendly Web design
software as another indicator of how women lacked the necessary skills and ability to work in IT.
The user-friendly Web deSign software simplified a process that previously required knowledge
and experience in computer programming, undermining a prestigious skill set of male IT
professionals. In addition, the entry of Web designers with only training in user-friendly software
| created a dual market and pay scale wi/thin the field. Women who sought positions as Web
desigﬁers after completing self-instructional or certification programs found themselves on the
low end of the pay scale, similar to other women in IT. Currently, Web designers seeking work
rely on locally-based networking associatipns and software and operating system users’ groups
to find jobs in Web design and these organizations still rely oﬁ pre'concéived ideas about IT
workers that aré based on gendered notions of technical skills. Given the bias, this approach to
job placement in Web design does not bode well for female graduates of self-instructional or

| certificate programs in Web design software applications. |

Although sﬁpply and demand may open up more IT fields to women, historical and

current evidence suggests that women seeking careers in these fields will continue to encounter

obstacles and difficulties in a work environment dominated by a male management stratum.

Many qualified women in the IT workforce feport that they find themselves assigned to menial
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tasks and under constant supervisidn, while their male counterparts are given more challenging
assignments and left to their own discretion. There are no indications that the situation is any
different for women in the IT workforce ‘who are employed as Web designers. |

~ Since women still bear the primary responsibility for family and home care, the long,
irregular hours associated with the IT work environment can be difficult for women with spouses
and children to manage. Although Web designers generally work a 40-hour week, they are
occasionally required to work evenings and weekends to meet deadlines or solve specific
problems. This type of work schedule may be hard for Web designers who are mothers to
maintain. The option of telecommuting within IT fields, such as Web design, may provide the
flexibility women need io manage job and family responsibilities. Howevér, with limited
available research, it is difficult to assess the extent to which telecommuting is permitted in these
fields and how the ability to telecommute affects workingwomen. Some of the working niothers
that I know have told mé that they would find it difficult to complete their work assignments at
home becau‘se’they would continuousiy be interrupted or distr\acted by family members aﬁd
home care responsibilities. Currently, women are nearlly three times as likely as men to leave the
IT workforce and one of the primary reasons cited is the long work hours.

Establishing a career in Web design is more complex than learning HTML programming.
 Web designers must have the ability to conceptualize, a theoretical understanding of how
information is corhmunicated, a thorough kﬁowledge of HTML and a wide variety of software
applications, familiarity with computer networking and equipment, and the willingness to
continually rétrain and upgrade their skills to accommodate new technologies. They also must be
able to addréss organizational and nianagerial issues. This is significantly more than the job |

requirements that Challenger (2000) presented in his article. However, since the field has
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expanded so quickly over a relatively short period of time it is difficult to determiﬁe the required
skills sets at the time Challenger’s (2000) article Was published. As previously stated, the initial
Web sites were basic and employed only HTML programming language. As they became more
-complex, Web sites required more e;xtensive knowledge and experience in a wider range of
computer hardware, software programs, and technologies. Increasingly, employers are looking
for Web designers with at least a baccalaureate degree and management and organizational
skills.

vDespite»the current economic downturn, the long-term prospects for the Internet continue
to be bright. More manufacturers, pharm‘aceutical companies aﬁd telecommunicétion firms are
lmoving 6nline. Cbrrf}bined with the growing popularity of purchasing goods over the Internet,
these trends create a need for workers who can design and maintain appealing and usler—friendly
- Web sites. In addition, the evolution of Web technology has spawned several new jobs in the
field. The emerging field of IT security may present new career paths in IT for women, but the
salary range is approximately $5,000 less per year than the salary range for Web developers.
Although Web design po/‘sitions may pay. slightly more than positioné in IT security, Web design
is not one of the highest paying fields‘in IT. Within‘ computer-related occﬁpations, Web design
pay scales fall on the lower end of the spectrum. Annually, Web designers eém approximately
$23,000 less than computer scientists. However, the number of women earning baccalaureate
degrees in computer science continues to decline. ¢

Outsourcing and traditional practices in IT, along with beliefs regarding the value of
women’s labor, will likely keep women at lower salary levels than their male éouﬁtelparts..As
with other fields, including medicine, research, and government, women will be allowed to work

in IT jobs to the extent that the socially dominant male hierarchy finds it economically

G«
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beneficial. Based on history, there is no reason to believe that the need for moré IT specialists or
- Web designers will generate higher or equal salaries for women. The issues affecting women in
all IT positions, similar to gender issues pertaining to fisk taking and household responsibilities,
are deeply rooted in percepﬁons regarding female and male characteristics and roles.
Expéctations that computer technology would create a génder-neutral activity did not factor in
how deeply entrenched these perceptions and beliefs are.

Web design may present a pathway to a career in IT for women, but the available
research does not support Challenger’s (2000) simplistic aésertio’ns. Based o.n the research,
Challengér published his article during a period when short-term Web design_ training
certification programs prdliferated. People with little to no computer experience or tfaining did
ﬂock to these programs, particularly women, in hopes that the programs would provide them
with entry to the booming, high-paying world of IT. Although some of those who completed
these training programs did find work as Web desi gners, they were held in contempt by
established IT workers-and ended up in lower pay scale brackets. For the most part, those who-
did succeed in obtaining positions in Web design through completion of training certification
programs had college degrees and some experience in applying computer technology and
software.

Although the g‘rowth‘ of the Internet has slowed down, the use of the World Wide Web as
a means of communication and marketing continues to expand. Web design does present a career
opportunity, but an applicant for é position in this field, whether male or female, will need to
.have the educationa_l backgroﬁnd and training in Web design applications and technologies to
secure even an entry level job in this fie}d. The complexity of IT is such that it is no longer

possible to gain entry in any of the various fields that support IT without a college degree in a
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related field,bqr a college degree combined with some courses related to IT and hands-on
experience in the field. Women who want to pursue éareers in IT fields, whether as a Web
designer or other type of IT specialist, should idenfify\ which field is most appealing to them and
acquire the post-secondary degrees that best prepares them for entry into that field. Given the
current data on women in IT, we still have quite a way to go before women experience equality
with men in IT fields. However, the current shortage of IT workers does provide an opportunity
for women to pursue careers in I’f fielc}s, including Web design.

Within the next seven years, women will account for more than half of the gountry’s
wbrkforce. IT needs to attract more women in order to maintain its growth and evolution, not.
only to'meet the shortage in the workforce, but because women bring different lif¢ experiences
and perspectives to the innovation process that contributes to the design of produéts aﬁd sefvices
that benefits a broader range of people. Wbmeﬁ must play a more significant role in building an

,innovéti’ve and technically trained workforce if US companies are to maintain their competitive
advantage in IT-related fields. As the industry matures, more IT jobs fequire business aptitudes,
people-oriented skills, and multi-tasking managefnent potential more than just technical ability,
and many people believe that women are more likely'than men to have these types of attributes.
We may finally have reached a point in the evolution of IT where the industry’s future depends
on creating an overall environment that serves as an equalizer for women in all the various IT
fields, opening the Wéy to careers for women in IT that is not limited to one narrow pathway.

As the largest employer in the United States of America, as well as the largest purchaser
of products and services in the country, the federal government may need to lead the way, similar

to its role in addressing discrimination through integration of the armed forces. For example, the

federal government could enact pro-active hiring policies designed to increase the number of
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women in management pdsitipn’ throughout all of its-IT divisions. Priority might be placed on
women entering IT in the military and domestic security forces, such as the Federal Bureau of
Investigation, through hiring, fraining, and enlistment incentives. The federal government ‘could
also make more efforts to enforce existing laws to ensure that women receive salaries equal to
men for the same work and job responsibilities and they have the same opportunit(ies for
advancement in their fields as men. In addition, the federal government could require companies
seeking federal contracts to ensure that a percentage of IT workers engaged in the project are
Woglen, and a portion of them are in management positions. As with its anti-smoking campaign,
the federal government might enlist the various components of the media to produce and present
positive messages promoting girls and women in IT. Within IT companies and divisions, .
programs for women employees that include career development and networking components
have been successful in increasing the percentages of female workers.

Given that women overall are not pursuing fields of study that will pos.ition thém for
high-end jobs in IT, more efforts should be made to implement the recommendations made by
the American Association of University Women in 2003 to promote the benefits of education in
technology and create opportunities and incentives for women and girls to pursue careers in IT,
such as events designed to get girls excited about IT and opportunities to speak with worhen who |
are working in IT and female high school and college students studying IT. Parents and teachers
should also be engaged through programming that provides information on ways to encourage
girls to embrace technology. More efforts are needed to change women’s percevptionsvof IT, as
well as more research on the impacts of the IT Working environment on the éareers of women.
Mentoring programs, flexible work schedulés, and the provision of childcare also have been

cited as ways to increase the number of women in IT. I believe that one of the keys is to create an
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environment within IT that welcomes women’s input and assures men that the presence of
women does not pollute the field. As this has remained a challenge, morbe research is necessary to
understand and overcome deeply ingrained perceptions about gender

Though it may be eaéy to become cynical because the bias appears so entrenched, women
have made progress in entering fields and jobs that previously had been ciosed to them, although
that progress has been woefully slow. Last year, a woman ran for President of the Uniteci States
and she almost succeeded, approximately 89 years after the 19"™ amendrﬁent gave women the
right to vote, and 137 years after the first woman ran for the office. Now may be the best tifne to
push for a more equal playing field in IT for women since the growth in computer usage and
advances in computer technology has shifted the paradigm just enough to realign the field in

their favor.
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