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Abstract

Background: Women and racial minorities are underrepresented in the White, male-
dominated technology industry (BCS, 2020), and are characterised by low rates of
progression and retention (Glass, Sassler, Levitte, & Michaelmore, 2013; Hunt, 2016).
Despite growing recognition for the business case for diversity (PWC, 2017), and a growing
portfolio of interventions (Annabi & Lebovitz, 2018), little progress has been made for a
decade (BCS, 2019). Research of differential task-assignment in tech teams highlights gender
differences (Fowler & Su, 2018), but little research has been identified that links to

differential workplace outcomes by gender or race.

Aims: To examine how assignment of tasks within Agile technology development teams may

relate to Career Aspiration, Job Satisfaction and Career Commitment by gender and race.

Method: An online survey was conducted, gaining 124 participants from Europe and North
America. Analysis compared the responses of women and racial minorities to the majority

group of white men.

Results: Women reported lower task technicality than men, but no differences in Job
Satisfaction or Career Commitment. Conversely, racial minorities reported no differences in
assignment of tasks, but lower Job Satisfaction than White participants. Women and racial

minorities reported the highest Career Aspirations, above that of White men.

Originality/Contribution: Little research distinguishes between STEM domains, despite
wide variety in gender/race balance and outcomes amongst these fields (Cheryan et al.,
2017). The present research is unique in its examination of the technology domain, and in

relating assignment of tasks to outcomes by gender and race.

Conclusion: Women and racial minorities were found to report distinct task assignment
patterns and attitudes to their careers, highlighting that membership of an underrepresented



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, JOB
SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED ASSIGNMENT OF TASKS.

group does not equate to identical experience across groups. Findings are partially supported
by existing literature, and challenge popular explanation for low progression and retention
rates that people from these underrepresented groups are less interested, committed, or

ambitious than White men (Abhouzahr et al, 2017; Gino et al., 2015).
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Glossary

Agile Agility is the ability of an organisation to innovate, collaborate and

create value, dynamically adapting to change (De Smet et al., 2018)

Agile software An umbrella term for a set of frameworks and iterative practices
development commonly used in software development (Agile Alliance, 2020c),

with the aim of Agility as described above.

Intersectionality  Intersectionality describes simultaneous, multiple categories of
identity and disadvantage, including gender, race, ethnicity, sexual

orientation, disability, social class and more (Cole, 2009)

Microaggression  Microaggressions are subtle discriminations in everyday interactions

that may be verbal, non-verbal, or environmental (Sue, 2010).

Racial minority The present research adopts the term “racial minority” to refer to
people of a racial group that is in a visible minority in Europe and
Northern America. This is distinct from those of an “ethnic minority”,
who may have cultural, but not necessarily visible, differences from

the majority group.
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Chapter 1: Introduction and Background

In the year 2020, only 17% of the U.K.’s Information Technology (IT) workforce are
women (BCS, 2020). Racial minorities also face challenge (BCS, 2020), with a “leaky
pipeline” of women and minorities making low rates of progression compared to white men
(McKinsey & LeanlIn, 2019), and leaving science, technology, engineering and maths
(STEM) careers at a higher rate relative to other fields (Glass, Sassler, Levitte, &
Michaelmore, 2013; Hunt, 2016). Yet there is a global digital skills shortage, and growing
recognition that diverse teams yield more innovative and profitable output (McGregor-Smith
Review, 2017; PWC, 2017). Addressing the gender and racial gap in technology has been
proposed not only as beneficial for equality, but also to address these significant industry
challenges (House of Commons Science and Technology Committee, 2017; APPG on

Diversity and Inclusion in STEM, 2020).

Much research across organizational careers explores the role of stereotyping and
implicit bias (e.g. Heilman, 2012; Heilman & Eagly, 2008) finding bias to lower recruitment
rates of women and ethnic minority groups (GEMM Project, 2019; Moss-Racusin, et al.,
2012), and lead to less favourable performance evaluations (Heilman, Manzi, & Caleo, 2019;
Wilson, 2010), lower promotion rates (Lyness & Heilman, 2006; Hart, 2016) and lower pay
increases (Castilla, 2015). Other studies examine motivations and task values across school
subjects, finding values to drive career aspiration (Chow, Eccles, & Salmela-Aro, 2012), but
communal values lead women to select away from STEM careers (Diekman, Brown,
Johnston, & Clark, 2010). Within STEM careers, assignment of tasks is found to be non-
gender neutral, with men gaining the most technical roles (Fowler & Su, 2018), while nearly
half of women of colour report being mistaken for administrative staff (Williams, Phillips, &
Hall, 2014). Tasks with lesser status and recognition are more often assigned to women and

black people (Goar & Sell, 2005; Hart, 2016; Stoddard & Pfeffer, 2018), with women often

13



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 14
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

holding the more communal roles such as project management (Fuesting & Diekman, 2017).
While practitioners claim team-based process used in Agile development supports inclusion
(Kataria, 2019; Karol, 2017), research suggests team decisions may reinforce existing
inequities (Fowler & Su, 2018). Women and minorities recognise they face barriers
(McKinsey & Leanlin, 2019), and poor outcome expectations are shown to impact job
satisfaction, commitment and aspiration for progression (Moss-Racusin, Sanzari, Caluori &

Rabasco, 2018; Singh et al., 2013; Smith, Caputi, & Crittenden, 2012).

Much focus has been given to significant career milestones of recruitment, promotion,
and retention, with less examination of everyday experience. However, research of
microaggressions (subtle discrimination against a marginalized group) highlights the harm of
everyday bias (Swim et al., 2001), indicating everyday behaviour as a promising area for
further research. Commercial reports of diversity have grown rapidly in recent years, often
recommending best practices with tenuous connection to peer-reviewed evidence (e.g. Hunt,
Prince, Dixon-Fyle, & Yee, 2018). While unconscious bias training has become popular,
mixed results of its effectiveness have been found (Noon, 2018). Further insight is needed to

develop more effective programmes.

This research seeks to fill a gap in research to identify factors in the everyday
behaviour of assignment of tasks that may lead to perceived unequal outcomes for women
and racial minorities in technology careers. It will seek to examine if there are gender and
racial differences in assignment of tasks, and measure the relationship between this and job
satisfaction, career aspiration and career commitment. Identification of any perceived

unequal processes and practices is hoped to open routes to new interventions.

Agile development processes, typically used by IT and software development teams,

follow a well-structured framework that enable examination of specific practices.

14
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Furthermore, as today’s organisations adapt for the digital economy, agile concepts are
becoming increasingly prevalent as firms undergo digital transformation (De Smet, Lurie, &
St George, 2018). Agile organisations comprise a network of agile teams (De Smet et al.,
2018), that are empowered, cross-functional units, expected to self-organise to deliver self-
made commitments (Poppendieck & Poppendieck, 2006). A guiding principle of reflective

practise drives continuous improvement (Poppendieck & Poppendieck, 2006).

Work is described in terms of user needs, and strictly ordered by business value
(Agile Alliance, 2020a). The team possess all necessary competences to break work items
into tasks as a group process (Agile Alliance, 2020a), and all tasks in the current scope made
visible on the task board (see Figure 1). Tasks are assigned amongst the team in order,
typically through self-selection of tasks in a group negotiation, although less established
teams may use a technical lead/supervisor to assign tasks (Agile Alliance, 2020b). It is
through this process that bias may reinforce prior competency expectations (Fowler & Su,
2018). The well-structured nature of the process presents an opportunity for analysis of the

task type, its relative importance, assignment method, and assignee.

15
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Figure 1. An example Agile task board (Mountain Goat Software, 2020)

Story Todo In Progress In Test
(Work Item)

As a user, |
want to...

Code the...

Design
the...

Code the...

As a user, | Investigate
want to... the...

Design
the...

Research Question

Investigate
the...

Code the...

Test the...

Code the...

Test the...

Code the...
Alice

Design
the...
Nelson

Code the...
Corey

Code the...
Luis

Test the...

Jason

Test the...

Yemi

Test the...

Jason

Code the...

Luis
Code the...

Alimna
Test the...
Yemi
Design
the...
Milo

Test the...
Jason

Design
the...
il Test the...
Yemi

Are there perceived differences in assignment of tasks, assignee Career Aspiration,

Job Satisfaction and Career Commitment amongst underrepresented groups (females and

racial minorities) compared to the majority group (white males) working in Agile software

teams? The term “racial minorities” is adopted to describe people of a visible minority racial

group in the research location of Europe and North America.

Aims and Objectives

The present research aims to measure these constructs and perceived differences using

the General Linear Model.

16
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Chapter 2: Literature Review

This chapter explores the literature regarding women and racial minorities in the
workplace, particularly in the male-dominated STEM industries. Psychological research is
integrated to outline a theoretical framework that examines factors influencing the
underrepresentation, low progression, and high turnover rates of these groups in STEM fields
generally, and the Information Technology and Engineering fields specifically (Hart, 2016;
Hernandez et al., 2013). Perceived barriers throughout the career pipeline are enumerated, in
processes that occur at the intrapersonal, interpersonal, and organisational culture levels (e.g.
Chow & Salmela-Aro 2011; Fiske, 2018; Nishii, 2013). Research from Engineering and
Information Technology domains is incorporated to examine specific practices that
characterize many software-development teams (e.g. Fraidin & Hollingshead, 2005), and
their potential consequences for women and racial minorities. Finally, research of the
efficacy of interventions to increase representation and progression of these groups is
summarised, highlighting the current knowledge gap specific to challenges faced within the

technology industry.

Theoretical Framework
Stereotypes, prejudice, and bias

Gender and racial stereotypes produce bias and prejudice that can impede career
progression (Heilman, 2012). Stereotypes are generalizations based upon group membership,
including gender and race, and may be shared, culturally held beliefs (Eagly & Sczesney,
2009; Ridgeway, 2009). Intergroup relations underpin stereotyping, accentuating differences
between groups, and minimising differences within (Fiske, 2000). Stereotypes enable

cognitive shortcuts, providing heuristics and enabling rapid impression formation (Heilman,

17
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2012). They may be descriptive of expected characteristics, or prescriptive, about what

group members should be like (Eagly & Sczesny, 2009).

While men are commonly associated with agency, logic, and ambition, women are
stereotyped by communality, warmth, and emotional sensitivity (Eagly & Sczesney, 2009).
Evidence suggests high, but not complete, consistency of gender-stereotype content between
cultures (Fiske, Dupree, Nicolas, & Swencionis, 2016), reflecting sex-typical social roles and
behaviours (Eagly & Sczesny, 2009) that appear to be durable over time (Haines, Deaux, &
Lofaro, 2016). Expectations of racial minorities similarly follow culturally established
stereotypes (Sue, 2010). The stereotype content model proposes two dimensions used to
assess others: warmth and competence, men aligned with competence, and women warmth
(Fiske, 2018). In impression formation, these characteristics appear to trade against one
another (Holoien & Fiske, 2013). Women who attain leadership roles are often disliked,
being judged as cold (Eagly & Carli, 2007; Heilman, 2012). Racial minorities are commonly
characterised as low in both dimensions, although mathematical competence, relevant for

STEM careers, is stereotypically ascribed to individuals of Asian background (Fiske, 2018).

Table 1

Warmth and competence stereotype examples. Source: Fiske, 2018.

Low Competence High Competence
(Capability, Assertiveness)  (Capability, Assertiveness)

High Warmth Elderly, Disabled, Children  Middle Classes

(Friendliness, Trustworthiness)

Low Warmth Homeless, Immigrants (in Rich, Professionals,

(Friendliness, Trustworthiness) United States), Africans, Technical Experts, In United
Muslims States: Asians, Jews

18
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Stereotypical beliefs predict prejudice, which in turn predicts discrimination (Fiske,
2018; Sue, 2010). However, both hostile and benevolent discrimination cause harm (Glick &
Fiske, 2001), including by maintaining unequal intergroup relations (Fehr & Sassenberg,
2009). Meta-analyses of Implicit Association Test (IAT) studies find IAT scores predict
racially discriminatory behaviour, and aggregate effect sizes explain societally significant
impacts, for example differing rates of police stops of Black vs. White people (Greenwald,
Banaji, & Nosek, 2015). Prescriptive stereotypes about STEM roles align with masculine
stereotypes (Eagley & Sczesney, 2009), increasing the level of competence STEM women
must display for equal recognition (Foschi, 1996). Furthermore, both evaluative ambiguity,
e.g. when an individual’s contribution is ambiguous, and depleted cognitive resources of the
evaluator, increase reliance upon stereotypes (Caleo & Heilman, 2019; Heilman & Caleo,
2018; Heilman, Manzi, & Braun, 2015). Such constraints are common within fast-paced,
collaborative IT and Engineering environments, increasing likelihood of biased evaluations
for women and racial minorities (Cheryan, Ziegler, Montoya, & Jiang, 2017; Foschi &

Valenzuela, 2012).

While motivation and accountability for accurate judgements have been found to
reduce bias (Castilla, 2015; Heilman, 2012), stereotypes are difficult to displace (Bohnet,
2018). Confirmation bias and creation of subtypes for recognised exceptions serve to
reinforce existing stereotypes, for example considering a successful female leader as an

anomaly (Caleo & Heilman, 2019).

Identity

Stereotypes impact not only impression and expectations of others, but also shape an
individual’s own identity (Zhang, Schmader, & Forbes, 2009). People self-categorize into

social groups and derive, at least in part, their identity from group membership (Tajfel &

19
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Turner, 1986; Turner, 1987). Expectations of normative behaviours and interests associated
with group membership, e.g. by gender or race, manifest through stereotypes, which may
influence the career aspirations of those group members (Zhang et al., 2009). Feelings of
lack of belonging can therefore arise for individuals within counter-stereotypical contexts
(Heilman & Caleo, 2018; Sue, 2010), for example, Black people following a STEM career
(Brown et al., 2015). This, together with unequal performance expectations from others,
increases unequal outcomes for underrepresented groups (Heilman, Manzi, & Braun, 2015).
‘Belonging Uncertainty’ undermines both motivation and achievement of Black students
(Brown et al, 2015; Walton & Cohen, 2007) and women (e.g. Smith, Lewis, Hawthorne, &
Hodges, 2012). Conversely, women and racial minorities with weaker gender/race identity
but stronger STEM identity show strengthened aspirations and performance (Byars-Winston
& Rogers 2019; Ehrlinger et al. 2018; Kiefer & Sekaquaptewa, 2007), which in turn is

associated with greater retention in the STEM pipeline (Hernandez et al., 2013).

A second identity process that arises is stereotype threat (Zhang, Schmader, & Forbes,
2009). Even when not subscribing to stereotypical beliefs, women and racial minorities are
aware others may judge them by negative stereotypes (Swencionis, Dupree, & Fiske 2017).
Fear of confirming these stereotypical expectations activates self-doubt and impairs
performance (Walton & Cohen, 2007). Arising from stereotype threat, women and minorities
in STEM fields commonly report feelings of perpetual need to prove themselves (Armstrong,

Rienenschneider, & Giddens, 2018; Brown et al 2015).

Status

Both gender and race are characteristics used to estimate status (Randel, Chay-Hoon
& Earley, 2005; Ridgeway, 2009). Status and power organise societies, and status is a

common proxy for competence evaluations (Fiske et al., 2016). Communication of relative
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status may be subtle, but the impact wide-reaching, and often reinforcing of status-
competence beliefs (Fiske et al., 2016). In career paths seeing increase in senior women,
those roles lose status (Mandel, 2013). Conversely, the rise of home computing brought an
influx of men to computer science, raising the field’s status, but declining proportions of

women (Thompson, 2019).

Microaggressions

Stereotypes lead to bias and discrimination, yet modern prejudice is rarely overt,
rather its expression becomes subtle or veiled (Becker & Swim, 2012). These subtle
discriminations in everyday interactions, be they verbal, non-verbal, or environmental, are
termed ‘microaggressions’ (Sue, 2010). Examples include insulting comments, ignoring
contributions made by women, or lack of representation of racial minorities in a senior
leadership team (Sue, 2020). Microaggressions communicate hostility, derogation, or insult

to the target, often unbeknown to the perpetrator (Sue, 2020).

Despite small magnitude and ambiguity of intent, the pervasive nature of
microaggressions decreases the target’s psychological wellbeing (Schmitt, Postmes,
Branscombe, & Garcia, 2014), causing cumulative harm (Fehr & Sassenberg, 2009). In the
workplace context, microinequities is the term used to describe being overlooked,
undervalued or under-respected because of race or gender (Hinton, 2003). African-American
scientists report high rates of encounters with subtle racism, such as scepticism and criticism,
leading to weakened sense of belonging (Brown et al., 2015). Similarly, selective incivility is
predicted by gender and race, with Black women most affected, and in turn predicts intention
to quit (Cortina et al., 2013). Spanning a career, inequities accumulate as decision-makers
react to employees’ past records, perpetuating lower growth career paths for minorities (Egan

& Bendick, 2018), and widening the gender and racial pay gap (Ashton, 2014; Frank, 2015).
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Motivation and goals

An individual’s identity, coupled with stereotypical expectations and encounters of
prejudice, shape their motivations and goals (Zhang et al., 2009). Furthermore, Eccles’
(1987) expectancy-value model proposes gendered career aspirations link to expectations of
success and subjective task value. Stereotypic beliefs of STEM fields as white, male domains
appear to develop during childhood (Zhang et al., 2009). Individual experiences of STEM
activities are affected by these stereotyped expectations, and contribute to self-efficacy, task
values and goals, which in turn influence later career choices (Chow & Salmela-Aro 2011,

Chow et al., 2012; Wang & Degol, 2013).

In the workplace, outcome expectancies are associated with job satisfaction and
organizational commitment, which, in turn, predict turnover intentions (Byars-Winston &
Rogers, 2019; Singh et al., 2013). Wang and Degol (2013) conclude that task value, rather
than intellectual aptitude, is dominant in the underrepresentation of females in mathematical
fields. Research by Plante, Sablonniere, Aronson, and Théorét (2013) extends this
proposition, finding that stereotype endorsement predicted grades and future intentions of
school children. Gender differences of elementary school-aged children are observed in
computer use, with boys reporting more parental support, which is strongly associated with
self-efficacy and value beliefs (Vekiri & Chronaki, 2008). Exposure to bias further
diminishes female success expectancies, causing expectation of future discrimination and

lowered STEM values (Moss-Racusin et al., 2018).

Women have higher communal orientation than men, typically placing higher value
on working with or helping others (Fuesting & Diekman, 2017; Wang & Degol, 2013), but
STEM careers are perceived to impede communal goals and collaboration (Diekman,

Belanger, & Weisgram, 2015; Wang & Degol, 2013). Contributory factors include lack of
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communally oriented role models (Fuesting & Diekman, 2017), and perceived misalignment
of personal goals with organisational values (Amon, 2017). However, conflicting evidence
exists regarding women’s leadership ambitions (Abouzahr, Krentz, Taplett, Tracey, &
Tsuska, 2017). Although a popular explanation for the gender leadership gap, the “ambition
gap” may rather be attributed to greater trade-offs and declining expectations for success for

women in male-dominated cultures (Abhouzahr et al., 207; Gino, Wilmuth & Brooks, 2015).

Riegle-Crumb, Moore, and Ramos-Wada (2011) highlight a complex pattern between
those with intersectional identities, i.e. those belonging to multiple minority or marginalised
groups, and disparities in aspiration that is not fully explained by the expectancy-value
model. This is underscored by the finding Ghavami and Peplau’s (2012) finding of
distinctive ethnic-by-gender stereotypes that are not a simple addition of gender and ethnic
stereotypes. Particularly, Black and Hispanic boys have similar aspiration to white boys but
suffer an achievement gap (Riegel-Crumb et al., 2011) that persists into career achievements

of racial minority groups in IT (BCS, 2019).

Organizational Context

Having explored the theoretical framework of stereotypes, bias and discrimination,
and the impacts to an individual’s identity, motivations, and goals, we now move to their
expression and impacts in the organisational context. Despite recent increases of women
reaching senior roles (Hampton-Alexander Review, 2019), evidence points to continuing low
progression and high turnover rates for both women and racial minorities in STEM careers
(McKinsey & LeanlIn, 2019). This section examines specific differences in STEM career

progression for these underrepresented groups.

Career milestones
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The “leaky pipeline” is a metaphor used to describe STEM career trajectories of
women and racial minorities, who “leak” at each career milestone (Hernandez et al., 2013).
Comprising 17% of the United Kingdom (U.K.) IT workforce, racial minorities are
overrepresented at entry level, yet comprise only 9% of IT directors (BCS, 2020).
Underrepresentation of STEM women is established during education, comprising only 17%
of the U.K. IT workforce; a figure that, despite interventions, has remained static for a decade

(BCS, 2020).

Challenges exist throughout the career pipeline. Stereotyped language, images, and
lack of visible employee diversity are found to discourage underrepresented applicants
(Gaucher, Friesen, & Kay, 2011; Wynn & Correll, 2018). Bias further impacts women and
racial minorities during screening and interview (GEMM Project, 2019; Moss-Racusin et al.,
2012; Reuben, Spienza, & Zingales, 2014), particularly in decisions by managers with strong
stereotypic beliefs but self-perceived objectivity (Uhlmann & Cohen, 2007). During
performance evaluation, ambiguity causes systematic disadvantage as status indicators,
including race and gender, influence competence perceptions (Foschi & Valenzuela, 2012),
that remain unexplained in written summaries (Wilson, 2010), and contribute to pay gaps that
exist even for equal performance (Castilla, 2015). However, there are signs of promise.
Contrary to Joshi, Son and Roh’s (2015) finding of wider pay gap for prestigious
occupations, the Royal Academy of Engineering (2019) found the U.K. engineering gender
pay gap to be below U.K. average at 11.4% compared to 17.3% nationally. Additionally, with
increased accountability and transparency of salary decisions, Castilla (2015) observed a
reduction in the ethnicity pay gap for racial minorities. Yet overall, women and racial
minorities in STEM fields have lower job satisfaction, higher turnover intentions, and higher
exit rate than other fields and as compared to white men (Glass et al., 2013; Riffle et al.,
2013; Robinson et al., 2016).
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Cultural Barriers

Cultural factors also impede careers of STEM women and racial minorities
(Armstrong et al., 2018; Ely & Padavic, 2020; Heilman & Caleo, 2018). Though some
STEM fields are progressing towards gender balance, IT and engineering remain male-
dominated (Cheryan et al., 2017), with perceived culture being less supportive and more

competitive than other fields (Glass et al., 2013).

IT and Engineering organisational culture comprises the structures, processes, and
practices, described in the previous section, along with values and underlying assumptions
(Schein, 1990). Policies may inadvertently embed inequality and institutional discrimination
(Stamarski & Son Hin, 2015). People in underrepresented groups often lack role models,
mentors, or senior colleagues with whom they identify (Hunt, 2016; Robinson et al., 2016),
whilst their token status brings additional stress (Brown et al., 2015), and lower network
access affords fewer professional development opportunities (Hart, 2016; Robinson et al.,

2016; Xu & Martin, 2011).

Work-family conflict is a pervasive explanation for STEM women’s lack of career
progression, but findings suggest both cause and impacts are more complex (Glass et al.,
2013; Ely & Padavic, 2020). Long hours culture hurts both genders, but family responsibility
disproportionately constrains women (Xu & Martin, 2011), and places greater expectations to
take accommodations, such as part-time work, that derail their careers (Ely & Padavic, 2020).
Women themselves report exclusionary workplace culture as the dominant inhibitor to their

progression (Armstrong et al., 2018).

Task assignment in self-organising teams

Within an Agile culture, the value of people and interactions above processes and

tools is emphasized (Agile Manifesto, 2001), and the need for building belonging is

25



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 26
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

recognised for success (Agile Inclusion Revolution, 2020). Some further propose that
adoption of an Agile methodology itself increases inclusive behaviours (Jayati, 2019; Karol,
2017). Yet, academic research of engineering group processes paints a less optimistic
picture. Within teams, stereotypes and status influence expertise recognition, which in turn
influences task assignment (Fraidin & Hollingshead, 2005). Women gain more project
management tasks, while men receive higher-status technical tasks (Armstrong et al., 2018).
Self-perpetuating feedback emerges, leading to unequal experience gains and reinforcement
of initial self-efficacy, experience, and stereotypes (Fowler & Su, 2018). Those with
unexpected expertise may face additional challenges to progress their ambitions (Fraidin &
Hollinshead, 2005). Women and marginalized racial minorities may therefore fare no better,

and possibly worse, than in traditional hierarchical teams (Ridgeway, 2009).

Interventions

A Forbes survey in 2011 found 97% of IT firms to have implemented diversity and
inclusion interventions (Annabi & Lebovitz, 2018). Yet with no progress on proportions of
women in IT (BCS, 2019), and relatively few measures of race reported, effectivity of

interventions remains uncertain.

Interventions targeted at marginalized groups are popular, including provision of
group-specific training, role models, mentors, and networking groups (Annabi & Lebovitz,
2018; Xu & Martin, 2011). However, such programmes receive critique of attempting to
“fix” group members, while doing little to address systemic environmental issues (Annabi &
Lebovitz, 2018; Xu & Martin, 2011). Moreover, affirmative action can threaten high-status

groups so may hurt the well-being and status of underrepresented individuals (lyer, 2009).

Top-down, cultural interventions that ensure equal access to resources and

opportunities increase equitable outcomes (Nishii, 2013), with inclusion in decision making
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in close alignment with Agile practices (Agile Alliance, 2020b). Top-level incentives that
shape norms, including national targets for board diversity, have also resulted in positive
change (Bohnet, 2018). Becker and Swim (2012) found reduced endorsement of benevolent
sexist beliefs by providing information about their harm. This is the basis of much
“unconscious bias” training, although efficacy is debated (Noon, 2018). Adversely,
unintended perception that “unconscious” equates to “excusable” may emerge, along with
inadvertent reinforcement of stereotypic beliefs (Caleo & Heilman, 2019). Interventions with
specific behavioural, rather than attitudinal, outcomes show most promise (Bohnet, 2018),
along with those that increase transparency, accuracy-motivation and reduce ambiguity

(Heilman, Manzi, & Braun, 2015).

The Present Research

Amongst the interventions described, little research distinguishes between STEM
domains (e.g. Glass et al., 2013; Moss-Racusin et al., 2012; Smith et al., 2012), despite wide
variety in gender balance and gendered outcomes (Cheryan et al., 2017). Relatively few
studies examining racial differences were identified (e.g. Brown et al., 2015; Hernandez et
al., 2013). Furthermore, academic research often uses student populations, which may not

adequately model workplace behaviour (e.g. Chow et al., 2012; Diekman et al., 2010).

Research of everyday behaviours such differential task-assignment (e.g. Fowler & Su,
2018) shows promise, but little research has been identified that links to differential
workplace outcomes by gender or race, nor interventions at this level. Agile practices (Agile
Alliance, 2020a) set a foundation that is conducive to greater inclusion (Nishii, 2013), yet
group processes may undermine equity through reinforcement of established norms (Fraidin

& Hollinshead, 2005), and ambiguity of individual performance in a group setting (Heilman,
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Manzi, & Caleo, 2019). However, transparent and reflective practice of Agile teams

(Poppendieck & Poppendieck, 2006) opens opportunity for process improvements.

Given these findings, the purpose of this quantitative study is to examine how task
assignment within Agile development teams may relate to factors that predict career
progression and turnover (Glass et al., 2013; Hunt, 2016; Riffle et al., 2013; Robinson et al.,
2016; Singh et al., 2013). It is expected that differences will be found amongst
underrepresented groups (females and racial minorities) compared to the majority group

(white males). The hypotheses are:

H1. There will be a significant main effect of gender. i.e., Significant gender
differences will be observed in measures of perceived assignment of tasks, job satisfaction,

career aspirations and career commitment of Agile software team members.

H>. There will be a significant main effect of race. i.e., Significant racial differences
will be observed in measures of perceived assignment of tasks, job satisfaction, career

aspirations and career commitment of Agile software team members.

Has: There will be a significant interaction between race and gender on scores obtained
from measures of perceived assignment of tasks, job satisfaction, career aspirations and

career commitment of Agile software team members.
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Methods
Design

A cross-sectional, quantitative survey design was used to investigate the research
question and hypotheses. This selected design meets the research aim to make
generalisations regarding the technology workforce, specifically those in Agile teams
(Coolican, 2014). Survey design, rather than face-to-face interviews, enables a large sample
of respondents, with responses collected relatively rapidly and efficiently (Coolican, 2014).
While rich, informative data is not captured by structured questions of a survey (Coolican,
2014), the primary aim of the current research is to first establish a comparison between

demographic groups.

Self-report questions were used for all measures (Field & Hole, 2003). The survey
was conducted online via Qualtrics (2020). Online survey administration has several
benefits, including low cost, no travel requirement, and ease of use for both participant and
researcher (Coolican, 2014). Nevertheless, internet connectivity is required for participants,
which, in the general case, may introduce skew to the sample (Coolican, 2014). However,
given the technical aptitude and profession of the target population, assumption of
connectivity seems well-founded. Yet, the risk of volunteer bias remains, in that participants
may not be representative of the general technology workforce (Beins & McCarthy, 2018).
Environment in which the survey is taken introduces some risk. Participants may be
multitasking, distracted, or rushed, and accountability may be reduced due to lack of face-to-
face contact (Kosinski et al, 2015). Encouragingly, many measurements do show

comparable trends between online and offline modalities (Beins & McCarthy, 2018).
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Participants

The population invited to participate in the current research were members of Agile IT
and software development teams in Europe and North America. Populations from other
locations were excluded as there are cultural differences in terms of Power Distance,
Masculinity-Femininity, and Individualism-Collectivism (Hofstede, Hofstede, & Minkov,
2010) may introduce differing effects or magnitudes, impacting ability to interpret results and
draw valid conclusions. Furthermore, differing response bias and styles cross-cultures

introduce further uncertainty (Beins & McCarthy, 2018).

Participants were required to be 18 years or over and have at least one year of
software development experience. All levels of seniority were invited, and all job roles
within the Agile team. The full list of roles specified by the inclusion criteria are listed in

Table 2.

Table 2.

Included Job Roles

Job Role

Software Engineer/Developer
Test Engineer

DevOps Engineer

Agile Project Manager
Product Owner

Business Analyst

Software Architect

Data Scientist

User Experience Designer
Technical Writer

Any other hands-on role in an Agile software development team
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A priori analysis was conducted to identify the required sample size needed to achieve
a statistical significance level of alpha = 0.05 using G*Power (Faul, Erdfelder, Buchner, &
Lang, 2009). This calculation considered a two tailed hypothesis for two independent
variables of Gender (Male or Female) and Race (White or BAME (Black, Asian, and
Minority Ethnic)), a medium effect size of 0.5, and a minimum acceptable power of 0.8

(Field & Hole, 2003).

Materials

The self-report survey instrument was developed using existing measures of Job
Satisfaction, Career Commitment and Career Aspiration. These were selected upon good
psychometric properties, measured by Cronbach alpha, and validity demonstrated by
validation studies (Coolican, 2014). To achieve an overall completion length of less than 15
minutes, scales with fewer items were preferred. Additionally, scales using reverse scoring
of some items were preferred as this reduces response bias (Beins & McCarthy, 2018). Each
selected scale employs a Likert scale of 5- or 7-points, enabling scope for participants to
express the extent of their feelings about each item (Field & Hole, 2003). The introductory
text, question wording and ordering were retained for all scales used (Beins & McCarthy,

2018).

These scales were supplemented by additional items to measure task assignment and
relevant participant demographic details. The scales are summarised in Table 3 and

described in detail in the following sections.
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Table 3

Summarised measures comprising the Agile Experiences Survey

Variable Scale Subscale N Items
Task Assignment 7
Job Satisfaction Minnesota Satisfaction Questionnaire 20
— Short Form (Weiss & Dawis, 1977)
Intrinsic Satisfaction 12
Extrinsic Satisfaction 6
Career Aspiration Career Aspiration Scale - Revised 24
(Gregor & O’Brien, 2016a)
Achievement 8
Leadership 8
Achievement 8
Career Commitment Career Commitment Scale 17
(Colarelli & Bishop, 1990)
Demographics 7
Total items 75

Task assignment measure

Seven questions were developed to measure task assignment. These assess the

method of assignment, the participant’s workload as compared to others in the team, and their

perception of the importance, technicality, and user-centricity of their work. These final three

constructs were chosen to align with gendered and racial stereotyped task types; importance

and technicality corresponding to status and masculinity, and user centricity corresponding to

more feminine stereotyped, communal work (Armstrong et al., 2018; Fraidin & Hollingshead,

2005).
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A simple pre-study assessment was carried out to validate assumptions about the
nature of work in Agile teams. Pre-study participants were software development
professionals known to the researcher, and responses were gained from open questions posted
in online forums. In response to findings of the pre-study, self-report rather than observations
were universally adopted (Field & Hole, 2003). Although some task measurements may be
possible to obtain from project records, for example the relative ranking of participants’
tasks, these were deemed to be impractical for participants to report. This largely arose due
to variability in practices across Agile teams, with no standard terminology or methodology
that could be simply assessed via a standardised online survey. Therefore, a question about
task ranking was adapted to assess the participant’s perceived importance of their most

significant task in the past sprint, using a 5-pont Likert scale.

Terminology for tasks was designated as “work items”, to avoid connotations of a

specific, narrow work type, raised in pre-study discussion with Agile practitioners.

The final task assignment questions are listed in Table 4.
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Table 4

Task Assignment questions selected for the Agile Experiences Survey

Item

T1
T2
T3
T4

How many people work in your agile software development team?

If you work in sprints, roughly how many work items were in the last sprint?

How many work items were assigned to you in the last sprint? (or 2 weeks if sprints not used)
How are your work items assigned?

- As a group process (for example, team discussion during sprint planning)

- By a technical lead/supervisor

- Other (please describe below)

The following questions ask about your most significant work item in the past sprint (or 2 weeks), and how

your work compares to others in your team. Please consider the work of all roles when making your

answer, e.g. software engineers, test engineers, user experience, documentation, and agile project managers.

TS

T6

T7

How important was your most significant work item, compared to the work assigned to others in
your team?

(5-point Likert scale: 1 = The least important to 5 = The most important)

How technical was your most significant work item, compared to the work assigned to others in your
team?

(5-point Likert scale: 1 = The least technical to 5 = The most technical)

How user-centric was your most significant work item, compared to the work assigned to others in
your team?

(5-point Likert scale: 1 = The least user-centric to 5 = The most user centric)

Job satisfaction measure

The Minnesota Satisfaction Questionnaire — Short Form (MSQ-SF; Weiss & Dawis,

1977) was used to measure reported job satisfaction. The MSQ-SF is a 20-item questionnaire

using a 5-points Likert Scale (1=Very Dissatisfied to 5=Very Satisfied). The MSQ-SF has a

range of scores between 20 and 100, with higher score indicating higher levels of reported job

satisfaction. It has three factors of Intrinsic Satisfaction, Extrinsic Satisfaction and General

Satisfaction. Hoyt reliability of each factor for engineers is reported as .91 (Intrinsic), .82
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(Extrinsic) and .9 (General), and construct validity is supported by validation studies (Weiss,

Dawis, England, & Lofquist, 1967).

Using the MSQ), a relationship has been found between job satisfaction and
organisational commitment, and conversely that dissatisfaction leads to increased staff
turnover (Mardanov, Heischmidt, & Henson, 2008; Udechukwu, 2007). It is amongst
commonly used measures for job satisfaction (Aziri, 2011), and used to assess factors
affecting job satisfaction of information technology professionals (Ghazzawi, 2010; 2011;

Diala & Nemani, 2011).

Career aspiration measure

The Career Aspiration Scale — Revised (CAS-R; Gregor & O’Brien, 2016a) was used
to measure reported Career Aspiration. The CAS-R is a 24-item questionnaire, with
subscales Achievement Aspiration, Leadership Aspiration and Educational Aspiration, each
of 8 items. The CAS-R uses a 5-points Likert Scale (0=not at all true of me to 4=very true of
me). Subscales demonstrate good reliability with Cronbach’s alphas for Achievement = .81,
Leadership = .87 and Education = .9. Test-retest reliability estimates for Achievement = .68,
Leadership = 0.81 and Education = .81 (Gregor & O’Brien, 2016b). Positive correlations
with measures of work role salience and achievement motivation provide support for validity
of the subscales (Gregor & O’Brien, 2016b). Originally developed using a female population
from the United States, further studies demonstrate acceptable reliability and validity with
other cultures and for men (Gregor, O’Brien, & Sauber, 2019; Gregor et al., 2019; Kim,

O’Brien, & Kim, 2016).

Career commitment measure

The Career Commitment Scale (CCS; Colarelli & Bishop, 1990) was used to measure

reported Career Commitment. The CCS is a 17-item questionnaire using a 7-points Likert
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scale (1=Strongly disagree to 7=Strongly agree). Higher scores indicate higher levels of
reported career commitment. The scale has good internal consistency with coefficient alphas
reported as 0.92 for professionals (Colarelli & Bishop, 1990). Evidence for good convergent
and modest discriminant validity is given (Colarelli & Bishop, 1990). In a high-tech
population, the relationship between social support with turnover intention has been found to

be mediated by career commitment (Lin, 2017).

Demographic data

Table 5 lists the demographic questions selected.
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Table 5

Demographic Questions selected for the Agile Experiences Survey

Id Item
Gender What is your gender? (male | female)
Ethnicity What is your ethnic group?

- White

- Indian, Pakistani or Bangladeshi
- Other
- Any other Asian background
- Black
- Mixed/Multiple ethnic groups
- Other
Country In which country do you reside?
Age What is your age?
-18-24
-25-34
- 35-44
- 45-54
- 55-64
- 65 and older
Job What is your job title?
Experience How many years’ experience do you have in an agile software development team?
-1-2
-35
-5-8
-8+
Seniority What is your level of role seniority?
- Junior
- Mid-level
- Senior

- Principal

Only demographic information needed for analysis was collected. Gender choice was

binary male/female. Although not inclusive of non-binary gender identity (Fernandez et al.,
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2016), a tiny sub-sample size would be likely to exclude any non-binary gender identity

participants from analysis.

Racial categories were based upon The Office for National Statistics (2016)
recommendation for social research, with a modification to split “Asian” to two sub-groups.
This is due to distinct stereotypical identities of East Asian vs. Indian workers in the
technology and engineering domain (Fiske, 2018; Khazan, 2013). Alongside expectations
that ex-pat Indians in Western countries are tech workers (Varma, 2019), large tech firms
routinely employ teams in India, where salaries are low and engineers often younger than
their Western counterparts (Agarwal, 2018). This leads to a lower competence stereotype

than for other Asian nationalities (Khazan, 2013).

Role seniority, age and years’ experience were included for post-hoc analysis due to
likely correlations with task assignment measures, for example more senior employees

receiving the more important tasks.

To minimise risk of non-completion, demographic questions are typically placed at
the beginning of a survey (Teclaw, Price, & Osatuke, 2011). However, for the present
research bias could arise through stereotype threat or priming using this placement
(Fernandez et al., 2016). For this reason, the demographic questions were placed at the end

of questionnaire.

Procedure

The Research Proposal (Appendix A) was approved via expedited ethics review
(Appendices B and C). Social media was identified as a rich resource for participant
recruitment, with millions of users and detailed tagging of user demographics and interests
(Kosinski et al., 2015). Social media accounts for the “Agile Experiences Survey” were
created on Facebook, Instagram, and Twitter. An invitation to participate (Appendix D) was
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shared on these platforms using paid advertising, special interest groups and hashtags
relevant to Agile IT and software development in Europe and North America. Additionally,
the survey was uploaded to survey sharing sites Survey Circle and Poll-pool.com, and HR
and technical leaders were approached to share the survey with their teams (Appendix E). To
counter the underrepresentation of women and racial minorities in tech, advertisement
placement was weighted in favour of special interest groups for these underrepresented
groups. The relative ease to recruit online represents a convenience sample, and to accelerate
participation, snowball sampling was attempted by asking participants to share with their
network (Coolican, 2014). Furthermore, those who “liked” the advert, were invited to
“follow” the Agile Experiences Survey page, which enabled continued engagement after the
initial viewing of the advert. These sampling methodologies do have possibility to introduce
bias, as people have friends like themselves (Kosinski et al., 2015). Self-selection bias may
also arise, particularly survey sites where participants are incentivised to take others’ surveys

by the promise of attracting more to their own.

The advertisement gave a simple message outlining the research purpose, expectations
of participants, and a link to the online survey (Qualtrics, 2020) and assurance of
confidentiality and anonymity (Appendix D). On following the link, participants were
displayed the Participant Information Sheet (Appendix F). This, and the advertisement,
withheld the objective of analysis by gender and race to avoid biasing responses (British
Psychological Society, 2010). The participant was asked to confirm their consent to take part
and were then directed to the questions. On survey completion, a debrief form (Appendix G)
presented a summary of the study, including the gender and race objective, along with contact

information and a request to share the survey with their network.
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The survey was held open for 14 weeks between April 3", 2020 and July 12, 2020.
It should be noted that during this date range, COVID-19 lockdown restrictions were in place
globally, and racial injustice and violence led to outcry and mass demonstrations in cities

around the world.

Analysis

Tabula data from the Qualtrics (2020) survey was exported to SPSS version 25 for
analysis. Responses were filtered to exclude responses of participants residing outside

Europe and North America (Kosinski et al., 2015).

Variables used as primary predictors were gender and race. Due to low numbers of
non-white participants (N=33), a dummy variable was introduced to recode race as a binary
choice with factors White and BAME. Task assignment method was considered a secondary

predictor variable, as were age, years of Agile experience and seniority.

Outcome (dependent) variables were all other measures of task assignment, job
satisfaction, career aspiration and career commitment. Task importance, technicality and
user-centricity were also considered as secondary predictors for job satisfaction, career
aspiration and career commitment, and were included in post-hoc testing to assess any

relationship.

Descriptive statistics were calculated for all outcome variables, for the total
population and disaggregated by gender and race. Conditions of normality were checked for
all outcome variables using the Shapiro-Wilk test. Scatterplots of residuals were used to
check assumptions linearity and of homoscedasticity. Where conditions of normality were
met, variance in outcome variables by gender and race were assessed using 2x2 factorial
ANOVA to test for main effects and interactions (Dancey & Reidy, 2017). Non-parametric
tests were selected for non-normally distributed data.
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Ethics

Approval was gained via The University of Liverpool expedited review (see
Appendix C). Permission was sought from all leaders approached with the request to share
the survey (Appendix E). Participants were informed that participation was anonymous and
confidential, and they could withdraw until submission. No identifying information was
collected. Only the student researcher and supervisor have access to data. Storage and

destruction follow University of Liverpool Online guidelines.

Participant recruitment was temporarily halted in Black technology groups upon the
advent of the Black Lives Matter outcry and marches in May-June 2020, to remain sensitive

to the potential impact of events to those belonging to these groups.

Results
Sample Screening

The invitation to participate attracted 158 fully completed responses. After removal
of invalid responses of participants residing outside of Europe or North America, 148 valid

responses remained. There were no other causes of invalid responses.

Preliminary Analysis

Preliminary analysis was conducted to assess for confounding variables impacting the
outcome variables. As Job Satisfaction is found to be positively related to empowerment
(Orgambidez-Ramos & Borrego-Ales, 2014), relationship may therefore be expected between
Job Satisfaction and task assignment method. The Agile practise of self-organising teams is a
means of team empowerment, not present when tasks are assigned by a supervisor. Task
assignment responses of “Other” were recoded to fit this binary categorisation (Agile vs

authority-assigned). Three responses were recoded to “supervisor/technical lead assigned” as
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accompanying comments indicated tasks assigned by a person in authority. All remaining
“Other” responses indicated a form of Agile task assignment (See Table 7). Following
recategorization, 24 responses were categorised as authority-assigned tasks (which included

the three “Other” responses), and 124 as an Agile assignment method.

A Shapiro-Wilk test of Total MSQ score showed Job Satisfaction to follow a non-
normal distribution, W(147)=.98, p<.05. This indicates that non-parametric statistical tests

must be used for analysis of this data.

Task assignment method was found to have a significant difference in Job
Satisfaction, as assessed by a Mann-Whitney test U=1033.5, p<.05, with the mean MSQ
score for the authority-assigned group (Mauthority=69.13 , SDauthority=13.32) significantly lower
than the Agile assignment group (Magile=75.50, SDagile=11.09). However, the small number
reporting authority-assigned tasks led to some sub-groups of only 3 participants when divided
further by gender and race, planned for assessment of relationship with Job Satisfaction,
Career Aspiration and Career Commitment. Particularly as BAME is a heterogenous group,
this group size was considered too small for valid results. A 2x4 ¥ test of demographic
differences (White male; white female; BAME male; BAME female) between Agile and
Authority-assigned groups found no statistically significant difference between assignment
conditions, ¥%(3) =7.518, p=.06. The authority-assigned groups were therefore removed from

further analysis, leaving N=124 participants with tasks assigned by an Agile methodology.

Participant Descriptive Statistics

The demographic breakdown of the participants by gender and race (following
filtering to only those assigned tasks by an Agile methodology) are shown in Table 6.

Somewhat reflective of norms in the IT industry, the majority of participants were white
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males, comprising 52% of the sample. 36% of participants were female, while 19% were of

BAME origin.

Figure 2 illustrates the age, years of agile experience and seniority distributions of
participants. As numbers of BAME participants of each individual category were low, all

analysis considers them as a single BAME group.

Table 6

Participant demographic breakdown

Gender
Male Female Total

White 64 36 100
Total BAME 15 9 24

Indian, Pakistani or 5 2 7

Bangladeshi

Any other Asian 2 1 3

background

Black 2 1 3

Mixed/multiple ethnic 5 4 9

groups

Other 1 1 2
Total 79 45 124

44



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 45
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

Figure 2. Distributions showing (a) Age, (b) Years of Agile experience and (c) Role seniority
of participants. Age and seniority are observed to visually resemble a normal distribution,

while years of Agile experience is non-normally distributed.
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Task Assignment Descriptives

Descriptive statistics for each measure of task assignment are shown in Table 7.
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Table 7

Descriptive statistics for reported task assignment measures, disaggregated by gender and
race

N Median Mean  Stddev  Skew Kurtosis
Task Importance 124 3 3.51 0.90 -0.16 0.54
Male 79 3 3.52 0.92 -0.31 0.65
Female 45 3 3.49 0.87 0.14 0.52
White 100 3 3.43 0.84 -0.14 0.90
BAME 24 4 3.83 1.05 -0.62 0.46
Task Technicality 124 3 2.94 1.07 -0.17 -0.41
Male 79 3 3.09 1.03 -0.33 0.07
Female 45 3 2.69 1.10 0.13 -0.70
White 100 3 2.88 1.09 -0.14 -0.47
BAME 24 3 3.21 0.98 -0.15 0.01
User-centricity 124 35 3.44 1.04 -0.53 0.13
Male 79 3 3.44 0.98 -0.50 0.30
Female 45 4 3.44 1.14 -0.58 -0.05
White 100 3 3.42 1.05 -0.54 0.14
BAME 24 4 3.54 1.02 -0.52 0.32
Log Task Ratio 80 1.73 3.49 6.42 5.18 31.60
Male 53 1.50 3.32 6.87 5.64 35.71
Female 27 2.00 3.82 5.54 3.56 1451
White 68 1.58 2.71 4.01 4.55 24.86
BAME 12 2.95 7.88 13.16 3.01 9.63

The following sections describe analysis of each task assignment measure in turn.
However, task ratio results show large magnitude skewness and kurtosis values, and high rate
of non-completion by participants. No transformation was found to produce a normal
distribution, prohibiting parametric analysis. Furthermore, the high non-completion rate,

coupled with large standard deviation values, indicated the measure may be unsuitable to
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assess the relative workload of participants. Therefore, task ratio was excluded from further

analysis.

Assignment Method

Of the 124 participants, 101 selected the task assignment method option of “as a
group process”. 23 participants chose “Other” and entered text listing an alternative
assignment method that corresponds to a commonly accepted Agile method (Agile Alliance,

2020b). A representative selection of these methods is listed in Table 8.

Table 8

Selected Agile assignment methods reported in comments. Close duplicates, i.e. different

phrasings of the same concept, are not included.

Selected “Other” Agile assignment methods

Choose items and discuss with architect

Developer picks work item from sprint backlog

Individually pick up a story based on priority

Mostly we pick by priority and our skills

We take support cases on a rota basis, self-assigning in order of arrival
Work as a team on all tasks

Members volunteer for items

Pull system, whenever someone ends their task, they pull another from sprint backlog

Task Importance

A Shapiro-Wilk test for normality of Task importance shows the data to be non-
normally distributed, W(124) = .90, p <.001, so is not suitable for parametric testing. To test
for differences between race and gender, and their interaction, task importance was analysed
as a categorical variable via series of three 2 tests, with a Bonferroni correction applied to set

the a level at .017 (=.05/3), keeping the overall Type 1 error probability at 5%. To ensure the
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assumption of no more than 25% of cells with frequency less than 5 (Dancey & Reidy, 2017),
task importance was converted to a 3-item scale: Below average importance; Average

importance; Above average importance.

A 3 x 2 (Importance x Gender) x> showed no significant relationship between gender
and task importance, 2 (2) = .92, p =.63; Mtemate =3.49, SDtemale =.87, Mmale =3.52, SDmale
=.92. Similarly, a 3 x 2 (Importance x Race) x> showed no significant relationship between
race and task importance, ¥ (2) = 2.36, p = .31; Muhite =3.43, SDwhite =.84, Mpame =3.83,
SDeame =1.05. A dummy variable with 4 levels was defined for each level of the interaction
of Gender x Race (White male; White female; BAME male; BAME female). Again, no

significant relationship was found with task importance in 3x4 2, y? (6) = 4.58, p =.60.

Task Technicality

A similar approach was adopted for Task Technicality, reducing to this to 3 categories
(Below average technicality; Average technicality; Above average technicality) and

analysing as a categorical variable by gender, race, and their interaction.

A 3 x 2 (technicality x gender) ¥? showed a significant relationship between Gender
and Task Technicality, y* (2) = 8.27, p < .017 (=.05/3), with Technicality for females (Mfemale
=2.69, SDfemale =1.10), significantly lower than for males (Mmaie =3.09, SDmale =1.03 ).
However, no significant relationship was found between Technicality and Race, ¥ (2) = 1.46,
p = .49; Mwhite=2.88, SDwhite=1.09, Meame=3.21, SDsame=.98. Similarly, no significant
relationship was found with Task Technicality in a 3x4 (Technicality x Gender and Race) >

(6) = 10.53, p =.10. Figure 3 illustrates the differences in Task Technicality by Gender.
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Figure 3. Line graph showing distribution of reported Task Technicality by Gender.
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Task User-centricity

As for the other task measures, Task User-centricity was reduced to three categories
(Below average user-centricity; Average user-centricity; Above average user-centricity) and

analysed as a categorical variable by gender, race, and their interaction.

No significant differences were found for any comparison. A 3 x 2 (User-centricity x
Gender) % showed no significant relationship between Gender and Task User-centricity,
(2) = .36, p = .83; Mtemale =3.44; SDfemate =1.14, Mmale =3.44, SDmae =.98. A 3 x 2 (User-
centricity x Race) x> showed no significant relationship between Race and Task user-
centricity, 2 (2) = .21, p = .90; Muhite =3.42, SDwhite =1.05, Mame =3.54, SDgame =1.02.
Similarly, no significant relationship was found with Task user-centricity in a 3x4 (User-

centricity x Gender and Race) ¥? (6) = 2.09, p =.91.
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Job Satisfaction

Descriptive statistics for the Job Satisfaction measure and sub-scales of Intrinsic and

Extrinsic Satisfaction are shown in Table 9.

Table 9

Descriptive statistics for reported job satisfaction as measured by total MSQ score and its

sub-scales, disaggregated by gender and race.

N Median Mean Stddev Skewness Kurtosis
Total MSQ Score 124 77 7550 11.09 -0.40 -0.17
Male 79 77 75.73 11.47 -0.39 -0.21
Female 45 78 75.09 10.50 -0.48 0.00
White 100 78 76.60 11.08 -0.53 0.21
BAME 24 72.5 70.92 10.13 -0.08 -1.29
Intrinsic MSQ 124 47 46.44 6.56 -0.49 0.05
Male 79 47 46.34  6.87 -0.52 0.05
Female 45 48 46.60 6.03 -0.37 -0.01
White 100 48 47.16 6.47 -0.48 -0.05
BAME 24 45 43.42 6.14 -0.91 0.57
Extrinsic MSQ 124 22 21.09 434 -0.56 0.21
Male 79 22 21.27 4.37 -0.59 0.54
Female 45 21 20.78 431 -0.56 -0.26
White 100 22 21.29 4.29 -0.61 0.40
BAME 24 20 20.25 454 -0.42 -0.13

Total MSQ Score

The Shapiro-Wilk test was used to asses normality of the Total MSQ score
distribution, which found this to meet conditions of normality required for parametric testing,

W(124) = .98, p = .08.

50



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 51
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

A 2x2 (Gender x Race) factorial ANOVA was conducted to compare Total MSQ
score between Race and Gender, and their interaction. Levene’s test for equality of error

variances confirmed no significant differences between groups, F(3,120) =.25, p= .86.

No significant main effect was found for gender F(1, 120) = 0.11, p = .74. However,
a significant main effect was found for race, F(1, 120) = 5.01, p < .05, n?=.04, with BAME
participants reporting significantly lower satisfaction (Meame=70.92, SDeame=10.13) than
White participants (Mwhite=76.60, SDwnite=11.08). No significant interaction was found
between race and gender, F (1, 120) =.03, p=.87. Descriptive statistics that illustrate the

MSQ score differences by race are displayed graphically in Figure 4.

Figure 4. Mean and 95% confidence intervals for Job Satisfaction, measured by Total MSQ

score, by Race.
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Intrinsic and Extrinsic Subscales

Both Intrinsic and Extrinsic subscales were found to follow non-normal distributions
using the Shapiro-Wilk test. For the Intrinsic scale, Shapiro-Wilk W(124)=.95, p<.001,

Extrinsic scale W(124)=.97, p<.01.

Visual inspection indicated multimodal distributions for each sub-scale. Histograms

for each sub-scale are shown in Figure 5.
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Figure 5. Distributions of (a) Intrinsic and (b) Extrinsic MSQ scores, showing multimodal

features.
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Extrinsic MSQ Score

The Kruskal-Wallis test was selected as a non-parametric alternative to ANOVA.
This test is used for comparing two or more independent samples of equal or different sample
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sizes. As this is a one-way test, Race and Gender were combined to a single variable with

four levels: White male; white female; BAME male; BAME female.

The Kruskall-Wallis showed no significant differences between groups for either sub-

scale: Intrinsic MSQ, H(3)=6.35, p=.10; Extrinsic MSQ, H(3)=1.70, p=.64.
Career Aspiration

Descriptive statistics for the Career Aspiration measure and its sub-scales are shown

in Table 10.

54



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 55
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

Table 10

Descriptive statistics for Career Aspiration as measured by CAS score and its sub-scales,

disaggregated by gender and race.

N Median Mean  Stddev Skewness Kurtosis
Total CAS score 124 76.5 77.77 14.42 0.21 -0.08
Male 79 74 76.35 13.96 0.30 0.32
Female 45 80 80.27 15.02 0.02 -0.41
White 100 75 76.20 1451 0.32 0.15
BAME 24 86 84.33 12.24 0.13 -1.02
Achievement CAS 124 26 25.89  4.83 0.65 0.68
Male 79 25 2544 460 0.59 0.43
Female 45 27 26.67  5.17 0.68 0.94
White 100 25 25,56  4.83 0.78 1.10
BAME 24 27 27.25  4.66 0.26 -0.20
Leadership CAS 124 24 2396 461 0.51 0.34
Male 79 24 23.96 4.82 0.69 0.70
Female 45 24 2396 4.26 0.03 -0.74
White 100 23 2337 439 0.55 0.84
BAME 24 25 2642 478 0.28 -0.73
Education CAS 124 29 27.93 7.27 -0.29 -0.47
Male 79 28 26.95 6.99 -0.38 -0.26
Female 45 29 29.64 751 -0.30 -0.85
White 100 28 27.27 7.36 -0.23 -0.45
BAME 24 315 30.67 6.32 -0.40 -0.82

Total CAS Score

The Shapiro-Wilk test was used to asses normality of the Total CAS score, which

found this to possess a normal distribution, W(124) = .99, p = .50.
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A 2x2 factorial ANOVA (Gender x Race) for Total CAS score was conducted.
Levene’s test for equality of error variances confirmed no significant differences between
groups, F(3,120)=.294, p=.83. No significant main effect was found for Gender F(1, 120) =
1.55, p =.22. However, there was a significant main effect for Race, F(1, 120) =6.12, p <
.05, n?=.05, with BAME participants reporting significantly higher career aspiration
(Meame=84.33, SDeame=12.24) than White participants (Mwhite=76.20, SDwhite=14.51). No
significant interaction was found between Gender and Race F(1,120)=.02, p=.89. Figure 6

displays descriptive statistics that illustrate the differences in Total CAS score by race.

Figure 6. Mean and 95% confidence intervals for Career Aspiration, measured by Total CAS

score, by Race.

Achievement, Leadership and Educational Aspiration Subscales

The Shapiro-Wilk test for each subscale indicated that no subscale resembled a

normal distribution: Achievement Aspiration, W(124)=.96, p<.05; Leadership Aspiration,
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W(124)=.98, p <.05; Educational Aspiration, W(124)=.96, p<.05. Visual inspection of each

sub-scale indicates each follow multimodal distributions. This is shown in Figure 7.

Figure 7. Distributions of (a) Achievement, (b) leadership, and (c) Educational career

aspiration scores, showing multimodal features.

@)

(b)

(©)

57



LESSONS FOR GENDER AND RACIAL DIVERSITY IN TECHNOLOGY: CAREER ASPIRATION, 58
JOB SATISFACTION, CAREER COMMITMENT AND DIFFERENCES IN PERCEIVED
ASSIGNMENT OF TASKS.

The Kruskal-Wallis test was selected as a non-parametric alternative to ANOVA. As
this is a one-way test, Race and Gender were combined to a single variable with four levels:

White male; White female; BAME male; BAME female.

No significant differences were found in Achievement Aspiration scores between
groups, H(3)=4.73, p=.19. However, differences between groups for Leadership Aspiration
were approaching significance, H(3)=7.63, p=.05, with BAME participants of both genders
reporting higher leadership aspiration than white participants. These differences are displayed

graphically in Figure 8.

For Educational Aspiration, significant differences were found between groups,
H(3)=7.67, p <.05. White males reported the lowest Educational aspiration, below White
women and BAME men. BAME women reported the highest Educational Aspiration of each

group. These differences are displayed graphically in Figure 9.
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Figure 8. Mean and 95% confidence intervals for Leadership Aspiration scores, by Race and

Gender.

Figure 9. Mean and 95% confidence intervals for Educational Aspiration scores, by Race and

Gender.
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Career Commitment

Descriptive statistics for the Career Commitment measure are shown in Table 11.
Table 11

Descriptive statistics for Career Commitment as measured by CCS score, disaggregated by

gender and race.

N Median Mean  Stddev Skewness Kurtosis
Total CCS score 124 74 75.31 9.94 0.78 1.72
Male 79 75 75.11 10.30 0.91 2.34
Female 45 74 75.64  9.38 0.52 0.40
White 100 74 7447 8.9 0.70 1.60
BAME 24 78.5 78.79 12.85 0.51 1.06

Total CCS Score

A Shapiro-Wilk test indicated that Total CCS score was not normally distributed,
W(124)=.96, p<.05. Visual inspection of the histogram coupled with a high kurtosis of 1.72

indicate a leptokurtic nature of the distribution.
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Figure 10. Histogram of Total CCS scores, indicating a leptokurtic distribution.

40 Mean = 75.31
Std. Dev. = 9.941
N=124

30

20

Frequency

40 &0 a0 100 120

Total CCS Score

A logarithmic transformation was applied to Total CCS Score to create a new
variable. This new variable met conditions for normality, with Shapiro-Wilk test

W(124)=.98, p=.11.

A 2x2 (Gender x Race) factorial ANOVA was conducted for the logarithm (base 10)
of Total CCS Score. Levene’s test for equality of error variances confirmed no significant
differences between groups, F(3,120) =.76, p=.50. The ANOVA showed no significant main
effects for Gender, F(1, 120) = 0.02, p = .90, nor Race, F(1, 120) = 2.26, p =.14. There was

also no significant interaction found between race and gender, F (1, 120) =.43, p=.51.

Intercorrelations of Measures

Post-hoc testing was conducted to assess intercorrelations between task assignment

measures, the other outcome measures, and demographic measures recorded as secondary
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predictors (Table 12). As the many measures were found to follow non-normal distributions
(see previous sections), Spearman’s rtho was used for all correlations involving one or more
variable following non-normal distributions. Pearson’s r was calculated for the correlation
between Total MSQ score and Total CAS score, as these both met assumptions for

parametric testing.

Significant correlation was found between task importance and Task Technicality, and
Task Importance and User-centricity, with p <.01 for both. This demonstrates that
participants rated their tasks as more important if they were also rated as more technical,
and/or more user-centric. Task Importance was also found to have significant positive
correlation with Career Aspiration (p <.05) and Career Commitment (p < .01). This
demonstrates that participants rating their tasks as more important have higher Career
Aspiration and Career Commitment. User-centricity was also found to correlate with Career
Aspiration (p < .05), which similarly shows that those reporting more user-centric tasks have
higher Career Aspiration. Job Satisfaction was found to have no significant correlations with
task assignment measures. This indicates that the types and perceived importance of tasks do

not significantly relate to Job Satisfaction.

The secondary demographic predictors of age, years of Agile experience and seniority
were not found to have significant correlation with any of the task assignment or other

outcome measures.
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Table 12
Intercorrelations of outcome measures, including secondary predictors
1 2 3 4 5 6 7 8 9
Dependent variable
1. Importance 1
2. Technicality 50** 1
3. User Centricity 32** 0.10 1.00
4. Total MSQ Score 0.03 0.01 0.08 1.00
5. Total CAS Score .18* 0.07 21* 0.152 1.00
6. Total CCS Score 24%* 0.14 0.04 27 b0**  1.00
Secondary predictors
7. Age 0.04 0.16 0.04 0.03 0.15 0.02 1.00
8. Years’ Agile exp. 0.06 0.11 0.01 0.04 0.03 0.01 52** 1.00
9. Seniority 0.10 0.17 0.08 0.01 0.01 0.10 A49*%*  56**  1.00

* p<.05**p<.01
@ Pearson’s r (all other values are Spearman’s rho)

Post-hoc tests

Post-hoc testing was carried out for each dependent variable with significant

association to a task assignment variable, to control for the effect of task assignment. As no

significant associations were found with the secondary predictor variables of age, years of

Agile experience of seniority, no further post-hoc testing was undertaken with these

variables. Job satisfaction was found to have no significant association to any other

dependent variable, so no further post-hoc testing was undertaken for MSQ Score.

To control for the effects of Task importance and task User centricity on Career

Aspiration, a 2x2 (Gender x Race) factorial ANCOVA for Total CAS score was conducted,

using importance and User-centricity as covariates. The ANCOVA showed the significant

main effect for race found with the 2x2 (Gender x Race) factorial ANOVA to remain,
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F(118)=4.35, p<.05. No significant main effect for Gender nor the interaction of Gender and

Race was found.

To control for the effect of Task importance on Career Commitment, a 2x2 (Gender x
Race) factorial ANCOVA for Total CCS score was conducted, using Task Importance as the
covariate. Task importance was found to have a significant main effect on Total CCS Score,
F(1, 119)=5.98, p<.05. However, the 2x2 (Race x Gender) ANOVA finding remained,
showing no significant main effects or interaction for Race and Gender, with p >.3 for all

results.

Results Summary

Key findings are lower reported Task Technicality for women than men, but no
differences on any assignment of tasks measure by race. Both women and BAME
participants report higher Career Aspirations than white men, particularly on the Educational
Aspiration sub-scale for women, and on overall Career Aspirations for racial minorities.
There were no differences found by gender for Job Satisfaction or Career Commitment, nor
by race for Career Commitment. However, BAME participants reported lower Job

Satisfaction than their white counterparts.
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Chapter 5: Discussion

This study set out to examine by race and gender, the Job Satisfaction, Career
Aspirations and Career Commitment of Agile development team members, and assess any
relationship with how, and which, tasks are assigned. By identification of differences in
assignment of tasks associated with the aforementioned measures, it was hoped to highlight
any contribution of assignment of tasks to the low rates of progression and retention of these
underrepresented groups in the technology industry (BCS, 2020; Glass et al., 2013; Hunt,
2016). An online, self-report survey was conducted, and results assessed for differences by
gender, race, and their interaction, across all measures. Correlation of assignment of tasks to
these career attitudes of Job Satisfaction, Career Aspiration, and Career Commitment was

assessed.

The results demonstrate partial support of the hypotheses, showing gender and race
differences in some, but not all, of the measures. Due to significant difference in job
satisfaction between people with Agile and Authority-assigned tasks, but small numbers
reporting Authority assignment, only the Agile group were included for analysis. Results in
the measures of Job Satisfaction, Career Aspirations and Career Commitment highlight that
these underrepresented groups do not share the same experiences as each other. Specifically,
women and racial minorities report distinct attitudes to their careers. In terms of assignment
of tasks, no racial differences were observed, but women reported lower technicality of tasks

than men. These findings are discussed with reference to prior research findings.

Gender and Racial Differences in Career Attitudes

While similar psychological mechanisms may underpin stereotyping, bias (Fiske,
2018; Heilman, 2012; Sue, 2010) and the motivational factors (Chow et al., 2012; Wang &

Degol, 2013) that hinder career progression and retention of women and racial minorities
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(Byars-Winston & Rogers, 2019; Egan & Bendick, 2018; Zhang et al., 2009; Singh et al.,
2013), the present research serves to reinforce that this does not result in identical experience
across minority or marginalised groups (Hersh & Xiao, 2016). Findings for women and
racial minorities in the measures of Job Satisfaction, Career Aspirations, and Career
Commitment were distinctly different. Specifically, women reported lower Task Technicality
than men, but no differences in Job Satisfaction or Career Commitment. Conversely, racial
minorities reported no differences in assignment of task measures to White participants but
had significantly lower Job Satisfaction. Career Aspirations of racial minorities were found
to be higher than for White participants. Showing some degree of similarity to racial

minorities in this regard, women were found to have higher Educational Aspiration than men.

This further reinforces guidance that racial minorities should not be treated as a single
group (Dhunna, 2020), rather several groups with differing social status, expectations, and
affected by differing stereotypes (Fiske et al., 2018). Furthermore, there is large variation in
stereotype alignment of these ethnic groups with technology stereotypes, such as highly
technically accomplished Asians but who are unsuited for leadership positions, or Black
people assumed to have little tech experience (Linshi, 2014; Knorr, 2020). Unfortunately,
and despite recruitment efforts, paucity of non-white participants for the present research

(N=24) necessitated analysis of the BAME samples as a single, heterogeneous group.

Contrary to Hi, no evidence was found for differences in job satisfaction by gender.
Difference had been hypothesised due to the male-dominated nature of technology careers,
and higher exit rate of women from the profession (Glass et al., 2013), which has been shown
to be negatively related to job satisfaction (Riffle et al., 2013). Although unexpected, this
finding is, however, consistent with findings of Ghazzawi (2010) regarding gender role in job

satisfaction of IT professionals, who found no gender differences. In professional roles more
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generally, women have been found to report higher job satisfaction than men, even despite
objectively worse conditions (Hersch & Xiao, 2016). While compelling, this finding cannot
explain the higher exit rate of women from technology careers. A route for further
investigation is to examine if gender may moderate the relationship between job satisfaction

and turnover (Abubakar & Kura, 2015).

Unlike for gender, a significant racial difference was observed in job satisfaction,
supporting Hz. Racial minorities reported significantly lower job satisfaction than white
participants. Although the subject of less research, this result is consistent with findings of
Hersch and Xiao (2016), who further found this satisfaction gap could not be explained by
task characteristics, job match or immigrant status. This lower job satisfaction may explain

the higher exit rates of racial minorities (Hersch & Xaio, 2016).

No evidence was found that either women or racial minorities have lower career
aspirations or career commitment than men or white participants. On the contrary, for career
aspiration a significant main effect for race was observed, with racial minorities reporting
higher overall career aspiration. Women reported the same level of overall career aspirations
as men. Furthermore, the subscales of Career Aspiration (Achievement, Educational and
leadership) reveal a more nuanced picture of aspirations for both groups. The higher overall
career aspirations of racial minorities were reflected in both the Leadership Aspiration
subscale, which approached significance at p=.05, and the Educational Aspiration sub-scale
(p<.05), but not the Achievement sub-scale. Educational Aspiration showed significant
differences by both race and gender, with white men having the lowest, and BAME women
having the highest educational aspiration. When considering this finding from the
perspective of lower progression of women and racial minorities (BCS, 2020; McKinsey &

LeanIn, 2019), this direction of difference is unexpected.
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However, there is consistency with findings that women/racial minorities with strong
STEM identity show strengthened STEM career aspirations (Byars-Winston & Rogers 2019;
Kiefer & Sekaquaptewa, 2007), which, given their chosen profession, may describe this
population. While gender/racial identity may decrease STEM career aspirations amongst
female and non-white students (Zhang, Schmader, & Forbes, 2009), no evidence was found
by the present research that aspirations of racial minorities and women already working in
technology careers may be impeded (Sue, 2010; Zhang et al., 2009). Career aspiration
findings also partially reflect patterns of intersectionality between race and gender found by
Riegel-Crumb et al. (2011), although only evident in educational aspiration in the present

research.

Alongside findings by Abhouzahr et al. (2017) and Gino, Wilmuth and Brooks
(2015), the present research casts aspersion on the popular explanation for the gender
progression gap as arising from lower career aspirations of women. It also challenges the
common stereotypical alignment of men with greatest ambition (Eagly & Sczesney, 2009).
While lower ambition is not commonly attributed to racial minorities, research finds their
progression rate to be below that of white people (CIPD, 2017). These findings lead to the
question of why these lower progression rates are observed for women and racial minorities

in technology careers, despite evident career aspirations.

The finding of higher educational aspiration perhaps provides empirical evidence
supporting claims of women and racial minorities that they must work twice as hard as their
peers to gain recognition (Brown et al 2015), and must continuously prove their skills and
value (Armstrong et al, 2018). Perhaps their ambition is a necessity to remain at a level, but
insufficient alone to drive them to higher career levels. Both racial minorities and women

perceive workplace culture as cause of additional barriers that they face (Armstrong et al.,
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2018; CIPD, 2017). Furthermore, the CIPD (2017) proposes that these barriers to BAME
employee career progression must be addressed to enable people from racial minorities to
reach top level roles. It may be assumed that frustrated ambitions could result in lowered job
satisfaction. While Job Satisfaction findings give no indication of greater frustration in
women than their male peers, the same is not true for racial minorities, who, in the current
study, reported both higher career aspiration alongside lower job satisfaction than their white

peers.

Furthermore, it is possible the Educational Aspiration pursued by women and racial
minorities is not equally valued by their organisations as an effective professional
development activity. Supporting this possibility is the finding that female and BAME IT
specialists appear to be more highly qualified than their male/white counterparts (BCS,
2020). This echoes Glass et al.’s (2013) assertion that, in women, training and higher job
satisfaction fails promote their retention in STEM careers. Yet, Glass et al. (2013) also found
that family commitments cannot adequately account for their loss, as the exit rate exceeds
that found in other professions. Together these findings imply there are factors beyond this
research that contribute to the progression and retention gap of women and racial minorities
in technology careers. The multi-modal distributions of job satisfaction and career
commitment similarly imply influence of antecedents beyond the scope of the present
research (Christian, Garza, & Slaughter, 2011). Explanation for progression and retention
gaps may be found not solely in career attitudes, rather in features of the work environment

and/or culture (Gray & James, 2007).

Moreover, no differences were observed by gender or race in career commitment.
Again, this is unexpected in light of higher career exits of women and racial minorities

(Cohen, 1993), but mirrors prior research findings what women and racial minorities have the
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same, or higher, career commitment as men and white people (Chung, 2002; Singh, Finn, &

Goulet, 2004).

Assignment of Tasks and Links to Career Attitudes

This section examines findings regarding the relationship between assignment of tasks

and the ‘career attitudes’ of Job Satisfaction, Career Aspiration and Career Commitment.

There was no evidence supporting racial differences in any of the measures of
assignment of tasks (technicality, user-centricity, and importance). This appears little
explored in current literature. However, as expected, men reported greater technicality of
tasks than women (Armstrong et al., 2018; Fowler & Su, 2018; Fraidin & Hollingshead,
2005). Unexpectedly, women did not report greater user-centric task assignment. This is
contrary to findings that women tend to take more communally oriented roles (Fuesting and
Diekman 2017). As work is self-selected in a team process, women themselves contribute to
this dynamic (Fowler & Su, 2018; Fraidin & Hollingshead, 2005). However, no difference in
perceived task importance was observed by gender, implying women do not perceive
differences in importance of their tasks, even though they are self-rated as less technical.
Positive association was found overall between technicality and importance of tasks, which
may imply that overall, people in technology teams do perceive the more technical tasks to be
more important. But one must take into consideration that the assessment that others may
make of women’s tasks is not measured in the present research. If those making performance
assessment perceive women’s work as lesser status or importance, this may present greater
challenge to women’s career progression (Fraidin & Hollingshead, 2005; Riffle et al., 2013).
This is of particular concern in a self-organising Agile team, as a supervisor may make

individual performance assessments based upon team performance, where individual
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contribution is ambiguous and therefore stereotype activation more likely in the evaluation of

competence (Castilla, 2015; Fiske et al., 2016; Heilman, 2012).

This research set out to seek any evidence of difference in task assignment that may
explain lower progression and retention of women and racial minorities. There is no
evidence in the above findings that women perceive micro-inequities (Sue, 2010) in task
assignment, as they are equally satisfied as men and perceive their work equally as important.
Similarly, these findings suggests no task-value mismatch (Wang & Degol, 2013), nor poorer
outcome expectations that may negatively impact women’s career attitudes and retention
(Moss-Racusin et al., 2018; Singh et al., 2013; Smith, Caputi, & Crittenden, 2012). The same
may not hold for racial minorities, who report lower Job Satisfaction. However, lack of
perception of inequity does not necessarily mean structural inequalities are absent from Agile
teams (Goar & Sell, 2005; Hart, 2016). Findings that across all careers, women have greater
Job Satisfaction than men (Sousa-Poza & Sousa-Poza, 2007), may indicate a gap in women’s

Job Satisfaction between technology and other careers that differs from men.

Lastly, some measures of assignment of tasks were found to have significant, positive
correlation with career aspiration and career commitment. Particularly, a positive correlation
between task importance and career commitment was found. This is supported by research of
Christian et al. (2011) who found task significance to predict job attitudes. Task importance
was also found to have positive association with career aspirations. By the nature of
correlation, directionality of association is ambiguous. It is possible that assignment of more
important tasks increases commitment and aspirations, but likewise, within a self-organising
team, individuals have scope to influence their own task assignments and so make decisions

that reflect their aspirations (Fowler & Su, 2018). It should be noted that in the present
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research, controlling for assignment of task characteristics did not change any of the career

attitude findings.

Assignment Method and Job Satisfaction

The finding of significant difference in job satisfaction by assignment method
highlights a desirable outcome promoted by self-organising, Agile Methodologies (Tripp
Riemenschneider, & Thatcher, 2016). While some teams do persist in task assignment by an
authority-figure, self-organisation is expected of a mature Agile team (Agile Alliance,
2020b). Consistent with the present research findings, other research has found autonomy
and psychological empowerment, consequences of self-organisation, to have significant
positive relationship with job satisfaction (Christian et al., 2011; Seibert et al., 2011).
Furthermore, there is evidence that this leads to greater organisational commitment and team
performance (Christian et al., 2011; Seibert et al., 2011). Organisational and career
commitment are, however, distinct constructs (Collarelli & Bishop, 1990), so in the context
of the present research, job satisfaction may predict future turnover but not necessarily career

exits (Sousa-Poza & Sousa-Poza, 2007).

Ethical Challenges

Participant recruitment via social media posed several ethical challenges. Whilst
accounts were created specifically for the “Agile Experiences Survey”, rather than using a
personal account, this and scripted adverts were at odds with ability to create an engaging
online presence to attract participants. In the contemporary, online world, it is influencers,
above faceless accounts, that gain greatest followers and interactions (Leaver, 2016).
Participant recruitment, particularly of underrepresented groups, may benefit from a more
personal approach (Ellard-Gray et al., 2015). This, however, would pose greater ethical risk

and challenge (Fileborn, 2016).
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The ability for people to write comments in response to the advert posed situations
requiring additional consideration. One misogynistic comment was removed, and a few
disparaging comments ignored. Several comments were made by Agile practitioners with
feedback about the questions, and some revealing survey questions, both types of comment
detracting from the effectiveness of the advert. The approach chosen was to reply publicly
giving thanks and acknowledge their points. While literature exists giving ethical guidance
for use of social media in participant recruitment (Fileborn, 2016), this must continue to grow

with evolving technical features and social use of these platforms.

Implications

This research highlights several implications for technology organisations. Firstly, to
foster high levels of employee job satisfaction, implementing the Agile practice of self-
organising, empowered teams may be beneficial. However, more individual attention is

warranted to women and racial minority team members.

Managers should be aware that, despite expectations based in stereotypes or
representation at more senior levels, women and people from racial minorities are likely to
have equal or even greater Career Aspirations than their white male colleagues. However,
neither group progress in their careers at the rate of white men. It is possible that expression
of ambition in women and racial minorities differ from white men, remaining unrecognised
and causing their careers to remain stagnant in more junior roles. Managers must engage
individually with team members to understand their aspirations, task-values, and
performance, and ensure these translate to developmental task assignment and education in
alignment with organisational expectations for progression. As such, it is recommended that
organisations develop a clear, structured approach to career progression that is shared with

employees to facilitate their growth (McGregor-Smith Review, 2017).
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Furthermore, team members who are in a racial minority are found to have lower Job
Satisfaction than their white colleagues, which may result in their higher turnover (Hersch &
Xiao, 2016). Interventions to improve their satisfaction may prove fruitful, for example to
reduce incidence of microaggressions (Sue, 2010) or to increase demonstration that their
work is trusted, recognised, and valued (Brown et al., 2015). However, women also remain
more likely to leave technology careers, despite apparently similar Job Satisfaction to men.
While interventions addressed towards women may be beneficial, these do little to change the
environment, and may explain why better results are not achieved in in stemming the
persistent exodus of women from IT careers (Annabi & Lebovitz, 2018; Xu & Martin, 2011).

Examination of the factors in the organisational environment is therefore also recommended.

Limitations and further research

There are several limitations of this study, most prominently the paucity of racial
minority participants, comprising only 19% of participants with Agile assignment.
Considering the heterogeneity of this group, the small number of participants is likely to
impact the results obtained. Recruitment of racial and ethnic minority participants is a well-
documented problem in psychological research (Ellard-Gray et al., 2015). Targeted
advertising via Facebook to appeal to hard-to-reach groups, proposed as an effective
approach by King et al. (2014), failed to boost the proportion much above average rates of
BAME people working in IT (17% in the U.K.; BCS, 2020). In part, this may be attributed to
limited availability of specialist groups for minorities in tech careers, which appear to serve
those most marginalised, e.g. Black and Hispanic people, above those with higher
representation such as Asian and Indian people. Social media advertising for women in tech
groups was, however, more effective gaining 36% female participants, well above the UK
average of 16% (BCS, 2020). However, closer to 50% would be desirable for statistical

analysis (Dancey & Reidy, 2017). Second, opportunity was missed to measure team-
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orientation of tasks, which would reflect findings that women in tech teams often take project
management roles (Fuesting & Diekman, 2017). Third, the design of this research cannot
infer causation. For example, it is not possible to determine the cause of lower job
satisfaction of racial minorities. Nor does its cross-sectional nature enable assessment of the

outcomes, including progression or career exit, that may result from these attitudes.

Given the time-period of this research, mention must be made of the impact of
COVID-19 and the Black Lives Matter outcry. In these uncertain times, the technology
industry has fared better than most, with fewer furloughed staff, and tech giants even
increasing profitability (Prosser, 2020). However, the events have also exposed stark
inequality, most notably violence, economic and health disparity disproportionately
impacting Black and Asian minorities in Europe and the United States (United Nations
Human Rights, 2020), but also differential gendered impacts of the pandemic (Alon et al.,
2020). Each of these complex impacts may influence career attitudes of those who

participated in the research.

Findings from this study expose several new routes for investigation. Firstly,
authority-assignment of tasks was found to significantly reduce job satisfaction, but due to
small numbers, any interaction of assignment method with gender or race could not be
determined with validity. This warrants further research. Next, further examination is
needed to examine why career aspirations of women and racial minorities do not translate to
greater career progression. Could women’s tendency towards less technical tasks hinder their
opportunities? Could there be mismatch between gendered or racial perceptions of task
importance and a cultural template for task importance in their organisations? Finally,
women appear to have equal Job Satisfaction to men but nonetheless are found to leave their

career in greater rates (Glass et al., 2013). It is possible there are considerations, for example
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family responsibilities, that change the balance of decision making for women towards
leaving a career, beyond those faced by men (Abubakar & Kura, 2015). In other words, does
gender moderate the relationship between career attitudes and career exit (Abubakar & Kura,

2015)?

Moderated multiple regression (Aguinis & Gottfredson, 2010) enables modelling of
antecedents (e.g. assignment of tasks), career attitudes, and career events (i.e. progression and
exits) by gender and race, including magnitude of relationships, not possible with the present
research design. Building upon the work of Christian et al. (2011) and Abubakar and Kura
(2015), Figure 11 displays a conceptual framework of relationships between these constructs.
Longitudinal research adopting this framework may be beneficial to further understand the

differential outcomes for women and racial minorities in the technology workplace.

Figure 11. Conceptual framework of relationships between antecedents, career attitudes and

consequences, building upon Christian et al. (2011) and Abubakar and Kura (2015).

Antecedents Attitudes Consequences
Task characteristics Career events

* Assignment method  Career progression
 Importance Career attitudes  Exit from career

* Technicality « Job satisfaction

* User-centricity « Career aspiration Y >

* Team-orientation »| + Career commitment

Individual
characteristics
* Gender

* Race

Conclusions
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This research presents insight into career attitudes and assignment of tasks by gender
and race, in the white, male-dominated technology industry in Europe and the United States.
Little prior research has been targeted at this specific population, particularly regarding race.
Of research in the organisational psychology domain, much focus is upon diversity across
STEM fields as a whole, despite wide variety of proportions and outcomes of
underrepresented groups across these fields (Cheryan et al., 2017). Technology and
engineering domains have conducted more specific research (Armstrong et al., 2018; Fowler
& Su, 2018; Fraidin & Hollinshead, 2005), but often with sparse underpinning psychological
theory. The present research brings a unique integration across fields, applying psychological

theory to practices of the technology domain.

Findings show gender and race differences in some, but not all, of the measures,
additionally indicating task assignment method as an important antecedent to Job
Satisfaction. Women and racial minorities were found to report distinct task assignment
patterns and attitudes to their careers, highlighting that membership of an underrepresented
group does not equate to identical experience across groups. Findings are partially supported
by existing literature (Byars-Winston & Rogers 2019; Ghawazzi, 2010; Hersch & Xiao,
2016; Kiefer & Sekaguaptewa, 2007; Riegel-Crumb et al., 2011), and challenge popular
explanation for low progression and retention rates that people from these underrepresented
groups are less interested, committed, or ambitious than white men (Abhouzahr et al, 2017;
Gino et al., 2015). These findings bring implications for technology organisations’ culture
(Armstrong et al., 2018; CIPD, 2017) and management of underrepresented talent (Glass et
al., 2013; Gray & James, 2007), and opens avenues for further research to examine factors
that may hinder career progression and retention of women and racial minorities working in

the technology industry.
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APPENDICES A-F omitted for brevity
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APPENDIX H: Minnesota Satisfaction Questionnaire — Short Form (Weiss & Dawis,
1977)

The follow questions give you a chance to tell how you feel about your present job, what things you

are satisfied with and what things you are not satisfied with.

Read each statement carefully. Decide how satisfied you feel about the aspect of your job described by the

statement.

Keeping the statement in mind:

. If you feel that your job gives you more than you expected, check the box by Very Satisfied

. If you feel that your job gives you what you expected, check the box by Satisfied

. If you cannot make up your mind whether or not the job gives you what you expected, check the box
by Neither Satisfied or Dissatisfied

. If you feel that your job gives you less than you expected, check the box by Dissatisfied

. If you feel that your job gives you much less than you expected, check the box by Very Dissatisfied

Remember: Keep the statement in mind when deciding how satisfied you feel about that aspect of your job.

Do this for all statements. Please answer every item.

Be frank and honest. Give a true picture of your feelings about your present job.

On my present job, this is how I feel about...

Sub-scale Item

MSQ1  Intrinsic Being able to keep busy all the time

MSQ2 Intrinsic ~ The chance to work alone on the job

MSQ3 Intrinsic  The chance to do different things from time to time

MSQ4 Intrinsic ~ The chance to be "somebody" in the community

MSQ5  Extrinsic  The way my boss handles his/her workers

MSQ6  Extrinsic  The competence of my supervisor in making decisions
MSQ7 Intrinsic Being able to do things that don't go against my conscience
MSQ8 Intrinsic ~ The way my job provides for steady employment

MSQ9 Intrinsic  The chance to do things for other people

MSQ10 Intrinsic ~ The chance to tell people what to do

MSQ11 Intrinsic ~ The chance to do something that makes use of my abilities
MSQ12 Extrinsic  The way company policies are put into practice

MSQ13 Extrinsic  The pay and the amount of work | do

MSQ14 Extrinsic  The chances for advancement on this job

MSQ15 Intrinsic The freedom to use my own judgement

MSQ16 Intrinsic ~ The chance to try my own methods of doing the job
MSQ17 The working conditions

MSQ18 The way my coworkers get along with each other

MSQ19 Extrinsic  The praise | get for doing a good job

MSQ20 Intrinsic ~ The feeling of accomplishment | get from the job
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APPENDIX I: Career Aspiration Scale (Gregor & O’Brien, 2016a)

For each question below, please select the radio button next to the response that best applies to you. If the
statement does not apply, select Not at all true of me. Please be completely honest. Your answers are entirely
confidential and will be useful only if they accurately describe you.

Not at all true of me

e  Slightly true of me

e Moderately true of me
e Quite a bit true of me

e Verytrue of me

Sub-scale Item

CAS1 Leadership I hope to become a leader in my career field

CAS3  Leadership I do not plan to devote energy to getting promoted to a leadership position in
the organization or business in which | am working*

CAS4  Achievement I want to be among the very best in my field

CAS7 Leadership Becoming a leader in my job is not at all important to me*

CAS9 Leadership When | am established in my career, | would like to manage other employees

CAS10 Educational I plan to reach the highest level of education in my field

CAS11 Leadership I want to have responsibility for the future direction of my organization or
business

CAS12  Achievement I want my work to have a lasting impact on my field

CAS14  Achievement | aspire to have my contributions at work recognized by my employer

CAS16 Educational I will pursue additional training in my occupational area of interest

CAS18 Educational I will always be knowledgeable about recent advances in my field

CAS19 Leadership Attaining leadership status in my career is not that important to me*

CAS20  Achievement Being outstanding at what | do at work is very important to me

CAS21  Educational I know I will work to remain current regarding knowledge in my field

CAS22  Leadership I hope to move up to a leadership position in my organization or business

CAS23  Educational I will attend conferences annually to advance my knowledge

CAS26  Achievement I know that | will be recognized for my accomplishments in my field

CAS27 Educational Even if not required, | would take continuing education courses to become
more knowledgeable

CAS28 Educational I would pursue an advanced education program to gain specialized knowledge
in my field

CAS29  Achievement Achieving in my career is not at all important to me*

CAS31  Achievement I plan to obtain many promotions in my organization or business

CAS30  Achievement Being one of the best in my field is not important to me*

CAS32  Educational Every year, | will prioritize involvement in continuing education to advance my
career

CAS33  Leadership I plan to rise to the top leadership position of my organization or business

Note. * Reverse scored item
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APPENDIX J: Career Commitment Scale (Colarelli & Bishop, 1990)

For each question below, please select the radio button next to the response that best applies to you. Please
be completely honest. Your answers are entirely confidential and will be useful only if they accurately describe
you.

. Strongly disagree
o Disagree
. Somewhat disagree
. Neither agree nor disagree
. Somewhat agree
° Agree
. Strongly agree
Item
CCs1 What | am doing now is helping develop competence in the career | am interested in

I am willing to put in a great deal of effort beyond that normally expected in order to be

CCSs2 successful in this career

CCs3 I talk up this career to my friends as a great career to work in

CCs4 | feel very little loyalty to this career*

CCSsh I would accept almost any type of job assignment to keep working in this career

CCs6 I find that my values and those associated with my career are very similar

CCs7 I am proud to tell others I am working in this career

CCs8 This career really inspires the very best in me in the way of job performance

CCs9 It would take very little change in my present circumstances to cause me to leave this career*
CCs10 I am extremely glad that | chose this career over others | was considering at the time

CCs11 There is not too much to be gained by sticking with this career indefinitely*
CCS12 I am thinking of choosing a new career*

CCs13 There is not enough opportunity for advancement in my career*

CCsi14 For me this is the best of all possible careers in which to work

CCs15 Deciding to work in this career was a definite mistake on my part*

CCs16 I have a good chance to use important skills and abilities of mine in this career

CCs17 My present occupational situation leads in the career direction that | want

Note. * Reverse scored item
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