Student Attitudes about Diversity:

“If the field of engineering were more diverse, what would that mean for you?”

Ashley Taylor!?, Raeven Waters!, Sreyoshi Bhaduri', Benjamin Lutz', Walter Lee!-?

'Department of Engineering Education, Virginia Tech
2Center for Enhancement of Engineering Diversity, Virginia Tech
Blacksburg, VA, USA

Abstract — 1If the field of engineering were more
diverse, what would that mean for you? The ways in which
answers to this question vary provide useful insight into
how students view efforts to advance diversity & inclusion
in engineering. In this paper, we use the Tripartite Model of
Attitude to explore students’ evaluative reactions to a
hypothetical, more diverse engineering environment. We
interviewed undergraduate (n=19) and graduate students
(n=22) at a single institution. We asked each student to
imagine a world in which the field of engineering were
more diverse and, subsequently, describe how their
personal experience might be different. Our findings
highlight a range of attitude components such as
engineering career changes at the personal and global
levels as well as changes in interpersonal interactions.
Across participants, themes suggest that majority students
articulate more functional, cognitive elements (e.g., being
exposed to more diverse ideas), while underrepresented
students more often discuss affective elements (e.g., feeling
more comfortable). Our results advance understanding of
students’ attitudes about diversity and enable us to
provide practitioners with suggestions for discussing this
topic with engineering students. This work is part of a
larger effort to better integrate diversity into engineering
education and is directly geared towards educators and
researchers interested in inclusion and diversity.
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I. INTRODUCTION

Broadening the participation of women and racial
minorities (e.g., African Americans, Hispanics, and Native
Americans) is a key strategy for expanding and strengthening
the national engineering workforce [1]. In 1980, the United
States Congress passed the Science and Technology Equal
Opportunity Act, which officially deemed the diversification
of engineering a national priority [1], [2, Sec. 32(b), Part B of
P.L. 96-516]. The federal government called for increased
efforts to promote equal representation of women and men of
all racial, ethnic, and economic backgrounds [1]. Other
organizations such as the American Society for Engineering
Education (ASEE) and the National Academic of Engineering
(NAE) have echoed these calls [3]-[5]. However, over three
decades later, minimal progress has been realized [1], [S]{7].
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In light of this persistent challenge, the engineering
education community has responded with numerous practice-
based initiatives. Recent efforts include the Summer
Engineering Experience for Kids (SEEK) program sponsored
by the National Society of Black Engineering [8]; Hypatia &
Galileo living-learning communities at Virginia Tech [9]; the
Engineering Allies program at Ohio State University [10]; and
the Dissertation Institute recently funded by the National
Science Foundation [11].

The engineering education community has also explored
diversity & inclusion through educational research. For
example, the development and offering of the aforementioned
Dissertation Institute is intentionally paired with a research
project grounded in the expectancy-value theory of
motivation. Research grounded in such theories offers critical
insight for designing effective interventions because all
current perspectives on learning assert that learning requires
active participation of students [12], making student
motivation and engagement an integral component for
effectiveness of diversity efforts. By incorporating research on
learning and motivation theory with practice-based efforts,
initiatives such as the Dissertation Institute enable practice and
research to work in parallel towards a shared goal. Such
efforts are closely aligned with recommendations from the
research-to-practice cycle [13].

While numerous researchers have explored the
experiences of underrepresented students [14]-[16], less
scholarship has focused on how to effectively engage students
in diversity & inclusion efforts. We aim to make a
contribution in this area. More specifically, the purpose of this
paper is to explore the different ways in which students
describe the impact of an increase of diversity in engineering
on their experiences. To realize this purpose, this study will
explore the following question: What are the different
attitudes engineering students express regarding changes in
the diversity of engineering fields? By answering this
question, we will inform current and future efforts to engage
students in the advancement of diversity and inclusion in
engineering.

II. THE IMPACT OF DIVERSITY ON ENGINEERING EXPERIENCES

An overarching goal of diversity efforts in engineering is
to improve representation of traditionally underrepesented
groups. The National Science Foundation (NSF) defines



underrepresented groups as Alaska Natives, Native Americans,
Black or African Americans, Hispanics, Native Hawaiians, and
Persons with Disabilities [17]. In engineering, women are also
considered underrepresented [1]. According to ASEE [6] less
than twently percent of the 106,658 bachelor degrees in an
engineering discipline awarded in the United States for
engineering in 2014 were conferred to women. In terms of
racial/ethnic diversity, less than 4% percent were awarded to
African Americans and less than 10% to Hispanic Americans.
Unsurprisingly, undergraduate engineering classrooms are
comprised predominantly of individuals who, as Foor, Walden
& Trytten [14] describe, are the historical, mythical norm of
engineering: high-achieving, white males.

Though historical efforts have primarily focused on gender
[18]-[20], race [21], [22], and ethnicity [23], additional
dimensions of identity—as well as intersections of identity
dimensions—may impact experiences in engineering [24]. For
example, research has explored the experiences of students and
faculty who identify as female and a particular racial minority
[24]1-[27]. Other studies have examined the experiences of
first-generation and low-income students [28] or those with a
veteran status [29], [30]. Lastly, recent efforts have examined
the experiences of people who identify as lesbian, gay,
bisexual, transgender, queer, or questioning [31], [32] as well
as current representations of students with disability [33].

Though the argument for diversity is usually centered
around developing creativity, teamwork, innovation, and
problem solving [e.g.,1], previous research suggests that an
increase in diversity will also impact the student experience.
For example, researchers have investigated the
interdependency of the climates that student perceive and
compositional diversity. Foor, Walden, and Trytten describe
the experience of a student who is a “female, multi-minority,
and from a socio-economicially diadvantaged background”
and explore her feelings as an outsider in an environment that
is predominantly white and male [14]. Similarly, Brown,
Morning, and Watkins [21] studied perceptions of campus
climate and found that African American undergraduate
engineering students had more favorable perceptions when
enrolled at a Historically Black Colleges or University
(HBCU). As we strive to broaden participation, it is important
to recognize the different conceptions students likely have
about what improving diversity will mean for them personally.
Given the impact of diversity on engineering demonstrated
through these studies and others, it is critical that researchers
explore the ways in which students’ identities and interactions
might be affected given such an increase.

Literature also suggests that students might hold negative
or neutral appraisals about an increase in diversity—
particularly in such an object-oriented, white male-dominated
field such as engineering. In support of this idea, Burack and
Franks [34] explain how some people assume diversity to be
anti-individualistist, perceiving it to respect membership to a
certain group over an individual’s achievement or
individuality. Thus, as we work to drive positive change and
increase diversity in engineering, it is important to understand
how all students form and hold their various beliefs about it.

III. CONCEPTUAL FRAMEWORK: TRIPARTITE MODEL OF
ATTITUDE

To designate and delineate important constructs for this
study [35], we chose the Tripartite Model of Attitude [36] as a
conceptual framework. First posited by Spooncer in 1992, the
Tripartite Model suggests that attitudes are comprised of three
components: (1) feelings, (2) beliefs, and (3) behaviors. From
a theoretical perspective, the Tripartite Model of Attitude
(Figure 1) is useful for examining attitudes about diversity
because a person’s attitude actively and dynamically impacts
their behavior [36]. Students’ attitudes about a topic are
believed to directly predict and influence their behavioral
responses to the topic [36]; therefore, if we want to engage
students in diversity and inclusion efforts, we must understand
the attitudes they hold about the topic. The Tripartite Model of
Attitude provides a salient framework for increasing such
understanding.

As defined in Figure 1, the feelings component of attitude
pertains to emotion and is represented in this model as verbal
statements of feeling [36], [37]. The beliefs component is
related to cognitive response and is typically represented by
verbal statements of belief [36], [37]. The final component of
attitude in the Tripartite Model is behavior, which is related to
overt actions and typically represented through verbal
statements about intended behavior [36], [37]. The theoretical
definitions of the components of attitude, according to the
Tripartite Model, served as an analytic lens for this study.

Emotion Fee"ngs Beliefs Cognitive
Verbal sratgmenfs Response
of feeling ATTITUDE Verbal statements
of belief
Behaviors
Overt actions
Verbal statements about
intended behavior
Fig. 1. Tripartite Model of Attitude. Modified from [36].

IV. METHODS

This data was collected as part of a larger study on
students’ conceptions and attitudes about diversity in
engineering. Though data from the larger project was
collected via quantitative surveys and qualitative interviews,
the current study will focus on the semi-structured interviews.
Methodological decisions were grounded in a pragmatic
worldview [38] with the intention of enlightening
understanding of students’ attitudes about diversity in
engineering to inform diversity and inclusion efforts.

As noted, the purpose of this research was to explore
students’ reactions to a hypothetical increase in diversity
within the field of engineering. To address this purpose, we
interviewed graduate and undergraduate students. During each



interview, students speculated on the personal impact of an
increase in diversity in engineering fields. We analyzed their
responses using a hybrid coding scheme of deductive, in vivo,
and descriptive coding. Student answers were grouped based
on their feelings, beliefs, and behaviors. Our methods are
further discussed in the following sections.

A. Context and Participants

The research site was a large, predominantly white
research institution. Participants were recruited via a survey
distributed to undergraduate students in a living-learning
community (LLC) and graduate students across the college of
engineering. The data here represents a purposive sample
because diversity-related initiatives were ongoing in both the
LLC and the graduate school at the current institution.
Participant demographics for this study are shown in Table 1.

Table 1: Summary of participant demographics.

Race/Ethnicity Male | Female
American Indian or Alaskan Native 0 1
Hispanic or Latino 3 0
Asian 3 5
Black or African American 0 2
White 11 12
Two or more 2 2
Total 19 22

B. Data Collection

We collected data using semi-structured interviews. While
the entire interview broadly explored students’ perceptions
and motivational beliefs, the present study focuses on the
answer to the question “If engineering were more diverse,
what would that mean for you personally?” Table 2
summarizes the interview question and follow-up probes. In
total, 19 undergraduates and 22 graduate students participated
in interviews. All participants were provided a $20 Amazon
card. Interviews lasted between 30-75 minutes, were
transcribed by a professional transcription service, and all
identifying information was removed prior to analysis. All
research protocols were approved by the Institutional Review
Board (#16-130).

In the interest of transparency, a final note about the data
collection process concerns the diversity of the research team.
Six different researchers conducted interviews and, though no
attempts were made to match the race or gender of the
researchers and participants, it is difficult to speculate on the
effect this had. However, because diversity-related topics are
sometimes sensitive, efforts were taken in protocol
development to avoid language that might stigmatize
participants and thus prevent them being honest.

Table 2: Relevant subset of interview protocol

Question Probes and Follow-up
What would diversity in engineering
look like to you?
If the field of

What would it mean for engineering
to be more diverse?

How would diversity in engineering
impact you?

What would diversity in engineering
mean for you as a person?

engineering were
more diverse, what

would that mean
for you personally?

C. Data Analysis

Prior to analysis, audio recordings of each interview were
transcribed verbatim. In an effort to minimize researcher bias,
data was reviewed blind during this analysis; that is, data was
first analyzed without correlating participants’ demographic
information to their responses. As shown in Figure 2, a hybrid
coding scheme composed of elemental coding methods [39]
was used for data analysis, with the Tripartite Model [36]
serving as a lens for data analysis.

First Pass of Coding: Second Pass of Coding:

Feelings  Beliefs Behavior Feelings Beliefs  Behavior

( Y ) | J\ Y J
Deductive Coding
(Miles et.al, 2014a)

InVivo Coding Descriptive Coding
(Saldana, 2016) (Miles et al, 2014)

Fig. 2. Hybrid coding scheme used for data analysis. Circles represent the

three constructs of the Tripartite Model [36], which served as a lens for this
analysis.

The initial coding pass was conducted by the lead author
using hard-copy printouts of interview data, following the
recommendations of Saldana [39] who suggests that
“manipulating data on paper and writing codes in pencil...
gives you more control over and ownership of the work.”
Because interviews were conducted with a relatively small
sample (n=41) and focused only on responses to a single
question, an initial coding pass on hard-copy printouts was
feasible. Initial passes of coding used deductive coding [35],
where a provisional list of codes was developed using the
feelings, beliefs, and behaviors constructs of the Tripartite
Model of Attitude [36]. Initially, code definitions were
developed using Jain’s [36] definitions for constructs of
feelings, beliefs, and behaviors in the Tripartite Model of
Attitude.  However, further  analysis  necessitated
operationalization of definitions according to participants’
words, or verbal articulation; this methodology is similar to
that used by Matusovich, Streveler, and Miller [40].

To obtain a more detailed inventory of prevalent codes in
each of the three constructs, the lead author used a hybrid of
elemental coding methods during a second coding pass [39].



Attitudinal constructs of beliefs and behaviors were analyzed
using descriptive coding [35], whereas the construct of
feelings was analyzed using in vivo coding [35]. Importantly,
descriptive coding was not chosen as the default coding
method as this method alone was not sufficient to gain key
insights into the deep meaning of participants’ responses. To
compensate for the limitation of this method, in vivo coding
was used in combination with descriptive coding. In vivo
coding provided a salient method to capture the authentic
language of the participants and respect their voices [39],
which was particularly important for the attitudinal construct
of feelings, which can be deeply personal in nature.

After the lead author completed initial and secondary
coding passes, a second researcher used the preliminary
codebook on a subset of the data to verify codes and establish
inter-coder reliability. Discrepancies were discussed until
mutual agreement was reached. Following codebook
recommendations of Saldana [41], the final codebook is
provided in Tables 3a-c.

Table 3a: Codebook for Beliefs Construct

Code Operational Definition
No change Belief that a more diverse engineering
field would not change anything
Belief that a more diverse engineering
Global change | field would result in global changes to the
to the field of | field of engineering (i.e. career pathways,
engineering pay gaps, overall improvement in the
field, etc.)
Changes to Belief that a more diverse engineering
one’s personal | field would result in changes to one’s
engineering personal engineering career
career (opportunities, experiences, etc.)

Belief that a more diverse engineering
field would result in less emphasis on
diversity in engineering

Less emphasis
on diversity

Table 3b: Codebook for Behaviors Construct

Code Operational Definition
Interact Different (diverse) interactions will result
differently from diversity in engineering
Communicate | Different communication will result from
differently diversity in engineering
Learn Different learning will result from
differently increased diversity in engineering
Solve Different problem solving will result from
problems increased diversity in engineering
differently (improve, quicken, become more robust,

etc.)

Table 3c: Codebook for Feelings Construct

Code Operational Definition
Current Participant expresses a current emotion(s)
emotion about diversity (or lack thereof) in
engineering
Projected Participant expresses a projected emotion
emotion about how diversity in engineering would
make them feel

To reduce researcher bias, no identifying information was
connected to student responses during first or second passes of
coding. After coding was completed, participants’
demographic information was matched with coding analysis to
allow the researchers to examine how attitudinal components
varied across race/ethnicity, gender, and academic level.

D. Limitations

We acknowledge that demographics of our sample are not
representative of the university from which participants were
recruited. An important limitation of this study is the self-
selection bias of our sample, as participants indicated interest
in being interviewed about their conceptions of diversity.
While the following results may not be transferable to every
setting, they offer critical insights into students’ attitudes
about diversity in engineering and may be used to enlighten
future efforts in engineering diversity education.

V. RESULTS

The following sections identify emergent themes within
each attitudinal component of the Tripartite Model. For each
attitude component, we provide a table of codes paired with
representative quotations, followed by a narrative summary of
emergent themes in each construct. We conclude this section
with a comparison of themes across academic status,
race/ethnicity, and gender.

A. Beliefs

Students’ responses for the attitudinal component of
beliefs reflected a broad spectrum of beliefs about what
diversity in engineering would personally mean for them,
ranging from “I don’t think it would change a whole lot...” to
ideas about how diversity might significant impact the global
field of engineering. Students’ beliefs about how an increase
in diversity in engineering were divided into four distinct
categories: 1) no change, 2) global changes to the field of
engineering, 3) changes to one’s personal engineering career,
and 4) less emphasis on diversity in engineering. Table 4
provides a representative quotation for each code.



Table 4: Codes for Beliefs Construct of Tripartite Model

Code Representative Quotation

No change | I don’t know that it would change things. 1
think it would mean I'm working with a
whole bunch of different of different people. I
don’t know that it would change much for

me, personally.

Global
changes to
the field of
engineering

Well I would hope the pay gap would
decrease a little bit. I think it would just be
easier for people of more diverse
backgrounds to get jobs, to hold those jobs,
be respected in those jobs, get higher
positions in those jobs. [ wouldn't say it'd be
a perfect world necessarily but I think it
would be a lot more equal across the board
definitely.

Changes to
one’s
personal
engineering
career

1 would get less benefits for being qualified
as diverse. I'm not even joking. I feel, yeah,
that’s why sometimes because I feel almost
I'’ve definitely gained a lot of the positive
things within engineering because wow,
she’s a female, and she’s ethnic, and she’s in
engineering. If the field were to become
‘Diverse’ in terms of ethnicity, race, gender,
sex, then I would lost those perks, which I'm
fine with.

Less 1t would probably mean for me if it were
emphasis more diverse, for me maybe it would mean
on that I don’t think about it so much, because
diversity the only reason that we talk about diversity
in engineering is because we are not diverse.
If we were diverse, this wouldn’t be a
problem, we wouldn’t be talking about it, but
we 're not diverse, so we have to talk about it.
If we got to a point where we didn’t have to
talk about this anymore, or if we had to talk
about it less that would be great, that would
be a sign to me that we’re going in the right

direction.

Many students posited that diversity might result in more
equitable access to engineering careers for persons of diverse
backgrounds. One student wagered that diversity in
engineering would mean that “more people would have
opportunities they deserve”, while other students reflected on
specific, global changes to the engineering field such as
decreased pay gaps between men and women and broadened
career pathways. Other students posited that a more diverse
engineering field might strengthen the relationship between
society and the engineering profession. One student reflected:

“They don’t really know [engineers] impact society in so
many ways. Construction, medicine, computers. If we
include people from different backgrounds, different
economical levels, different countries, then they’re going

to start outreaching [...] then more people would
appreciate what we do for society.”

In contrast to global statements of beliefs, several students
responded with personal cognitive statements, taking
ownership of their beliefs about how a more diverse
engineering field might change their own career. One example
of a positively-framed belief was given by a majority student,
who articulated a belief that a more diverse engineering field
would provide him with “more opportunities”. Another
student articulated her belief that diversity in engineering
would help her resolve the motives for her hire by engineering
companies. She said:

“For me, very personally, I never wonder if I got a job
because I was female [...] There’s things where I think my
resume would get me in on my own merit but it makes you
wonder in a field where there’s such disparities, did they
pick me because higher management told them that they
finally need to hire a female?”

However, others students’ articulated beliefs that a more
diverse engineering field would negatively impact their
careers. Notably, several students from populations that have
been historically underrepresented in engineering articulated
worry that increased diversity in engineering would diminish
their own present career opportunities. With candor, one
student reflected:

“...that would probably hurt me, getting a job wise [...] at
least my family is under the impression that it was easier
for me to get into the engineering program because they
want girls because how low the numbers are. It would
probably hurt me in like the ability to get things or special
treatment. I think generally it would make the world
better so I’'m okay with that.”

In this quote, the student wrestles with the notion that an
aspect of her identity- being a woman- may have positively
impacted the opportunities available to her. She articulates a
belief that an increase in diversity in engineering might make
it more difficult for her to access opportunities in engineering.
This belief, similar to those reflected by other students,
demonstrates that some students may hold negative appraisals
of the impact of an increase of diversity in engineering.

B. Behaviors

Themes within the construct of behaviors tended to center
on usefulness; in other words, students’ mostly reflected on
various future behaviors that would be more productive if the
field of engineering were more diverse. Students posited that
four main behaviors would be impacted by an increase in
diversity: 1) interaction, 2) communication, 3) learning, and 4)
solving problems. A list of codes and representative
quotations within the behaviors construct is shown in Table 5.



Table 5: Codes for Behaviors Construct of Tripartite Model

Code Representative Quotation

Interact
differently

The main thing would just be interacting
with different people. For undergrad
level, if it was more diverse, nine out of
the ten groups in the class wouldn’t be
all white males. There would actually be
people from other, different races and
different backgrounds, different
ethnicities. For me, it would be
interacting with people who aren’t like
me.

Communicate
differently

1 guess it would still come down to
ensuring that I'm able to understand,
communicate with the other people that
I’'m working with... it would probably
change how I communicate to some
extent.

Learn differently | I value learning about things from
around the world so I believe it would be
a better opportunity to learn more, at
least for me on a personal level, more of

what’s going on.

Solve problems
differently

Then, if it was completely diverse field, 1
feel like problems would get solved a lot
quicker... I feel like it everybody
understood the engineering problems of
the world, from all viewpoints, then
those problems would be addressed
quicker, in my opinion.

Several students made explicit connections between the
future behaviors of interacting with diverse people and solving
problems differently. For instance, one student noted that if
the field of engineering were more diverse, they would
“interact with people from different backgrounds” which
would lead to “different ideas or wild ideas of how to solve
problems.” Another student said:

“l guess it means I get to hang out more with different
people. I don’t think the... How do I say this? It’s maybe
not the science of engineering would change that much
itself, but I think when you have a lot of different eyes...
by eyes, I don’t just mean people. I mean with different
backgrounds and stuff, looking at the same problem. As a
group, we all grow more. I think for me, what it would
mean is engineering as a field would get stronger. Who
doesn’t want their science to get stronger? Yeah.”

Other students made distinctions between interacting
differently and learning differently. These students wagered
that a more diverse engineering field would lead to solving
problems in a more robust way because of more robust
learning. One student remarked:

“For me, it would definitely be learning new things. Like
learning ideas, how other people think, how people from

different countries, what they are doing to solve different
problems. That’s the most important thing at least from
the aspect of engineering. Diversity, for me, in
engineering would be that getting ideas and data and all
the stuffs, research from around the globe.”

While most students’ reflections on the impact of a more
diverse engineering field were positive, several students’
articulated honest reflections on future behaviors that would
be much more challenging if such a change were to occur.
Several students noted that increased diversity in engineering
would make their day-to-day communication much more
difficult. In a candid interview response, one student said:

“I think it would be a lot harder because I would have to
figure out a way to talk to somebody who didn’t have
water growing up and never knew were their next food
was going to be...”

In contrast, several students articulated deep-rooted interest in
communicating with persons from different backgrounds. One
student remarked:

“I think for me, I would just enjoy it. I love talking to
people who are not like me [...] Because I love... when
I’m talking to people from different cultural backgrounds
or whether they grew up in the North versus the South,
because if you talk to New Englander versus Southerner,
it’s very different. If you talk to somebody who has a PhD
and has been classically educated in their field versus
somebody who has a GED and is not educated. People
who are from- I don’t know if I’ve already said different
religions, I'm sure I did. I just like talking about different
things to different people, and I think it furthers your
understanding of how you see the world. So I think I
would just enjoy it.”

This student articulated that her communication (i.e. behavior)
would change in a positive manner as a result of increased
diversity in engineering. Other students articulated positive
changes to behaviors of problem solving, learning, and
interacting as a result of increased diversity in engineering.

C. Feelings

For the construct of feelings, students’ responses were
divided into two distinct categories: 1) current emotions,
which included emotions about the present diversity in
engineering, and 2) projected emotions, which included
emotions about a futuristic increase in diversity in
engineering. Responses in the category of current emotions
typically reflected an overarching feeling of lack of
belongingness to the field of engineering. Similarly, students’
who projected how a more diverse engineering field would
make them feel tended to discuss affective ideas related to
belongingness, such as “I would feel like I belong.”
Representative quotations from each category are displayed in
Table 6.



Table 6: Codes for Feelings Construct of Tripartite Model

Code Representative Quotation

Current | there’s times where I know I go into situations,

emotion | and it’s awkward, because I'm the only
woman, and people treat me differently
because of that.

Projected | I think I would feel better just in general, with I

emotion | feel included, 1 feel like I belong, and I think
that’s important. I think my motivation would
be higher, yeah.

Some students talked openly about a lack of diversity in
engineering contributing to impostor syndrome, or a feeling of
“intellectual phoniness” [42]. One student openly reflected on
the impact of a more diverse engineering field by saying:

“I’d probably feel more comfortable. Coming in, you
probably wouldn’t have a great level of impostor
syndrome. Should I be here? Am I smart enough, type of
thing. I think it would allow me to succeed faster and
better because I wouldn’t be thinking self-doubting
thoughts. Yeah, I think it’s like a confidence boost in
general.”

This student asserted that if the field of engineering were more
diverse, they would feel more confident in their ability to
succeed in engineering. Other students explicitly noted that a
more diverse engineering field would increase their feelings of
belongingness to the engineering community. One student
noted that they wished they could see another “black female”
in engineering so that they did not feel “excluded from the
group”. Students’ affective statements largely centered around
increased level of comfort, belonging, or satisfaction if the
field of engineering were more diverse.

D. Prevalence of Attitudinal Components

Across all student responses, we analyzed prevalence of
attitudinal components of the Tripartite Model, where
prevalence refers to the number of individual students who
articulated the component in their interview responses. The
construct of beliefs (articulated by 23/41 participants) was
equally prevalent for each demographic group, regardless of
race, gender, or academic status. Behaviors (articulated by
17/41 participants) were the second most commonly
articulated attitudinal component, followed by feelings
(articulated by 14/41 participants). Importantly, most students
articulated more than one construct of attitude when reflecting
on the interview question.

E. Comparison of Results Across Demographics

In addition to focusing on themes in responses across all
demographics, we examined the ways in which responses
varied according to academic status, gender, and
race/ethnicity. To compare responses by academic status, we
segregated responses by undergraduate and graduate student
status. As shown in Figure 3, beliefs tended to be consistently
prevalent for both undergraduate (10/19 participant) and

graduate students (13/22). In this sample, graduate students
tended to talk about intended behaviors (10/22) slightly more
than undergraduate students (7/19). Additionally, graduate
students (9/22) were much more likely than undergraduate
students (5/19) to talk about a feelings component of attitude.

As shown in Figure 3, beliefs were nearly equally
prevalent in the attitudes of men (10/19 participants) and
women (13/22) in our sample. Persons who identified as
female (7/19) were more likely than persons who identifed as
male (10/22) to discuss future behaviors. One of the most
striking differences between responses of males and females
was the prevalence of the feelings construct, women (10/22)
discussed affective components more frequently than men
(4/19).

13/22
10/19 participants

participants 10122 10/22

participants participants

719
articipants
4/19
participants
B Male © Female

Fig. 3. Prevalence of constructs by gender.

We also compared responses for persons who identified
as white and persons who identified as people of color (e.g.,
Hispanic/Latino, Black/African American, and Native
American/Alaskan Native). In our sample, beliefs were nearly
equally prevalent for both white persons (13/23 participants)
and persons of color (3/6). White persons tended to discuss
future behaviors more often (10/23) than persons of color
(2/6). The largest variation in responses was seen for feelings,
with white people (10/23) discussing affective components of
attitude more frequently that persons of color (1/6). It is
important to note that white women were overrepresented in
our sample.

13/23

participants
3/6

participants 10123 10/23

participants participants

2/6
participants

116
participants

B White People of Color

Fig. 4. Prevalence of constructs for white people compared with people of

color. .

Lastly, we analyzed themes by dividing data in two
groups: 1) women and underrepresented minorities (URM),
including persons who identified as Hispanic/Latino,



Black/African American, Asian/Pacific Islander, Native
American/Alaskan Native, and more than one race; and 2)
white men. As shown in Figure 5, beliefs were discussed
almost fairly equally across groups. Intended behaviors tended
to be more prevalent in the responses of women and URM
(13/30 participants) than white men (3/11). The most striking
difference in responses was for the construct of feelings, with
women and URM (12/30) speaking much more frequently
about affective components about a futuristic increase in
diversity in engineering than white men (2/11).

17/30
participants

S/
participants

13/30

articipants 12130

articipants

3/

articipants
5 5 2/11

participants

B Women + URM White Men

Fig. 5. Comparison of construct prevalence between women and
underrepresented minorities (URM) and white men..

VI. DISCUSSION

Through interviews with undergraduate and graduate
engineering students, this paper explored what students
believed an increase in diversity might mean for them
personally. The Tripartite Model of Attitude, which
distinguishes beliefs, behaviors, and feelings as components of
attitude, was used as a lens for data analysis. Students’
responses reflect a spectrum of attitudes.

A majority of students (23/41) discussed functional,
cognitive components of attitude, such as the belief that
increased diversity would impact their careers or cause global
changes to the field. Students also spoke about how an
increase in diversity would affect their behavior, citing
changes in problem solving, communication, interaction, and
learning. Feelings, or affective components, were also
articulated; some students reflected on current emotions due to
the lack of diversity in engineering, while other students
projected emotions that they might experience if the field of
engineering were more diverse. Importantly, we note that
students’ responses for each attitudinal construct were wide-
ranging, including both positive and negative appraisals.
These findings are consistent with current literature suggesting
that, in addition to positive attitudes about diversity and
inclusion in engineering, students may also express negative
or neutral attitudes about the topic [34].

Though beliefs tended to remain consistently prevalent
across all demographics, women and underrepresented
minorities (URM) were more likely to reflect affective
components of attitude, or feelings. Importantly, nearly all
emotions articulated by women and URM hinged on a desire
to “belong”, or feel a sense of connectedness and belonging to

the field of engineering. These results closely echo Simmons
and Martin’s [43] reference to the engineering community as a
“closed club” that can impede the development of a sense of
belonging for some students. Additionally, these results are
consistent with current literature that suggests that aspects of
identity—both visible and non-visible—influence students’
experiences, and ultimately, their attitudes about diversity in
engineering [14], [21], [24], [25], [27]. We must seriously
consider the experiences of underrepresented students, and
how these experiences contribute to a sense of community (or
lack thereof). In addition to impacting students attitudes, the
development of a sense of belonging has been shown to
positively influence engineering career goals [44]—-[46], higher
GPAs [47], and persistence in an engineering major [46], [48].

VII. CONCLUSIONS

The purpose of this paper was to explore the different
ways in which students describe the impact of an increase of
diversity in engineering. The themes identified in this study
advance understanding of the attitudes student hold about
diversity and offer insights to inform future efforts in
engineering. Our findings point to opportunities to leverage
the current attitudes of students, both minority and majority
students, in ways that might more effectively communicate the
desire to broaden participation in engineering and encourage
students to engaged in diversity and inclusion efforts.

ACKNOWLEDGEMENTS

We gratefully acknowledgement the support of the Center
for Enhancement of Engineering Diversity (CEED). We also
acknowledge the non-authors that participated in data
collection: Sarah Williams, Camilio Riascos, Corinne Wells,
Holly Matusovich, and Cynthia Hampton. Lastly, we thank
members of the Growing in our Understanding of Inclusive
Diversity in Engineering (GUIDE) Research Group for
reviewing earlier drafts of this manuscript.

REFERENCES

[1] G. Lichtenstein, H. Chen, K. Smith, and T. Maldonado, “Chapter 16:
Retention and Persistence of Women and Minorities Along the
Engineering Pathway in the United States,” in Cambridge Handbook of
Engineering Education Research, New York, NY: Cambridge
University Press, 2014.

[2] Science and Engineering Equal Opportunities Act. 1980.

[3] “Deans Diversity Initiative Letter: American Society for Engineering
Education.” [Online]. Available:  https://www.asee.org/member-
resources/councils-and-chapters/engineering-deans-council/deans-
diversity-initiative-letter. [Accessed: 24-Apr-2017].

[4] N. R. Augustine, Rising Above the Gathering Storm: Energizing and
Employing America for a Brighter Economic Future. 2005.

[5] N. A. of Sciences, N. A. of Engineering, and 1. of Medicine, Expanding
Underrepresented Minority Participation: America’s Science and
Technology Talent at the Crossroads. 2010.

[6] B. L. Yoder, “Engineering by the Numbers,” American Society for
Engineering Education, 2012.

[7] “Women, Minorities, and Persons with Disabilities in Science and
Engineers,” National Science Foundation, Division of Sciences
Resources Statistics, Arlington, VA, 2004.

[8] “Welcome - National Society of Black Engineers.” [Online]. Available:
http://www.nsbe.org/seek.aspx. [Accessed: 24-Apr-2017].



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

“Engineering Living Learning Communities | College of Engineering.”
[Online].  Available:  https://www.eng.vt.edu/ceed/hypatia-galileo.
[Accessed: 24-Apr-2017].

“Engineering Allies,” COLLEGE OF ENGINEERING. [Online].
Available:  https://engineering.osu.edu/studentorgs/engineering-allies.
[Accessed: 24-Apr-2017].

“NSF Award Search: Award#1723314 - Dissertation Institute.”
[Online]. Available:
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1723314&Hi
storical Awards=false. [Accessed: 24-Apr-2017].

J. Greeno, A. Collins, and L. Resnick, “Cognition and Learning,” in
Handbook of Educational Psychology, 1996.

L. Jamieson and J. Lohmann, “Creating a culture for scholarly and
systematic innovation in engineering education: Ensuring U.S.
Engineering has the right people with the right talent for a global
society.,” American Society for Engineering Education, Washington,
D.C., 2009.

C. E. Foor, S. E. Walden, and D. A. Trytten, “‘I Wish that I Belonged
More in this Whole Engineering Group:’ Achieving Individual
Diversity,” J. Eng. Educ. Wash., vol. 96, no. 2, pp. 103—115, Apr. 2007.
L. A. McLoughlin, “Spotlighting: Emergent Gender Bias in
Undergraduate Engineering Education,” J. Eng. Educ. Wash., vol. 94,
no. 4, pp. 373-381, Oct. 2005.

E. O. McGee and D. B. Martin, ““You Would Not Believe What I Have
to Go Through to Prove My Intellectual Value!” Stereotype
Management Among Academically Successful Black Mathematics and
Engineering Students,” 4Am. Educ. Res. J., vol. 48, no. 6, pp. 1347—
1389, 2011.

J. L Charlton, Nothing About Us Without Us. University of California
Press, 1998.

N. C. Chesler and M. A. Chesler, “Gender-Informed Mentoring
Strategies for Women Engineering Scholars: On Establishing a Caring
Community,” J. Eng. Educ., vol. 91, no. 1, pp. 49-55, Jan. 2002.

E. Baum, “Why So Few Women in Engineering?,” Eng. Educ., vol. 74,
no. 5, pp. 556-57, 1989.

R. Marra, “Women Engineering Students and Self-Efficacy: A Multi-
Year, Multi-Institution Study of Women Engineering Student Self-
Efficacy,” J. Eng. Educ., vol. 98, no. 1, pp. 27-38, 2009.

A. R. Brown, C. Morning, and C. Watkins, “Influence of African
American Engineering Student Perceptions of Campus Climate on
Graduation Rates,” J. Eng. Educ., vol. 94, no. 2, pp. 263-271, Apr.
2005.

J. L. Moore III, “A Qualitative Investigation of African American
Males’ Career Trajectory in Engineering: Implications for Teachers,
School Counselors, and Parents,” Teach. Coll. Rec., vol. 108, no. 2, pp.
246-266, 2006.

J. Trenor, S. Yu, C. Waight, K. Zerda, and T.-L. Sha, “The Relations of
Ethnicity to Female Engineering Students’ Educational Experiences and
College and Career Plans in an Ethnically Diverse Learning
Environment,” J. Eng. Educ., pp. 449-465, 2008.

K. Crenshaw, “Mapping the Margins: Intersectionality, Identity Politics,
and Violence against Women of Color,” Stanford Law Rev., vol. 43, no.
6, p. 1241, Jul. 1991.

D. Riley, A. E. Slaton, and A. L. Pawley, “Chapter 17: Social justice
and inclusion: Women and minorities in engineering,” in Cambridge
Handbook of Engineering Education Research, 2014.

M. Ong, C. Wright, L. Espinosa, and G. Orfield, “Inside the Double
Bind: A Synthesis of Empirical Research on Undergraduate and
Graduate Women of Color in Science, Technology, Engineering, and
Mathematics,” Harv. Educ. Rev., vol. 81, no. 2, pp. 172-208, 2011.

E. D. Tate and M. C. Linn, “How Does Identity Shape the Experiences
of Women of Color Engineering Students?,” J. Sci. Educ. Technol., vol.
14, no. 56, pp. 483—493, Dec. 2005.

J. M. Smith and J. C. Lucena, “Invisible innovators: how low-income,
first-generation students use their funds of knowledge to belong in
engineering,” Eng. Stud., vol. 8, no. 1, pp. 1-26, Jan. 2016.

[29]

(30]

(311

[32]

[33]

[34]

[35]

[36]
[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

C. E. Brawner, J. Main, C. Mobley, S. M. Lord, and M. M. Camacho,
“The institutional environment for student veterans in engineering,” in
2015 IEEE Frontiers in Education Conference (FIE), 2015, pp. 1-5.

S. M. Lord et al., “Special session #x2014; Attracting and supporting
military veterans in engineering programs,” in 201! Frontiers in
Education Conference (FIE), 2011, p. TAB-1-T4B—4.

E. A. Cech and T. J. Waidzunas, “Navigating the heteronormativity of
engineering: The experiences of lesbian, gay, and bisexual students,”
Eng. Stud., vol. 3, no. 1, pp. 1-24, Apr. 2011.

E. Patridge, R. S. Barthelemy, and S. Rankin, “Factors impacting the
academic climate for LGBQ STEM faculty.,” J. Women Minor. Sci.
Eng., vol. 20, no. 1.

M. Svyantek, “Missing from the Classroom: Current Representations of
Disability in Engineering Education: American Society for Engineering
Education,” presented at the American Society for Engineering
Education, 2016.

C. Burack and S. Frank, “Telling Stories About Engineering: Group
Dynamics and Resistance to Diversity,” Natl. Womens Stud. Assoc. J.,
vol. 16, no. 1, pp. 79-95.

M. B. Miles, A. M. Huberman, and J. Saldana, “Chapter 4:
Fundamentals of Qualitative Data Analysis,” in Qualitative Data
Analysis: A Methods Sourcebook, 3rd Edition., Sage Publications, 2014.
V. Jain, “3D Model of Attitude,” Int. J. Adv. Res. Manag. Soc. Sci., vol.
3, no. 3, Mar. 2014.

F. Spooncer, Behavioural Studies for Marketing and Business: 1ll. Place
of publication not identified: S. Thornes, 1992.

J. Creswell, Qualitative Inquiry and Research Design: Choosing Among
Five Approaches, 3rd ed. Thousand Oaks, CA: Sage Publications, 2013.
J. Saldana, “Chapter 3: First Cycle Coding Methods,” in The Coding
Manual for Qualitative Researchers, Thousand Oaks, CA: Sage
Publications, 2016.

H. Matusovich, R. Streveler, and R. Miller, “Why do students choose
engineering? A Qualitative, Longitudinal Investigation of Students’
Motivational Values,” J. Eng. Educ., vol. 99, no. 4, pp. 289-303, Oct.
2010.

J. Saldana, “Chapter 1: An Introduction to Codes and Coding,” in The
Coding Manual for Qualitative Researchers, Thousand Oaks, CA: Sage
Publications, 2016.

S. W. Holmes, L. Kertay, L. B. Adamson, C. L. Holland, and P. R.
Clance, “Measuring the Impostor Phenomenon: A Comparison of
Clance’s IP Scale and Harvey’s I-P Scale,” J. Pers. Assess., vol. 60, no.
1, pp. 48-59, Feb. 1993.

D. R. Simmons and J. P. Martin, “DEVELOPING EFFECTIVE
ENGINEERING FICTIVE KIN TO SUPPORT UNDERGRADUATE
FIRST-GENERATION COLLEGE STUDENTS,” J. Women Minor.
Sci. Eng., vol. 20, no. 3, pp. 279-292, 2014.

W. Lee, C. Brozina, C. Amelink, and B. D. Jones, “Motivating
Incoming Engineering Students with Diverse Backgrounds: Assessing a
Summer Bridge Program’s Impact on Academic Motivation,” J. Women
Minor. Sci. Eng.

Jones, Osbourne, Paretti, and Matusovich, “Relationships among
students’ perceptions of a first-year engineering design course and their
engineering identification, motivational beliefs, course effort, and
academic outcomes,” Int. J. Eng. Educ., vol. 30, no. 6, pp. 1340-1356,
2014.

B. D. Jones, C. Tendhar, and M. C. Paretti, “The Effects of Students’
Course Perceptions on Their Domain Identification, Motivational
Beliefs, and Goals,” J. Career Dev., vol. 43, no. 5, pp. 383-397, Oct.
2016.

J. W. Osborne and C. Walker, “Stereotype Threat, Identification with
Academics, and Withdrawal from School: Why the most successful
students of colour might be most likely to withdraw,” Educ. Psychol.,
vol. 26, no. 4, pp. 563-577, Aug. 2006.

B. D. Jones, C. Ruff, and M. C. Paretti, “The impact of engineering
identification and stereotypes on undergraduate women’s achievement
and persistence in engineering,” Soc. Psychol. Educ., vol. 16, no. 3, pp.
471-493, Sep. 2013.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




