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Abstract—This is a work-in-progress. The dramatic decline in 
youth interest in science, technology, engineering and 
mathematics (STEM) during adolescence has been a phenomenon 
of societal concern for several decades. Researchers have 
documented the decline in youth math and science interest during 
and after middle school, noting an even greater decline amongst 
females and minorities. Results of structural equation modeling 
(SEM) from a previous study indicate girls’ interest in life sciences, 
a non-analytical area, differs from boys’ interest and that out-of-
school STEM experiences may have a positive impact on student 
interest in STEM. Both of these findings have implications for how 
to predict STEM interest and design instruction for more students, 
especially since the study of physics, an analytical course, is less 
attended by girls and considered the gateway to engineering. This 
research utilizes surveys, observations, interviews and focus 
groups in an all-girls after-school STEM program, and expands 
upon the constructs of science, math, and STEM interest to 
consider additional affective components such as empathy and 
belonging that may play a key role in improving girls' interest in 
STEM, especially engineering. 

Keywords—STEM, interest, girls, after-school, empathy. 

  

I. INTRODUCTION AND BACKGROUND 

      According to the National Research Council, 2006, interest 
is identified as a critical factor in predicting future engagement 
in STEM activities and careers [1]. Fewer and fewer students 
choose to major in scientific fields at high school and university 
levels [2,3]. In some areas of engineering, such as computer 
science, the number of women has declined [4]. Because of the 
importance to learning and future outcomes, educators are 
increasingly focused on identifying ways to capture and 
maintain student interest in STEM. However, research indicates 
STEM interest declines with progression in school, especially 
by the end of middle school. A recent national report by the 
President’s Council of Advisors on Science and Technology 
recommends experiences be created inside and outside the 
classroom to inspire youth (age 10-14) interest in STEM [5].  
 
      Some researchers report a greater decline for girls and 
minorities [6], while others report girls and minorities interest 
begins and remains lower than boys [7]. Other studies focused 
on girls in STEM indicate there is no “achievement gap” 
between girls and boys, but a lack of interest from girls [8,9].  
 

STEM has become part of our lives-in constant media 
messages, public policy, political platforms, national reports 
and in our children’s school work. As a means to apply science 
content knowledge, engineering is included in the 2010 K-12 
Next Generation Science Standards [10], further intensifying 
the STEM onslaught. Engineering practices are now required in 
teacher professional development in Washington. 

 
The term “STEM” is thought of as one construct and also as 

individual constructs of science, technology, engineering and 
mathematics, making it a complex study. Previous research by 
Falk and colleagues [11] advances the field by evaluating 
student interest as a multi-faceted construct in all four STEM 
areas, in- and out-of-school, with social support and 
longitudinally. The research question is “What is the nature of 
the STEM-related interests of 10-/11-year-old youth living in a 
single urban community and what factors seem to influence 
whether these various dimensions of interest increase, stay the 
same or diminish over time?” This ongoing study includes both 
qualitative interviews and quantitative surveys. Contrary to 
previous studies [12], results from the first two years indicate 
students become more interested in some STEM areas (e.g., 
earth/space science, life science and technology/engineering) 
between the ages of 10/11 and 11/12. These findings support 
Hidi and Renninger’s theory that interest development requires 
knowledge [13]. Additionally, the study indicates students who 
are more interested in STEM are more engaged in STEM out-
of-school activities; and lastly, girls are significantly more 
interested in life sciences than boys (p=.003) with a moderate 
effect size (d=0.48) [11].  

 
In a related study, Staus, Lamb and Lesseig [14] 

administered the STEM interest survey to over 800 students at 
two different schools (a STEM school and a traditional middle 
school whose teachers had been involved in STEM-related 
professional development). This study validated the survey 
through structured equation modeling and Rasch analysis. Until 
this model was developed few instruments captured all of 
“STEM” or measured outcomes in the affects domain in more 
than one STEM domain concurrently. One of the results 
indicates mathematic interest moderates science interest.  

 
The Falk et al. survey and the Staus et al. measurement 

model will be used for a Rasch analysis of the data in this work-
in- progress study using exploratory and confirmatory factor 
analysis and structural equation modeling. The resultant 



difference in girls’ and boys’ interest and the factors that 
contribute to girls’ interest are the basis for the research. 

 
 
II. THEORETICAL FRAMEWORK AND LITERATURE REVIEW 

 
A. Theoretical Framework 

The researchers are female. H. Burns, the primary 
researcher, is a female, immigrant, person of color, first 
generation college student, engineer and math/science 
education Ph.D. candidate. The other two researchers are white. 
One is a math professor and the other a science research 
associate. Although most of the time the researcher will only 
observe, at times the researcher will be a participant. The 
epistemological perspective is transformational and feminist. 
Unlike previous studies, this work will study STEM interest as 
a multi-level construct, evaluating the connection amongst 
interest, self-efficacy, belonging, identity and empathy. The 
fundamental purpose for the research is to unveil and define 
girls’ interest and if STEM lessons with an empathy focus will 
increase girls’ interest in STEM, especially their interest in 
pursuing analytical courses in high school and engineering in 
college and their sense of belonging. The theoretical framework 
stems from an interest lens as developed through the work of 
Hidi and Renninger [13], indicating interest develops over time 
and through knowledge, activities, engagement and social 
support. The work also depends upon identity theory and the 
link between social, role and person identities to belonging and 
self-efficacy [15].  

 
Additionally, the framework draws upon the Stanford 4D 

Model for project design which begins with empathy (Figure. 
1). The needs of the customer are core to the design definition. 
Empathizing is defined as “work to fully understand the 
experience of the user for whom you are designing...through 
observation, interaction and immersing yourself in their 
experiences” [16].  

 
Figure 1. Stanford Design Model  

      
The research questions for this work-in-progress are the 

following: 

• Do the after-school program lessons with an empathy 
component increase girls’ interest in STEM, especially in 
engineering or analytical courses (physics and computer 
science) and their sense of belonging?  

• How are interest, self-efficacy, belongingness, identity, 
and empathy connected? 

B. Literature Review 

1)  Interest: Some say the first affect, interest, has a larger 
influence than academic achievement on choice of STEM as a 
career [17, 18] and is connected to persistence [19, 20]. Interest 
is defined as a combination of cognate and affect (a state and a 
disposition), and is a relationship between a person, their 

environment and a topic [21, 22]. An example of research of 
interest of girls in STEM leading to success in engineering with 
various constructs is a study by Hoffmann and Haussler [23] 
which combines both interest perspectives; the relationship 
between a girl and an object (in this case, physics), and a girl and 
her environment (in this case, an all-girls class). An all-girls 
class was chosen to create a sense of belonging and physics was 
chosen because it is typically not taken by girls in high school 
[24]. In contrast, Robnett and Leaper indicate all-girls classes 
can be a negative influence when others girls are negative about 
STEM [25]. Leaper, Farkas, and Brown [26] propose the reason 
might be the importance of peer support to adolescent girls. 

 2)  Self-efficacy: Self-efficacy is a student’s self-perceived 
ability to do a task and a judgment of the value of the task [27]. 
A foundational study by Lent, Brown and Larkin [28] indicates 
students with high self-efficacy correlated positively with higher 
achievement and longer persistence in STEM majors than those 
with low self-efficacy. Self-efficacy and interest are mutually 
influencing [29].  

Some studies indicate the concern on interest and self- 
efficacy is over-blown and girls are taking more science courses 
just different, empathy-focused ones, and matching or 
surpassing boys on academic achievement measures [30, 31].  

 
3) Empathy: In her award-winning 2015 National 

Association for Research in Science Teaching (NARST) 
dissertation, A. Godkin’s concludes girls are drawn to work 
with global social value [32]. Empathy and caring are also 

identified as important characteristics for acquiring 21st 
century skills [33] through project-based learning, as illustrated 
in the Stanford Design Model [34, 35]. However, just requiring 
empathy is insufficient. Research indicates those who excel in 
more analytical areas are less capable in emotional aspect of 
empathy [36]. Additionally, engineering educators and 
practitioners lack explicit attention to empathy and caring [37].  

 
4)  Belonging: Belonging and recognition, components of 

identity [32], are two affects women in engineering identify as 
success factors [38]. To have an identity as a member of a 
community requires not only the ability to perform the skills 
required of a member of the community, but also recognition 
by the community as a skilled member [39]. Women have to do 
engineering and also be accepted as engineers by their 
engineering community, a difficult task in the highly gendered 
culture of engineering [40]. Additionally, Voyer and Voyer [41] 
say women want to maintain their identities, preferring to study 
and work in areas of care and social change [8,9,42].  

 

III. METHODOLOGY 

We are studying approximately 900 middle school students, 
comparing demographics and gender to set a baseline to help 
teachers develop ideal instruction. Additionally, approximately 
20 girls participating in an after-school STEM program are 
surveyed, observed and interviewed, over time. These girls are 
observed and interviewed for engagement in and expression of 
interest, belonging, self-efficacy and identity to empathetic 



lessons during an after-school STEM program. This sub-group 
of girls’ interest are compared to the interest level of the girls 
in the general school population.  

This study is conducted at a Pacific Northwest middle 
school of approximately 900 students grade six, seven and eight 
and approximately 20 girls grade seven and eight in an after-
school program. The demographics of students at this school 
are in Table 1.  

913 White Hispanic Pacific 
Islander 

Low Income 

All Students 39.7% 45.7% 6.2% 81.3% 

Table 1. Middle School Demographics, WA. OSPI, 10/2015.  

The after-school program meets on Tuesdays and 
Thursdays from 3:30 pm until 5:30 pm. A Mathematics, 
Engineering, and Science Achievement (MESA) program 
meets at the same time. The program is funded by a state non- 
profit and the coordinator is employed by a local education 
service district who sponsors the program. The program is the 
only one in the school district. This coordinator has run the 
program for at least two previous years. The program began in 
September but observations began in January. The girls have a 
positive relationship with the coordinator, Ms. F. When she 
decided to take a different job in February some of the girls 
stopped coming. In April fewer girls came on average (20 to 
12). The temporary coordinator is a female of color currently 
working in a daycare center in early childhood development 
with no STEM experience. The program is also supported by a 
female of color college student, a female of color math teacher 
and a male of color English intervention specialist. The girls 
attend voluntarily and most take a bus home.  

The program begins with snacks followed by a fireside 
format “STEM Connections” chat when girls share any STEM 
experiences from the previous days. The typical lesson (Figure 
2) is a brief explanation by the coordinator, sometimes with 
artifacts or iPads (provided by the school to all students) in 
whole classrooms, of the handout and what the girls are to do 
followed by breakouts into assigned groups. The girls usually 
have to write or draw and then obtain approval before they can 
build. At the end of the class they share their builds. 

A. Data Collection Methods 

Data collected for this study includes: (1) quantitative 
survey administered to the entire school population which will 
be analyzed through SEM (Table 2); (2) observations, field 
notes and artifacts from the all-girls after-school STEM 
program; and (3) student focus groups and interviews with the 
teachers and program coordinator of the after-school program. 
This is the same short survey administrated and validated by 
Falk et al. [11], and will be distributed by the school.  

1) Survey:  The Table 2 student self-reported survey is a 5- 
point Likert scale containing three pages of 15-20 questions in 
the four categories of STEM.  

 

 

Like 
a lot 

Like a 
little 

Neither 
like nor 
dislike 

Dislike a 
little 

Dislike a 
lot 

How stars and 
planets form

 

Mixing 
materials to see 
what happens

 

 Table 2. Sample Survey Questions From Falk et al. [11].  

2) Interviews and focus groups: The researcher uses 
interview and focus group protocols. Field notes are taken and 
audio/video tools used depending on number of permission slips 
received. Focus groups are audio/video taped and headed by this 
researcher and program teachers.  

3) Lessons: Researcher observes students’ level of 
engagement, content of drawings, notes girls’ language 
utilization (related to constructs studied, i.e., interest, liking, 
belonging, empathy, and their feelings about the impact of the 
lesson on themselves or on society) in student conversations 
and written work with an observational protocol. Words tracked 
are those typically utilized in the literature and as defined by 
Webster’s Online Dictionary. Field notes are taken and the girls 
lesson notes are studied.  

 
PROJECT NAME: Live Like an Animal  
SOURCE: eGFI-For Teachers  
BIG IDEA OR CONCEPT: STEM Saves the World!  
DAY ONE:  
Background: When engineers use examples from the natural world to 
influence their design they call it “biomimicry.”  
Real World Connection: The 2008 Beijing Olympics main stadium is an 
example of this type of design. Architects and structural engineers who built 
it designed it to look like an enormous bird’s nest.  
Intro to project: When you were younger, did you ever build a fort out of 
pillows, a blanket, cardboard, or tree branches? Can you think of an 
example from nature that resembles your fort? What kind of animal 
structure was it similar to? (Bats or bear cave, bird’s nest?) What are some 
advantages of the examples given? (I.E. lightweight, strong, sheds, 
protection). 
Activity: In self-selected groups of three to four the girls are going to design 
a human structure based  on an example from the animal kingdom they 
pick. The animal will be researched for ways that animal finds/builds their 
own shelter. Using that information, the girls brainstorm ideas and design a 
human structure that  incorporates some of the useful features of the animal 
shelter and sketch and model to the sketch their structure with dimensions 
and identify needed material.  
DAY TWO:  
Intro to Project: Ask the girls, “Why do you think an architect or engineer 
would model a building, automotive, or other human device on the animal 
and natural world? How do you think you might feel about biomimicry if 
you were the animal?” 
Activity: The girls will recap this week’s STEM challenge, present their 
design, discuss what was improved and identify any inspirations.   

Figure 2. Typical STEM Lesson.  
 

B.  Data Analysis  

1) Survey: Compare STEM interest of girls in after school 
program with larger school population using descriptive 
statistics. Compare constructs using SEM and Rasch analysis.  

2) Lessons: Assess language utilized when drawing, writing 
or speaking about and/or during lessons. Determine level of 
engagement as low, medium or high for each lesson. Code data 
a priori based on commonly used vocabulary to assess interests 
and empathy from literature search. Identify, organize and 
establish patterns in a code book and compare lesson to lesson. 



IV. RESULTS 

 Because the survey was conducted the last three days of 
school only 217 students took the survey online: grade six boys 
(49), girls (64); grade seven boys (24), girls (36); grade eight 
boys (28), and girls (16). Approximately 40 students submitted 
hand-written surveys. Of the twelve who remained in the STEM 
program, eight girls participated in the focus groups held in 
June.  Four sixth-grade girls participated in both the after-
school STEM program and the online survey. Teacher 
interviews will be conducted over the summer. Observation and 
field notes, and artifacts (photos and reflection journals) 
collected for three months, and the transcribed focus groups 
will be fully evaluated.  

Preliminary analysis of online survey responses from the 
sixth-grade, for the kinds of projects that interest girls, reveals 
three areas of significant difference (t-test 2-tailed, unequal 
variances, p<0.05) between sixth grade boys and girls interest. 
Those three interest items are designing games (p=0.002), 
learning about engines (p=0.011), and making shapes and 
patterns (p=0.006). Results indicate girls are less interested 
instead of more interested in these areas than boys. However, 
when comparing STEM girls to other all sixth-grade girls, the 
percentage (number interested/total group size) of STEM girls 
interested in STEM is higher than the general sixth-grade girls 
in all 24 STEM areas in the survey. The exception is the human 
body; 25% of STEM girls are interested, 31% of the 64 girls 
and 45% for the 49 boys. 

Focus group responses were analyzed for the kind of 
projects mentioned, the words and expressions used to describe 
their experience relating to the research questions and career 
aspirations, i.e., comments related to empathy, self-efficacy, 
identity, belonging and the future. When asked in the focus 
groups which projects are most memorable girls mentioned 
biomimicry and the food packaging projects. What they like 
about the STEM program is “building things” and learning 
“why thing work, unlike regular school.” A common response 
when asked what they like about an all-girls program, was 
camaraderie and teamwork. When asked if girls belong in 
engineering one girl’s response was “girls are better than boys 
at engineering because we have more of. What is that? 
Intuition? No, common sense.”    

 

V. DISCUSSION 

Based on observations girls are becoming more interested 
in the program, especially in empathy-based lessons, e.g. 
bicycle helmet design, architectural mimicry and robotic arms. 
After building a model to mimic an animal’s natural habitat, the 
girls asked to have their photos taken with their artifacts for the 
first time. During the mimicry research they constantly talked 
about animal cruelty and how they would not like to be taken 
away from their homes.  

 
Baseline observations and field notes indicate girls are 

interested in empathy based careers. “I want to be a doctor and 
help people.” Whereas, some responded to engineering as a 
career as “a lot of work and thinking.” However, during the 
focus groups the girls indicated the experience was fun and they 

enjoyed making things that work. The primary response to what 
they like about the program was not the nature of the projects 
but the bonding and sense of belonging they felt. The survey 
reflects an overall increase in interest in STEM compared to 
their peers. The comparison of all sixth-grade boys to girls does 
not indicate girls preferred empathy based areas more than boys 
but, instead indicates girls are less interested in engines, games 
design and patterns. 

Hands-on activities are preferred to writing and even 
drawing but this may be due to ESL status of many of the girls. 
The girls do not like documenting their ideas. “I hate writing, it 
is my worst subject, my favorite part is the building.” 
Nevertheless, when asked what they dislike about the program 
they added the sketching and redesign required of the design 
process. They struggled to recall the design process. 

The girls are eager to help this researcher and often ask 
questions about why I chose engineering and why I am not 
“doing” engineering now. In addition to being “doctors” some 
want to be “teachers”. Contrary to common perception of girls 
as more cooperative, these girls are very competitive, often 
checking others’ work to compare and eager to present their 
results at the end of class. During the focus groups girls noted 
a feeling of safety when sharing with all girls, but some said it 
was less boring with boys. One girl said, “I like to build, but not 
what I am told to do. I like to build what I want to build.” Girls 
walk around to help, but are not always welcomed. Teamwork 
is still a challenge. Girls prefer to sit with friends.  

Before each lesson girls meet to share STEM Connections, 
experiences with STEM they had since the last lesson. The 
number of and type of examples the girls bring to class are 
increasingly more about empathy based social and/or family 
issues. For example, girls often mention designing a device to 
help a pet, a friend, or relative with a disability or injury. 

Work to be completed includes analysis of all materials; 
surveys, focus groups, observation and field notes, artifacts and 
teacher interviews. The survey may be repeated next year. 
Findings could inform future curriculum design, advance 
research and practice regarding increasing the number of 
women interested in and persisting in engineering fields. 
Additionally, this work seeks to transform the reputation of 
engineering and reveal its nature as an empathetic profession. 
Our hope is by highlighting empathy in k-12 curriculum, 
especially in analytical sciences, elevating the status of the 
caring sciences, and changing the perception of engineering as 
a more welcome culture where girls will feel they belong. 
Perhaps this drive to make engineering more welcoming will be 
the key to adding value to female occupations and to what is 
“feminine,” as desired by women who persist in STEM [38]. A 
successful world for females in STEM is a world of a growth 
mindset where no one believes a brain is, or is not, hard-wired 
for math or science [43] is long overdue. 



REFERENCES 

 
[1] National Research Council, Rising Above the Gathering Storm; National 

Center on Education and the Economy. 2007. Tough Choices, Tough 
Times. Washington, DC: Government Printing Office. 2006.  

[2] R. George, “A cross-domain analysis of changing students’ attitudes 
toward science and attitudes about the utility of science.” Int. J. Sci. Educ., 
vol. 28, pp. 571-589, 2006.   

[3] J. F. Osborne, S. Simon, and S. Collins, “Attitudes towards science: A 
review of the literature and its implications.” Int. J. Sci. Educ., vol. 25, 
pp. 1049-1079, 2003.   

[4] R. Varma, “Why so few women enroll in computing?” Gender and ethnic 
differences in students’ perception.” Computer Sci. Educ., vol. 20, pp. 
301-316, 2010.   

[5] President’s Council of Advisors on Science and Technology, Prepare and 
Inspire K-12 Education in Science, Technology, Engineering and Math 
(STEM) for America’s Future. Washington, DC: Executive Office of the 
President, 2010.   

[6] J. DeWitt, J. Osborne, L. Archer, J. Dillon, B. Willis, and B. Wong, 
“Young children’s aspirations in science: The unequivocal, the uncertain 
and the unthinkable.” Int. J. Sci. Educ., vol. 35, pp. 1037-1063, 2011.   

[7] A.C. Frenzel, T. Goetz, R. Pekrun and H. M. Watt, “Development of 
mathematics interest in adolescence: Influences of gender, family and 
school context.” J. Research on Adolescence, vol. 20, pp. 507-537, 2010. 
  

[8] C. Corbett and C. Hill, Solving the Equation. The Variables of Women’s 
Success in Engineering and Computing. Washington, DC: American 
Association of University Women, 2015.   

[9] B.C. Cunningham and K.M. Hoyer, Stats in Brief: Gender Differences in 
Science, Technology, Engineering, Mathematics (STEM) Interest, 
Credits Earned, and NAEP Performance in the 12th  Grade. U.S. 
Department of Education, NCES2015-075, Washington, DC: National 
Center for Education Statistics, 2015.   

[10] S. Pruitt, “The Next Generation Science Standards: The features and 
challenges. “J. Sci. Teacher Educ., vol. 25, pp.145-156, 2014.   

[11] J. H. Falk, N. Staus, L. D. Dierking, P. William, J. Wyld, and D. Bailey, 
“Understanding youth STEM interest pathways within a single 
community: The Synergies project.” Int. J. Sci. Educ., pp. 1-16, 2015.   

[12] J.F. Osborne, S. Simon, and S. Collins, “Attitudes towards science: A 
review of the literature and its implications.” Int. J. Sci. Educ., vol. 25, 
pp. 1049-1079, 2003.   

[13] S. Hidi and K.A. Renninger, “The four-phase model of interest 
development.” Educ. Psychologist, vol. 41, pp. 111-127, 2006.   

[14] N. Staus, R. Lamb, and K. Lesseig, “A valid and reliable measure  of 
STEM interest for adolescents,” unpublished.  

[15] J.S. Stets, “Identity theory.” In P. J. Burke, (Ed.), Contemporary Social 
Psychological Theories, Stanford, CA: Stanford University Press, 2006.  

[16] Stanford Design, http://dschool.stanford.edu/redesigningtheater/the- 
design-thinking-process/, April 24, 2016.   

[17] C. P. Benbow, “Identifying and nurturing future innovators in science, 
technology, engineering, and mathematics: A review of readings from the 
study of mathematically precocious youth.” Peabody J. Educ., vol. 87, pp. 
16-25, 2012.   

[18] A. V. Maltese and R. H. Tai, “Pipeline persistence: Examining the 
association of educational experiences with earned degrees in STEM 
among U.S. students.” Sci. Educ., vol. 95, pp. 877-907, 2011.   

[19] K. A. Renninger. “Individual interest and development: Implications for 
theory and practice.” In The Role of Interest in Learning and 
Development. Hillsdale, NJ: Lawrence Erlbaum Associates, 1992, pp. 
361-395.   

[20] U. Schiefele, “Topic interest, text representation, and quality of 
experience.” Contemporary Educ. Psychology, vol. 12, pp. 3-18, 1996.   

[21] A. Krapp, “Interest, motivation and learning: An educational- 
psychological perspective.” European J. Psychology of Educ., vol. 14, pp. 
23-40, 1999.   

[22] A. Krapp, S. Hidi and K.A. Renninger, “Interest, learning and 
development.” In K.A. Renninger, S. Hidi and A. Krapp (Eds.), The Role 
of Interest in Learning and Development, Hillsdale, NJ: Erlbaum, 1992, 
pp. 2-25.  

[23] L. Hoffmann and L. Haussler, “An intervention project promoting girls’ 
and boys’ interest in physics.” In L. Hoffmann, A. K. Krapp, A. 
Renninger, and J. Baumert (Eds.), Proceedings of the Seeon Conference 
on Interest and Gender, Kiel: IPN, 2010.  

[24] J. Sikora and A. Pokropek, “Gender segregation of adolescent science 
career plans in 50 countries.” Sci. Ed., vol. 96, pp. 234-264, 2012.  

[25] R. D. Robnett and C. Leaper, “Friendship groups, personal motivation, 
and gender in relation to high school students’ STEM career interest.” J. 
Research on Adolescents, vol. 23, pp. 652-664, 2013.  

[26] C. Leaper, T. Farkas, and B. S. Brown, “Adolescent girls’ experiences 
and gender-related beliefs in relation to their motivation in math/science 
and English.  “J. Youth and Adolescence, vol. 41, pp. 268-282, 2012.  

[27] A. Bandura, “Self-efficacy: Toward a unifying theory of behavioral 
change.” Psychological Review, vol. 84, pp. 191-215, 1977.  

[28] R. W. Lent, S. D. Brown, and K. C. Larkin, “Relation of self-efficacy 
expectations to academic achievement and persistence.” J. Counseling 
Psychology, vol. 31, pp. 356-362, 1984.  

[29] L. Rice, J. M. Barth, R. E. Guadagno, G. P.A. Smith, and D. A. 
McCallum, “The role of social support in students’ perceived abilities and 
attitudes toward math and science.” J. Youth Adolescence, vol. 42, pp. 
1028-1040, 2013.  

[30] J. Elwood and C. Comber, “Gender differences in ‘A’ level examinations: 
The reinforcement of stereotypes.” Paper presented as part of the 
symposium A New ERA? New Contexts for Gender Equality: BERA 
Conference, 1995.  

[31] P. Mantzicopoulos, H. Patrick and A. Samarapungayap, “Young 
children’s motivational beliefs about learning science.” Early Childhood 
Research Quarterly, vol. 23, pp. 378-394, 2008.  

[32] A. Godwin and G. Potvin, “Fostering female belongingness in 
engineering through the lens of critical engineering agency,” Int. J. Eng. 
Educ., vol. 31, no. 4, pp. 938–952, 2015  

[33] B. Trilling and C. Fadel, 21st  Century Skills: Learning for Life in Our 
Times. San Francisco, CA: Jossey-Bass, 2009.  

[34] R. Algra and C. R. Johnston, “Encouraging empathy in engineering 
design.” Proceeding from the 2015 Canadian Eng. Educ. Association.  

[35] B. Capabianco and J. H. Yu, “Using the construct of care to frame 
engineering as a caring profession toward promoting young girls’ 
participation.” J. Women and Minorities in Sci. and Eng., vol. 20, pp. 21- 
33, 2014.  

[36] C. Rasoal, H. Danielsson, and T. Jungert, “Empathy among students in 
engineering programmes.” European J. Eng. Educ., vol. 37, pp. 427-435, 
2012.  

[37] J. Stobel, J. Hess, R. Pan and C. A. Wachter Morris, “Empathy and care 
within engineering.” Qualitative perspectives from engineering faculty 
and practicing engineers.” Eng. Studies, vol. 5, pp. 137-159, 2013.  

[38] M. Ayre, J. Mills, and J. Gill, “Yes, I do belong: The women who stay in 
engineering.” Eng. Studies, vol. 5, pp. 216-232, 2013.  

[39] J. Boaler and J. G. Greeno, “Identity, agency and knowing in mathematics 
worlds.” J. Boaler, (Ed.), Multiple Perspectives on Mathematics Teaching 
and Learning, Westport, CT: Ablex Publishing, 2000, pp. 171-200.  

[40] K. Buse and E. Pierce, “Why they stay: The ideal selves of persistent 
women engineers.” Academy of Management Careers Division 
Presentation, Montreal, Canada, 2010.  

[41] J. M. Bystydzienski and A. Brown, “’I just want to help people’: Young 
women’s gendered engagement with engineering.” Feminist Formations, 
vol. 24, pp. 1-12, 2012.  

[42] D. Voyer and S. D. Voyer, “Gender differences in scholastic achievement: 
A meta-analysis.” Psychological Bulletin, vol. 140, p. 1174, 2014.  

[43] J. Boaler, Mathematical Mindsets: Unleashing Students’ Potential 
Through Creative Math, Inspiring Messages and Innovative Teaching, 
San Francisco, CA: Jossey-Bass,   2015.

 



<<
  /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


