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Abstract 
 

Over the past 10 years, the use of robotic kits in K-12 

Science, Technology, Engineering, and Math (STEM) initi-

atives as well as undergraduate engineering education has 

increased significantly. However, a survey of students in 

grades 9–12 indicated that only 2–3% of women in high 

school express an intention to study engineering; converse-

ly, 16% of high school men declared that they plan to pur-

sue an engineering degree [1]. In this paper, the authors 

present an initial review of published literature regarding 

the use of robotics in schools to identify cases where robotic 

kits have been used to engage girls in STEM learning and to 

discuss how robotics has been used or could be used to posi-

tively influence outcomes of girls’ knowledge, interests, self

-efficacy, and attitudes related to careers in engineering.  

 

Introduction 

 

A survey of students receiving STEM degrees in the U.S. 

shows that the numbers of technical degrees awarded to 

women and underrepresented minorities do not accurately 

reflect U.S. demographics. Based on the U.S. Census of 

2010, women account for 50% of the total population and 

the workforce; however, they represent only 26% of the 

Science, Technology, Engineering, and Math (STEM) 

workforce. The total percentage of undergraduate engineer-

ing degrees awarded to women was 17.5% in 2008, while 

the percentage of bachelor’s degrees in engineering technol-

ogy awarded to women in 2011 was 9.5%. Based on statis-

tics from the U.S. Department of Labor, only 11% of Aero-

space Engineers and less than 6% of Mechanical Engineers 

are women [2]. Recent studies have indicated that girls are 

participating equally in middle and high school studies in 

science, mathematics, and technology; however, the number 

of female graduates of engineering programs as well as the 

number of female engineers in the workforce are still low [3

-5]. 

 

As reported by McCrea [6], the percentage of U.S. girls 

interested in STEM careers has not improved in comparison 

to statistics from 10 to 20 years ago. Furthermore, the num-

ber of middle-school-aged girls who reported an interest in 

STEM subject areas by the time they are graduating high 

school and entering college have drastically declined, indi-

cating that even in the middle to high school years, female 

student retention in STEM is not being properly addressed. 

These are alarming trends and represent a complex problem 

that will have a dramatic impact on the U.S. workforce and 

economy.  

 

Factors Influencing Women in 

Engineering 

 

Female high school students do not choose to pursue en-

gineering as their career paths for various reasons, many of 

which are related to their perception of engineering [7]. One 

of the widespread perceptions is that engineering is viewed 

as a predominately male field [8]. Additionally, there is a 

perception that engineering has fewer opportunities for crea-

tive development [9]. A 2-year study of 403 students attend-

ing community college used a 28-item “perceived chilly 

climate scale” as a metric to assess the environment for 

learning and found that an environment that is perceived as 

“chilly” puts women at an educational disadvantage and 

many of them decide not to enroll or end up switching ma-

jors [10]. These perceptions have been documented in stud-

ies on females from elementary school through graduate 

studies and even through employment [5]. A study funded 

by the National Science Foundation (NSF) and conducted at 

the University of Wisconsin-Milwaukee in 2011 surveyed 

3700 female engineers and reported that one-third respond-

ed that they did not enter engineering after graduation be-

cause of their perception of engineering being inflexible or 

the workplace culture being non-supportive of women [11]. 

Some researchers suggest that this perception of gender and 

STEM occurs very early on in life if parents treat their chil-

dren differently according to their gender and with the 

choice of toys that children are exposed to for playtime [12]. 

 

Women who do pursue careers in STEM fields typically 

choose careers that have traditionally had higher concentra-

tions of women, such as fields related to health, education, 

and the social and behavioral sciences [13]. This trend con-

tinues even though much higher salaries can be earned by 

pursuing careers in information technology and engineering. 

One reason for this seems to be that these fields are male-

dominated and women who pursue these careers may be 

perceived as, or even perceive themselves as, more mascu-

line [10]. Furthermore, women have reported that they do 
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not feel welcome in college majors and career fields that 

typically have higher concentrations of men, such as engi-

neering and engineering technology. This relates to the need 

for a sense of community that is important to women [10]. 

An ethnographic study of engineering courses reported that 

women encountered negative behavior from male students 

[14], [15]. As a result, women may feel compelled to avoid 

college majors that are traditionally male-dominated in or-

der to avoid these unwelcoming and negative attitudes. 

 

Gender perceptions and masculinity are not the only ob-

stacles to engaging female students to consider engineering 

careers. A study in 2005 regarding female student interest in 

pursuing electrical engineering suggests that the dominant 

factor for the female pupils when considering the academic 

field of study is not the masculine image of the profession, 

but rather the level of familiarity with the domain and actual 

interest in the field [16]. 

 

Another factor influencing our young women is the lack 

of female role models who encourage students to pursue 

STEM careers. McCrae points out the need for more female

-led STEM groups that can attract more girls to technical 

careers and retain female students who express an interest in 

middle school but seem to fall off course in high school. 

McCrae [6] concludes that “an after-school math or science 

club that's headed up and championed by a female teacher,

…, can go a long way in getting girls to consider STEM 

degrees and careers”. He also points to the need to include 

more hands-on learning opportunities for students to under-

stand how education connects to future careers. For exam-

ple, robotics labs can help students identify with a career in 

engineering. Coupling hands-on learning with female-led 

initiatives could lead to the attraction and retention of girls 

in engineering careers. 

 

Methods to Engage Women in 

Engineering 

 

Universities across the country have started programs 

such as Women in Engineering to focus on reaching out to 

high school female students. These programs have resulted 

in more women enrolled in engineering programs in region-

al areas [16-18]. These programs use different vehicles for 

recruitment such as newsletters, websites, face-to-face inter-

action with program leadership, youth expos, summer work-

shops [18], peer mentoring, scholarships, visits to schools, 

one-day conferences [16], and camps. The reason for these 

various outreach methods is that different women’s groups 

do not respond the same way to any given recruiting meth-

od. Although high school students who have better 

knowledge about engineering were much more likely to 

report aspirations for studying engineering in college, there 

is still a gap when it comes to the girls having engineering 

college aspirations, even when moderated by recruitment 

[14].  

 

According to White and Wasburn [5] various online re-

cruiting materials have been developed specifically for fe-

male audiences and include showcasing successful women 

in STEM careers. More than two-thirds of online projects 

reviewed by White and Wasburn focused on technology to 

increase student engagement, and one-third included goals 

of career awareness or gender equity awareness. The re-

searchers identified four factors that online activities should 

incorporate in order to successfully overcome gender-

specific issues in career selections: 1) Career Information 

and Exploration; 2) Personal Identification and Relevance; 

3) Real-world Application and Context; and, 4) Social Inter-

action and Teamwork. 

 

Several studies have reported the effect of mentorship and 

role models on the future career choices of middle school 

and high school students, especially in STEM education [6], 

[19]. A study by Abrams and Fentiman [17] concluded that 

focusing only on recruiting efforts cannot increase the per-

centage of women in engineering. Efforts to successfully 

engage women in engineering must also assist women in the 

development of a supportive, sustainable network that will 

increase their chances of successfully completing an engi-

neering degree. 

 

Some studies suggested that one way of attracting women 

to engineering could be showcasing engineering as more 

creative and more receptive to female students. One ap-

proach to achieve this is to engage girls in cooperative team 

projects [20], [21]. However, research suggests that teachers 

are not adequately prepared to address gender-equity con-

cerns in their classrooms [22]. 

 

A wide range of K-12 programs across the country are 

using robotics as a very engaging tool for education, includ-

ing competitions that challenge students at different levels 

[8]. Girls do participate in many of these robotic contests as 

valuable team members and enjoy building and program-

ming robots. However, the effect of these different efforts 

on engaging the female population in STEM careers has not 

been well documented.  

 

Robotic Kits in K-12 STEM 

 

Over the past 10 years, the use of robotic kits in K-12 

STEM initiatives as well as undergraduate engineering edu-

cation has increased significantly. This phenomenon has 

been motivated by many factors including the diversity of 
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inexpensive robotic kits and their ease of assembly and pro-

gramming, as well as documented research that hands-on, 

project-based learning initiatives provide ways to engage 

students that traditional learning—including lectures and 

assignments, as well as advanced methods such as simula-

tions and gaming—cannot.  

 

Robotic kits provide opportunities to help highlight prac-

tical elements of the curriculum that can be more easily 

demonstrated and retained through hands-on learning and 

can make STEM learning more accessible for all students 

including female students, underrepresented minorities, and 

students with disabilities [23]. However, a recent survey [8] 

about the use of robotics to engage students showed that 

many educational efforts were primarily focused on using 

robots to teach robotics, without a broader sense of engi-

neering and career opportunities. Additionally, few studies 

have been conducted on how robotics can be properly uti-

lized in education in order to engage girls and other un-

derrepresented groups towards engineering. 

 

Robotics is multidisciplinary in nature and fully integrates 

many engineering subjects. Weinberg et al. [24] presented a 

model for multidisciplinary cooperation that included vari-

ous engineering disciplines and computer science, which 

elevates robotics to a potentially pivotal position in engi-

neering education. As part of their research, they formed a 

collaborative working group, which they called the Multi-

disciplinary Project Action Group (MPAG), as a way to 

bring together faculty members from the engineering and 

computer science departments who share a common desire 

to develop and deliver effective, multi-disciplinary learning 

activities for students in their respective college majors.  

 

Mataric et al. [25] and his colleagues developed an af-

fordable robotic platform and a free, public-domain robot 

programming workbook. Their intent was to make concepts 

related to robotics more accessible to educators and students 

at all levels. These free, detailed resources are valuable for 

removing barriers of entry for students and educators at the 

K-12 and university level and to provide direct access to 

hands-on learning about robotics. These types of robotic kits 

and resources could be utilized to engage girls in learning 

about engineering majors and careers.  

 

Thomaz et al. [26] studied children in Brazil and present-

ed an overview of the learning process of children who have 

been denied access to technology in education, referred to 

as “digitally excluded”, and how educational robots can 

benefit these children. Their work, referred to as the “digital 

inclusion project”, showed very positive results on impact-

ing student learning and introduction of new technologies 

when children have little to no prior contact with technolo-

gies were introduced to educational robots. The results indi-

cated that this project improved the educators’ skills by sup-

porting teaching techniques in the classroom when using the 

robot as an interdisciplinary tool to address subjects such as 

Portuguese, Mathematics, Art, and Geography. The study 

did not specifically target girls, but highlighted how educa-

tional robots can have a positive impact on underrepresent-

ed students.  

 

A novel study by researchers Lu and Mead [27] presented 

how a new generation of students perceives human-robot 

interaction (HRI) and its potential impacts on society. The 

focus of the study was to teach students how to program 

robots to express emotion and intent only through the ro-

bot's physical actions. The authors believed that exposure to 

sociable robotics would have the potential to increase inter-

est in STEM-related activities, particularly for girls. 

 

Another recent study [28] focused on the VEX Robotics 

competition, an international program for middle and high 

school students, with the same goal of engaging students in 

the study of STEM; this time, though, through a competi-

tion, where students build robots to solve a challenge. Sur-

vey data from 341 students and 345 coaches indicated that 

94% of coaches reported increased interest in science and 

technology and 50% reported increased interest in math and 

science classes as a result of robotics-based competitions. 

The study even looked at students from different academic 

levels, and showed that the robotic competition was benefi-

cial for all of them. That is, about 20% of students with high 

GPAs, and would have pursued a STEM-related college 

major, even without the robotic competition exposure, re-

ported a change of interest from pure science majors to en-

gineering-based college majors. On the other hand, students 

with lower GPAs, who were struggling in math classes, 

reported that participation in robotics competitions encour-

aged them to study auto/machine-tool technology or elec-

tronics, for example, and motivated them to do better in 

school. Approximately 30% of the participants in the study 

were female.  

 

A different approach to analyzing the benefits of robotics 

curricula was presented by KcKay et al. [29]. That study 

compared formal (classroom setting) and informal (summer 

camps) learning environments in order to understand the 

impact of robotics curricula on student learning of science 

concepts and their awareness and interest in engineering 

careers. This study of 440 students across four learning sites 

(two formal and two informal) showed that students in the 

informal environment did better on content learning than 

students in formal classroom settings, and they also did bet-

ter on STEM interest and engagement. The study suggested 

that the overall better results with the informal sites may be 
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due to the amount of time spent on the curriculum during 

the intensive one-week summer camp experience. Approxi-

mately 50% of the students were female. The results of the 

study did not specifically link to the gender of the partici-

pants and reported that gender was not a factor when com-

paring formal to informal setting results. 

 

The research by Takaghaj et al. [30] involved a mentor-

supported robotics project. The program used Lego Mind-

storms NXT and consisted of an unstructured design project 

geared for a robotic competition. In addition, girls were 

supervised in their own schools by a female engineer serv-

ing as a mentor. The survey considered both girls-only 

schools and classrooms with boys and girls in equal num-

bers. The study showed that this set up was successful in 

stimulating girls’ interest toward STEM careers. As this was 

a relatively recent study, and the students involved in the 

survey were basically children that grew up in a highly tech-

nological era, the paper mentioned that the girls started the 

program already knowledgeable about engineering or robot-

ics and had positive images of engineering. Still, the survey 

results indicated that the program was successful in improv-

ing attitudes even further. 

 

Although the actual number has not been reported, the 

majority of U.S. engineering schools include team-based 

student competitions in their undergraduate programs. One 

such example is the VEX Robotics competition, which in-

cludes 3500 teams from 20 countries annually [28]. Some of 

these competitions even feature all-female teams such as the 

ones for SAE Mini-Baja competition [8]. Qualitative feed-

back from these events obtained from after-project surveys 

showed a positive impact on retaining women enrolled in 

engineering programs. Based on the literature survey pre-

sented here, these findings can be attributed to the hands-on 

aspect of these competitions and the mentoring and commu-

nity support that comes with a team comprised of all fe-

males.  

 

Conclusions 
 

In conclusion, women are grossly underrepresented in the 

STEM workforce, especially in engineering and engineering 

technology. The number of girls in grades 9–12 who have 

indicated their intentions to pursue engineering is signifi-

cantly less than their male counterparts. There are numerous 

factors that have been linked to the low numbers of women 

in engineering as well as the low number of girls interested 

in pursuing technical careers, notably the “perceived chilly 

climate” and lack of female mentors and role models. While 

the use of robotic kits in K-12 STEM education has in-

creased significantly in the last five years, studies carried 

out on the use of robotics to engage students focused pri-

marily on using robots to teach robotics, without a broader 

sense of engineering and career opportunities. Furthermore, 

few studies have shown the use of robotics to engage female 

students in STEM, or engineering in particular, and these 

studies lacked any formal evaluation or assessment. Thus, 

there is no clear evidence in the literature on whether robot-

ics can effectively engage girls in engineering.  

 

Based on the outcome of this literature survey, the authors 

intend to collaborate and explore the use of robotics as a 

hands-on learning tool to effectively engage girls and excite 

them about the study of engineering and engineering tech-

nology and career opportunities in these fields. This pro-

posed study plan will incorporate key findings from this 

literature survey on how to engage girls in STEM, including 

the need for female mentoring and female role models, the 

need for a sense of community and inclusion, the need to 

overcome the “perceived chilly climate”, and the need to 

feel part of a “greater good”. The partnership of Old Domin-

ion University (ODU) and Wayne State University (WSU) 

brings together two higher education institutions with the 

infrastructure, assets, capabilities, and expertise necessary to 

carry out this research through existing cooperative agree-

ments with high schools in Hampton Roads and Detroit 

Metro Area public school districts.  

 

References 
 

[1] Cordova-Wentling, R., & Camacho, C. (2006, June 18

-21). Women Engineers: Factors and Obstacles Relat-

ed to the Pursuit of a Degree in Engineering. Paper 

presented at the ASEE National Conference, Chicago, 

Illinois. 

[2] White, D., Steinhauer, H., & Davids, L. (2006, Octo-

ber 9-12). A Hands-on Approach to Increasing Engi-

neering Diversity: ERAU’s All-Women Mini-Baja 

Project. Paper presented at the 5th Annual ASEE 

Global Colloquium on Engineering Education, Rio de 

Janeiro, Brazil. 

[3] Clewell, B. C., & Campbell, P. B. (2002). Taking 

stock: Where we've been, where we are, where we're 

going. Journal of Women and Minorities in Science 

and Engineering, 8(3/4), 255-284. 

[4] Freeman, C. E. (2004). Trends in educational equity 

of girls & women: 2004. National Center for Educa-

tion Statistics. Washington, DC: U.S. Government 

Printing Office: U.S. Department of Education. 

[5] White, K., & Wasburn, M. (2006, June 18-21). A Pro-

tocol for Evaluating Web-Based Resources to Interest 

Girls in Stem Careers. Paper presented at the ASEE 

National Conference, Chicago, Illinois. 

[6] McCrea, B. (2010). Engaging Girls in STEM. T.H.E 

Journal Magazine. 

——————————————————————————————————————————————–———— 

AN INITIAL LOOK AT ROBOTICS-BASED INITIATIVES TO ENGAGE GIRLS IN ENGINEERING                                                       15 



——————————————————————————————————————————————–———— 

——————————————————————————————————————————————–———— 

16                                  TECHNOLOGY INTERFACE INTERNATIONAL JOURNAL | VOLUME 14, NUMBER 2, SPRING/SUMMER 2014 

[7] Jayaram, U. (1997). Increasing Participation of Wom-

en in the Engineering Curriculum. Paper presented at 

the ASEE/IEEE Frontiers in Engineering Conference. 

[8] Benitti, F. B. V. (2012). Exploring the Educational 

Potential of Robotics in Schools: A Systematic Re-

view. Computers & Education, 58(3), 978-988. 

[9] Hamid, N. A., Radzi, S. A., Noh, Z. M., & Ibrahim, 

M. (2009, December 7-8). Tendency of women in 

engineering program offered by UTeM. Paper pre-

sented at the International Conference on Engineering 

Education (ICEED), Kuala Lumpur, Malaysia. 

[10] Morris, LaDonna K., & Daniel, Larry G. (2008). Per-

ceptions of a Chilly Climate: Differences in Tradition-

al and Non-traditional Majors for Women. Research in 

Higher Education, 49(3), 256-273. doi: 10.1007/

s11162-007-9078-z. 

[11] Fouad, N., & Singh, R. (2011). Stemming the Tide: 

Why Women Leave Engineering. A study funded by 

NSF and conducted at University of Wisconsin-

Milwaukee.  

[12] Mammes, I. (2004). Promoting Girls' Interest in Tech-

nology through Technology Education: A Research 

Study. International Journal of Technology & Design 

Education, 14(2), 89-100. 

[13] Lanzer, F. (2009, September 16-18). Attracting Girls 

to Engineering & Technology: Reach them before 

they're turned off. Paper presented at the Mid-Atlantic 

Section Conference of the American Society for Engi-

neering Education, Lincoln, NE. 

[14] Porche, M., McKamey, C., & Wong, P. (2009, June 14

-17). Positive Influences of Education and Recruitment 

on Aspirations of High School Girls to Study Engi-

neering in College. Paper presented at the ASEE Na-

tional Conference, Austin, Texas. 

[15] Tonso, K. L. (1998). Engineering gender--gendering 

engineering: What about women in nerd-dom? Paper 

presented at the Annual Meeting of the American Edu-

cational Research Association, San Diego, CA.  

[16] Hazzan, O., Levy, D., & Tal, A. (2005). Electricity in 

the palms of her hands--the perception of electrical 

engineering by outstanding female high school pupils.

(Author Abstract). IEEE Transactions on Education, 

48(3), 402.  

[17] Bottomley, L., Titus-Becker, K., & Smolensky-Lewis, 

H. (2009, June 14-17). Escape to Engineering: A Sum-

mer Bridge Program for Women in Engineering. Pa-

per presented at the ASEE Annual Conference, Austin, 

Texas.  

[18] Abrams, L., & Fentiman, A. W. (2002, June 16-19). 

An Integrated Program to Recruit and Retain Women 

Engineering Students. Paper presented at the ASEE 

National Conference, Montreal, Canada. 

[19] Liston, C., Peterson, K., & Ragan, V. (2008). Evaluat-

ing Promising Practices in Informal Science, Technol-

ogy, Engineering, and Mathematics (STEM) Educa-

tion for Girls. (E. R. Associates, Trans.): Girl Scouts 

of America, Motorola Foundation.  

[20] Springer, L., Stanne, M., & Donovan, S. (1999). Ef-

fects of small-group learning on undergraduates in 

science, mathematics, engineering, and technology: A 

meta-analysis. The College Mathematics Journal.  

[21] Terenzini, P. T., Cabrera, A. F., Colbeck, C. L., 

Parente, J. M., & Bjorklund, S. A. (2001). Collabora-

tive Learning vs. Lecture/Discussion: Students' Re-

ported Learning Gains*. Journal of Engineering Edu-

cation, 90(1), 123-130. doi: 10.1002/j.2168-

9830.2001.tb00579.  

[22] Whyte, H. (1992). Female Friendly Science: Applying 

Women's Studies Methods and Theories to Attract 

Students. Feminist Teacher (1), 40.  

[23] Cooper, M., Keating, D., Harwin, W., & Dautenhahn, 

K. (1999). Robots in the classroom - tools for accessi-

ble education. Paper presented at the 5th European 

Conference for the Advancement of Assistive Tech-

nology (AAATE), Düsseldorf, Germany.  

[24] Weinberg, J. B., Engel, G. L., Gu, K., Karacal, C. S., 

Smith, S. R. , White, W. W., et al. (2001). A Multidis-

ciplinary Model for Using Robotics in Engineering 

Education. Paper presented at the ASEE Annual Con-

ference & Exposition, Edwardsville, IN.  

[25] Mataric, M. J., Koenig, N., & Feil-Seifer, D. (2007). 

Materials for Enabling Hands-On Robotics and STEM 

Education. American Association for Artificial Intelli-

gence. Paper presented at the AAAI Spring Symposi-

um on Robots and Robot Venues: Resources for AI 

Education.  

[26] Thomaz, S., Aglaé, A., Fernandes, C., Pitta, R., 

Azevedo, S., Burlamaqui, A., et al. (2009). RoboEduc: 

A Pedagogical Tool to support Educational Robotics. 

Paper presented at the 39th ASEE/IEEE Frontiers in 

Education Conference, San Antonio, TX.  

[27] Lu, D. V., & Mead, R. (2012). Introducing Students 

Grades 6-12 to Expressive Robotics. Paper presented 

at the HRI 2012 Video Session, USA 411, Boston, 

MA.  

[28] Hendricks, C., Alemdar, M., & Williams-Ogletree, T. 

(2012, June 26-29). The Impact of Participation in 

VEX Robotics Competition on Middle and High 

School Students’ Interest in Pursuing STEM Studies 

and STEM-related Careers. Paper presented at the 

ASEE National Conference, Vancouver, B.C., Canada.  

[29] McKay, M. M., Lowes, S., Tirthali, D., Sayers, J., & 

Peterson, K. A. (2013). Transforming a Middle and 

High School Robotics Curriculum. Paper presented at 

the ASEE National Conference, Atlanta, Georgia.  

[30] Takaghaj, S. M., Macnab, C., & Friesen, S. (2011, 



——————————————————————————————————————————————–———— 

 

June 26-29). Inspiring Girls to Pursue Careers in 

STEM with a Mentor-Supported Robotics Project. 

Paper presented at the ASEE National Conference, 

Vancouver, B.C., Canada. 

 

Biographies 
 

JENNIFER G. MICHAELI is an Assistant Professor  

in the Mechanical Engineering Technology Department in 

the Batten College of Engineering and Technology at Old 

Dominion University and the Director of the Naval Engi-

neering and Marine Systems Institute. She spent 15 years as 

a Naval Engineer and Program Manager both in the govern-

ment sector and private shipbuilding industry, where she 

provided leadership and technical expertise on the design, 

construction, testing, and fielding of advanced marine vehi-

cles and related technologies for U.S. and foreign Special 

Operations Forces. She is a recipient of the ASNE Young 

Engineer of the Year award and the Navy's RADM Melville 

Award for outstanding technical achievement. Dr. Michaeli 

completed her Ph.D. in Mechanical Engineering at ODU, 

her M.Sc. in Ocean Systems Management at MIT, and her 

B.Sc. in Naval Architecture and Marine Engineering at the 

Webb Institute. She is a licensed professional engineer in 

Virginia. At ODU, Dr. Michaeli's research and teaching 

interests include topics related to naval architecture; marine 

engineering; unmanned vehicle design and operations; ship-

building and ship repair; design, manufacturing and testing 

of composites and lightweight structures; design optimiza-

tion; multi-criteria decision modeling; and teaching creativi-

ty in engineering. Dr. Michaeli is actively engaged in devel-

oping and promoting government-academia-industry part-

nerships to further the advancement of naval and marine 

engineering and foster the future professional engineering 

workforce. Dr. Michaeli can be reached at 

jgmichae@odu.edu. 

 

VUKICA JOVANOVIC is an Assistant Professor  in 

the Mechanical Engineering Technology Department at the 

Batten College of Engineering and Technology at Old Do-

minion University in Norfolk, VA. Dr. Jovanovic has devel-

oped two new senior elective courses at ODU related to 

Mechatronics in which she teaches students how to design 

and build autonomous robots. She is a faculty co-advisor of 

the ODU IEEE Car team. Her research focuses on mecha-

tronics, product identification, product lifecycle manage-

ment, assembly systems, automation, and energy efficiency. 

Previously, she worked in the engineering services, aero-

space, and power generation industries. Dr. Jovanovic 

taught at Trine University in the Design Engineering Tech-

nology Department. She was a Graduate Research Assistant 

at Purdue University in the Product Lifecycle Management 

Center of Excellence. While working at Purdue University, 

she was actively involved in the Society of Woman Engi-

neers as a Graduate Relations Director as a resource to un-

dergraduate female engineering students for graduate school 

events planning and outreach. She also was a member of the 

faculty at the University of Novi Sad in the Industrial Engi-

neering, department. Prior to arrival in the U.S., she spent 

five years serving on a European Robotic Association EU-

ROBOT organizing committee. Dr. Jovanovic can be 

reached at v2jovano@odu.edu. 

 

OTILIA POPESCU r eceived the Engineer ing Diploma 

and M.S. degree from the Polytechnic Institute of Bucha-

rest, Romania, and the Ph.D. degree from Rutgers Universi-

ty, all in Electrical and Computer Engineering. Her research 

interests are in the general areas of communication systems, 

control theory, and signal processing. She is currently an 

Assistant Professor in the Engineering Technology Depart-

ment at Old Dominion University in Norfolk, Virginia, and 

has worked in the past for the University of Texas at Dallas, 

the University of Texas at San Antonio, Rutgers University, 

and Politehnica University of Bucharest. She is an active 

member of IEEE and has participated on the technical pro-

gram committee for IEEE ICC 2010, VTC 2009 fall, 

GLOBECOM 2006, and CAMAD 2006 conferences. Dr. 

Popescu is an IEEE Senior Member since 2005 and is a 

recipient of the Exemplary Reviewer Award, IEEE Commu-

nications Letters Editorial Board (Nov. 2011). She is a 

member of the IEEE Women in Engineering Society. Dr. 

Otilia Popescu has taught undergraduate and graduate 

courses in electrical engineering in areas including commu-

nication systems, wireless communications, networking, 

systems and signals, circuits, and embedded systems. She 

has introduced a new course on embedded systems for the 

ECE department at ODU, which she has taught for the past 

six years. She has also developed MATLAB-based labora-

tories for the communication courses, and is currently teach-

ing circuits laboratories for the Electrical Engineering Tech-

nology program. 

 

ANA DJURIC r eceived the Dipl.-Ing. Degree in me-

chanical engineering from the University of Belgrade, Ser-

bia, focusing on Control Systems; the M.A.Sc. degree in 

Industrial and Manufacturing Systems Engineering from the 

University of Windsor, Canada, in the area of Industrial 

Robotics; and a Ph.D. degree in Mechanical Engineering 

from the University of Windsor, Canada, in the area of Re-

configurable Robotics. Prior to her arrival at WSU, Dr. 

Djuric worked in industry for five years. She worked as a 

machine and tool designer first and then as a Robotics soft-

ware Analyst. Dr. Djuric worked as an instructor for four 

years at the Mechanical, Automotive, and Materials Engi-

neering, and Industrial and Manufacturing and Systems En-

gineering departments at the University of Windsor. Since 

——————————————————————————————————————————————–———— 

AN INITIAL LOOK AT ROBOTICS-BASED INITIATIVES TO ENGAGE GIRLS IN ENGINEERING                                                       17 



——————————————————————————————————————————————–———— 

——————————————————————————————————————————————–———— 

18                                  TECHNOLOGY INTERFACE INTERNATIONAL JOURNAL | VOLUME 14, NUMBER 2, SPRING/SUMMER 2014 

the fall of 2011, she has been an Assistant Professor of En-

gineering Technology in the College of Engineering at 

Wayne State University. Dr. Djuric is working on under-

graduate and graduate research and she is a member of the 

Council on Undergraduate Research (CUR). Dr. Djuric’s 

research areas include Industrial robots, kinematics, dynam-

ics, control, and advanced manufacturing systems. She has 

published over 40 journal and conference papers. 

 

ECE YAPRAK is a Professor  of Engineer ing Technol-

ogy in the College of Engineering at Wayne State Universi-

ty. She received her B.S. degree in electrical engineering 

from the University of Michigan (Dearborn) in 1980, and 

M.S. and Ph.D. degrees in computer engineering from 

Wayne State University in 1984 and 1989, respectively. Her 

research interests include computer networks and communi-

cations, especially wireless communications and wireless 

sensor networks. Her research has been published in the 

leading scholarly journals in engineering, including the 

IEEE Transactions on Communications, the IEEE/ACM 

Transactions on Networking, IEEE Transactions on Educa-

tion and the International Journal of Modeling and Simula-

tion. Dr. Yaprak’s research has been funded by prestigious 

grants awarded her from the National Science Foundation, 

the U.S. Department of Energy, NASA, the U.S. Navy, and 

the business community. She has held eight research fellow-

ships at NASA research centers (John Glenn Laboratory at 

Case Western, Jet Propulsion Laboratory at Cal Tech, Ames 

Research Center at Stanford, and the Johnson Space Center 

at Texas A&M Universities) and the U.S. Navy (at its 

SPAWAR Research Center in San Diego). She has also 

served as a Fulbright scholar at the Nokia Wireless Commu-

nications Research Center at the University of Oulu in Fin-

land. Dr. Yaprak is currently an ABET IEEE/ETAC Com-

missioner. 

 

 

 

 


	Old Dominion University
	ODU Digital Commons
	Spring 2014

	An Initial Look at Robotics-based Initiatives to Engage Girls in Engineering
	Jennifer Michaeli
	Vukica Jovanovic
	Otilia Popescu
	Ana Djuric
	Ece Yaprak
	Repository Citation
	Original Publication Citation


	Z__TIIJ spring 2014 v14 n2.pub

