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The increasin demands for a 21st centur . . . . . . Students’ and instructors’ description of engineers as
5 , _ nury In engineering courses where professional skill development and career exploration/planning are , , P i
postsecondary education-- that incorporates the liberal : . , : . 5 Designers/Tinkerers suggests that professional
. . . . central, how do engineering students’ perceptions of the field vary: , , , ,
arts, humanities, and social sciences--in contrast to the engineering courses may influence students
° ° ° ° [] 1 ’ : 1 1 1 ° ° ° ° °
stasis of engineering curriculum, has catalyzed an RQ 1: In what ways are the course instructors’ perspectives similar or different to perspectives of engineering but may not be sufficient
. . . . . e e . ’ ° . ° . . . .
engineering education “identity crisis” [1]-[9]. Without students’ perceptions of engineering? to help them shift to a Social/Servant perspective. This
an understanding of the engineering norms, practices, RQ 2: In what ways (if any) does gender and level of engineering education influence students’ may require a more connected community and societal
and worldviews that engineering students and perceptions of engineering? experience (e.g., service-learning) in their engineering
instructors carry from their courses, there is an education [12], [13]. In comparing both courses, there
increased risk that underrepresentation in engineering Participants appears to be a gender-specific role in the formation of
will continue to persist. Twenty-four undergraduate engineering students (primarily juniors and seniors; 98% male) in a Technical students’ identification with the profession.
Communication course and 20 women undergraduate students (primarily freshmen and sophomore; 100%
This work aims to expand a previously developed study female) in a Women in Engineering course in a rural western U.S. university participated. Disciplines included Interestingly, the lack of change in the systemic domain
on engineering professional identity by exploring two Mechanical Engineering, Computer Science, Civil and Environmental Engineering, and Electrical and Computer for the Women in Engineering course suggests that
uniqgue engineering courses (serving as case studies) at Engineering. All procedures were compliant with Institutional Review Board policies. there is a lack of familiarity about the systemic factors
a college of engineering at a western institution in the Data Collection (e.g., accreditation) in engineering among female
U.S. One course focused on helping engineering Students were provided with a semi-structured survey developed by Villanueva and Nadelson [10]. The survey students [14], which may limit the full development
students develop technical communication skills while questions were self-reflective in nature and designed to gather data representative of the students’ perspectives and solidification of an engineering professional
the other course aimed to help underrepresented of themselves as engineers and of the field. The same questions were provided to the instructors to complete in identity [10], [15]. Future research will use a more
women in engineering to understand about and plan written form via email. granular approach to understand how the framing and
for careers in engineering. Both cases are uniquely Data Analysis structure of a course may influence students’
positioned to help engineering education researchers Axial and thematic coding of the responses occurred for the survey responses to these questions. Interrater perspectives about engineering. Also, experiences of
elucidate how professionally-focused and career- reliability was derived among three individuals who had over a 90% agreement in the codes. Instructor faculty will be explored further.
planning engineering courses could guide students’ responses were also coded in a similar fashion and were member-checked with the instructors themselves.
erceptions about engineering. 4 Implications for Practice O
The findings from this preliminary study may help
/ Framework \ Results engineering educators uncover how courses (and their
_ , : instructors) shape perspectives of engineering and of
In 2017, Villanueva and Nadelson developed a working * Regardless of course, students and instructors their roles in the field. Findings suggest that there is a
deflnltlon Of englneerlng profess,onal Ident,ty |n Stated that one Of the pnmary rOIeS Of englneers TabIeZ). Reprzs(;ntativejxafmhplesofstude(nts’ perceptions during the mi;zldle of the semester (Technical Communication gendered ro|e |n Students, perspectwes Of englneerlng
. . . . . . . Course) or middle to end of the semester (Women in Engineering course -
response to the term belng Conveyed InconSIStently In entalls that Of a DESIgner/Tlnkerer (Table 1 beIOW) || Foci | Sources for Perceptions about Engineering 3s |t relates tO the dOmaInS that StUdentS use in
. 1 71 1 1 1 Students:
the literature [10]. In turn, the authors sought to create * For both courses, the individual domain (involving _ Individual (54%): B describing the work and skills of engineers. While
. L. . . . . H- ’ o . . . z -“I would not consider myself an engineer to a hundred percent before | started working as one after .
a Worklng deflnltlon Of englneerlng profe55|ona| an |nd|V|dua|S |dent|flcat|0n tO d prOfESSIOH Via g Bn3y)studies. But | believe | have a mindset of an engineer. | think of solutions not problems.” (ID 26, File profe55|ona| eng|neer|ng COUrses may help Students
|dent|ty that COhS'derS hOW Hseasoned profe55|onals knOWIEdge and |nterna||ZEd faCtOFS) Was greateSt, g Sl?cia.ll(13%): . - - . ] ] " . ] ] ]

. ] ] ] ] Table 2 to the r| ht) . § -”Belngableto unlfygveryone.s|deastoconf9rmthe best solution.” (ID 13.,, F|Ie'05) |dent|fy a more modern view Of eng“’]eenng’ |t may
mlght Self_descrlbe Who they darein relatlonShlp to g . g g Ot’;:‘:;j‘?(f;fgzpﬁfzs;nal engineer communicates clearly and honestly with clients, co-workers, and nOt be SuffICIent to fu”y Shlft Students’ perspectlves to
their profession” [10, p. 640]. Furthermore, the * For the Women in Engineering course, students B [eteca . - . . . . .

. L . c T Working on [identifier removed] team has helped me gain these skills: | have Iea'nrned to document my 3 SOC|a|/Se rva nt deflnltlon Of eng|nee rlng prOfESSIOna|
WOrkIn dEfInItIOn was d€V€|O ed tO ConSIder sources Changed the most between |nd|V|dua| and SOC|aI > 3 workclearlyforotherteam.mates to.V|ew; | have learned the |.mpor.tance of meetings and keeping to an

e s e on . domains with no changes in the systemic sources. IR cien achmananersasassmomt 1025 Honamson o oo identity, which is closer to what a 21 century society
Of InfOrmatIOn and |nteraCt|OnS that alre de”VEd frOm g y ’ E g -“A professional should be proficient with engineering practices. A professional must be a continual needS POSSlbly COmplementlng |nStrUCt|On W|th SerV|Ce
. . . . . . , _ . ) . ) = §' learner.” (ID 54, File 05) .
|nd|v|dua|’ SOClaI, and System|c expe”ences and that Table 1. Representative quotes 9fengmee_rmg studer.lts aﬁdlnstructors g % Instructors: . i

_ T , responses about their perceptions of engineering S8 individual (62%) learning experience may help students develop a more
these are not flxatEd Wlth time and experlence, || Foci | Mediator |  Designer/Tinkerer | Social/Servant | ,g ©  -“Math is the skill that springs to mind first, but there are more skills that define a professional .. . . .
- Students (18%): Students (47%): Students (35%): < £  engineer. A “professional” has a level of expertise, responsibility, and accountability that he or she lives hOl |St|C view Of engl neeri ng,
= “An engineer is “An engineer is someone “a person who seeks to improve the & g— up to.” (ID 01, File 03)
§ someone who can  who takes the time to quality of their own life and the lives of S  Social (38%):
1 1 1 1 1 1 1 1 + apply knowledge of think through a problem others bv creating innovative things or © -“Engineers do not work in vacuum. They must be able to work with other people. People skills such as
Englneerlng prOfeSSIOnaI Identlty IS MOreE hOIIStIC and g p?Ss»ilcs, chemiftry, and findasi!utizn.They i(;:as WI:;Zh thetrefources :Va”;fglegto .§ convgersation', conflict management, trus{,and credib'ility are essential.” (IDpF)l,pFiIe 03)p f R f \
requires an integration between how an individual Rl e et agneerng ™ (007 S T sent sl afon eviee ooy et sl Jo b r ngine st st ererences
develops an identity (formational identity) and how ép B L Instructors (50%): ey e 21,0 L bowney and ). . Lucons. Hisvory and Tochnalogy. var 20, no. 4. op. 393420, 2000
. .. . . . . € ] ,g Instructors (0%): Instructors (50%): ”ns;] Lunc i(;reser i ;n individual who uses udents: [3]. J. R. Lohmann and J. E. Froyd, Cambridge handbook of engineering education research, (pp. 283-309), Cambridge, MA,
they perceive their identity within a profession ¥ 55 g s N b 1l e T Hudents: Cambridge Universiy Press, 2010, o
. . . % > E and verb. An engineer is a :Eﬁ?ei:];reenajil;/;t&;np;zalslr;tizz:vglrzﬁls . e @ @i mEel e A enEine [ st | s el of e rides e dher i [4]. Unltfad St?tes MlllFary Acafjemy, http.://www.usma.edu/wph|story/SltePages/Home.aspx, Accessed 24 February, 2016.
(professional perceptions; Figure 1; [11]). - c G problem solver. An improve quality of life. Engineers processes needed(ID 0, File 01) | (6 Williame, The Chroniele of Hiaher Edncation Revitm, val 49, mo. 30, pp. 61 2002,
E g. engineer is someolr)e wh'c’) influence all aspects of daily life: _ - - | do not consider myself an engmger because | have no skills, or knowledge basg to solvg ' (7). P. Dias, Philosophy of Engineering and Technology, vol. 15, pp. 139-150, 2013.
= can look at aIlIlthe p’:‘:lrts including the water we drink, the food g 0 lmpo.rtant problems. If | am’?n englnger then anyone can be one, and then there is no point in [8]. S. D. Sheppard, A. L. Antonio, S. R. Brunhaver and S. K. Gilmartin, “Studying of career pathways of engineers: An illustration
© ?nl:()j (;:ea'f;a :\;}hole that e eat, the cars we drive, the ;l'l’ Lr)’Ts S 'wlo(rzk(IJn/gtha;iio)r four years.” (ID 12, File 01) withl;cwo data sets,” In A. Johri and B. M. Olds, (Eds.). Cambridge handbook of engineering education research, Cambridge, MA:
S is better than the anedlicines we e, the mladas we s 0 ocia % to 55%): Cambridge University Press, pp. 283—-309, 2014.
§ individual parts.” (ID 01) exp(ljore"(ID 02§ e the ga _g = -“Everyone has contributions to add, and engineers need to be willing to accept, and carefully consider [9]. W. SEIIivan, http?l//www.\?vzstmont.edu/institute/conversations/2004_program/pdfs/SuIIivan.pdf, Accessed 24 February,
° @ o suggestions and proposals.” (ID 14, File 02) .

F ol a- _'-E nEo Syftgemic (0% to (F))%)F:) N/A [21001]6I Villanueva and L. Nadelson, International Journal of Engineering Education, vol. 33, no. 2(A), pp. 639-652, 2017.
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e tY' %" “Applied science “Learning to solve “Engineering is solving a problem to 'g 5 Individual (52%): Engineering Education Annual Conference and Exposition, Liberal Education/Engineering Studies Division, Accepted, Salt Lake City,
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Figure 1. Proposed relationship between formational identity and professional 2] S @ innovative specific knowledge, training and skills, £ & teamwork, leadership, and many other transferable skills...| repeatedly emphasize the critical need of - ‘ daht
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