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ABSTRACT

With student attritiorin engineeringnost frequently occurrinduringthe 2° yeardueto
perceptions opoorteaching and advising, curricular overload, and a lack of a sense of belonging, this
study sught to addresthese concerns a novel wayhrough videos This study was inspired by the
success of existing ecampus mentoring services that enlist more advanced students to act as academic
and cultural mentors, and sought to connect with students who may feel unwelcome or socially inhibited
from attendiig similar services.

On-campussupportserviceshave historicallyexperiencedervicelevel concerns with regards to
overheadcoststhat have resulted in targetispecificaudience®ver restrictediuratiors of time.
Through these measurdé®thlack ofawareness and social inhibition to attendara®resulted in some
students not receiving the support that they need in order to succeed in engifieesihdress this
concernthis studydeveloped and tested a videasednterventionon 2 year studerstidentifieda s - fi a t
risk-for-a t t r througloGPA andelf-reported measures of belonging in engineering intervention
involved 18junior- and seniofevel engineering studenfsarticipatingin videotapednterviewsthat were
segmented by topiato 305 videosand posted to a private Vimeo chanfidlese videos acted as static
virtual mentors for the study participants.

To evaluate thampact of these videgan exploratory case study was conducted With -risla t
for-attriti o paéticipans thatincluded7 women and 6 meifhe participantsompletel a pre
interventioninterviewconcerning their current status in engineering, a reflection of ih&iyéar, and
perceptions obr-campussupport services. Participam®&rethenasked to watcbne tour of videos,
keep a notebook of their exparee, andecordthe dateand time thaeachvideo was watchednce
completed, prticipantsparticipatel in a postintervention inteview concerningheir video choices,
reactions, and outcomes of the experieaod any affordances that they saw initiiervention toal

Drawing on expectaneyalue theorythe resultof this studyyieldeda model for how
participants made their video selections, how thegteekto virtual mentors andterpreted theivideo
content, and how these reactions led to collective identity beliefs and intentions to act on the advice
provided Additionally, participants highlighted some of tafordances of offering mentoring thrgiu
static videa. Of paticular importance was thgerceptiorof shared identitypetween participants and
mentors as a precursor to impacting future intentions to act on their athvedndingsled to
recommendations regarding the redefinition of desimentortraitsfor atrisk-for-attrition students was
discoveredand also, the potential for offering virtual mentoring as a proxy or precursor to attending on
campus servicesithout the programand studentevel concerns hindering current offerings
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Chapter 1: Introduction

1.1 Statement of the Problem

Engineering edcation has a retention probleBubstantial researdh the formof bothlarge
guantitative and small qualitative studiesg. Seymour &ewitt, 1997;Marra,RodgersShen, and
Bogue 2012)has identifiedhe most salient factors relatedstodentdpersistence and attrition in
engineeringThelist of factors include, but areot limited to,enty credentials from KL2 (Keenan &
Gabovitch 1995) instructionda methods ad studenfaculty interaction (Marra et al. 2012)Jrricular
difficulty (Marra et al,2012),academic and social support frgmers and other socializdesg.Frome &
Eccles 1998; Amenlhienan 2000; Jacobs &ccles 2000; Amenkhienan &ogan 2004; Marreet al,
2012) and perceptions of belongifiglarra et al.2012) Many of these factors have shown to be most
critical during thesecond year of the curriculuas thisperiod has shown to the time at which a majority

of students elecbtleave the majaiMin, Zhang, Long, Anderson, & Ohland, 2011)

As knowledge of thesattrition factors hadbeendisseminated, universities have taken measures
to address thentniversity-sponsoregupport sericeshave not only been developed, but hpkaven
successful in scaffolding the academic and social successdents at risk for leavirgngineeringe.g.
Abrams &Jernigan 1984; Hrabowski &Pearson1993; Hrabowski & Matonl1995; Keena &

Gabovitch 1995;Amenkhienan2000; Amenkhienan &ogan 2004. With thesubsequent success of
theseprogramsn retaining studenfghe inevitablencrease in demardd to twosets ofproblems. Tk
first set involves the serviceghemselvedn terms ofoverheadpersonnel and logistical costg)hich has
led to programs targetirgpecificaudiences and certaitime periodsn order to maintain effectiveness
(C. Zawaskipersonal communication, May 2013)he consequences trgeting certain audiences and

time periodshas led to a secondary sétproblems in thastudentavho might otherwise benefitom



these services are either not targetediindered by other social barriers to attendgAeceenkhienan

2000; Amenkhienan & Kogar2004) online tools offer a potential alternative

With current online tools for gathering information about courses (e.g. www.Koofers.com) and
instructors (e.g. www.ratemyprofessor.com) relyinglerontextualized walls of text from anonymous
contributors, the need for enhanced online tools beyond camdeastructors that incorporate a greater
level of credibility and rigor . With recent developments such as online mentoring facilitated through
email (www.mentornet.net), and digitaityeated anthropomorphic role models showing promise in
addressing streotypes about engineering and other beliefs such asfféedicy (Johnson, Ozogul,

DiDonato, & Reisslein, 2013), there still lacks a means of providing age relatable individuals that can act

as both academic and cultural mentors in a format that issibteeto all students in an online format.

1.2 Research Purpose and Primary Research Questions

To help address these probletis purpose of thistady was to develop and testiatervention
using online videoaimed at providing academic and isbsupport analogous that received through
onrcampuauniversitysponsored suppeservicesbut without the servicéevel limitations and student
levelinhibitors to attendancén contrast taurrentonlineresourcedacking credibility because of the
anonymityof the expertandor lackingpersonaktonnectiorthroughtextbased informatiosthis study
provided advice from junior andseniorlevel students througbrerecordedvideos Suchuse of videoss
a proxyfor, or precursoto, on-campussupportserviceghroughcontextuallyspecificstudent

testimonialds something that has yet to &eplored

If the benefits of oitampus support servicean be made accessiblestadents who would
otherwise not seek out assistattu®ugh virtual meanshensimilar effortscouldalsobe developed and
tailored to a variety of contexts that both meet the negsisuggling studentandprovides additional

options for institutions seeking to supptiréir needs



1.2.1 Research Quegins
To achieve this goalhis study involved thdevelopnentand teshg of a virtual mentoring tool
targeting atrisk-for-attrition studentsThe goal of the study was to understand how students engage with

virtual mentoring videosThe followingreseath questions were posed:
RQLWhat <criteria best explain studentsd viewin
RQ 2 How do students react to virtual mentors and the contents of their videos?
RQ 3 What immediate outcomes result from engaging with this type of tool?

RQ 4 What affordances does thigty of tool provid@

1.3 Research Approach and Methodology

Giventhe lack of existing researcim @irtual mentoring in engineering educatiomyst of he
important factorsegardingooth the development and impacts of this type of intervengiorain largely
unknown.As a resultan exploratorgase study approaetasused to arlgize the impact of airtual
mentoringintervention Participantsvere recrited based on results fromsurvey admisitered at the
beginning anand of their firstyear program. While the survey measured several constructs, the focus
during recruitmentvas on i denti fying indi vi299)fdtheirhigortoh | ow GF
being atrisk-for-attrition fromengineeringOhland, Zhang, Thorndyke, & Andersen, 204 total,

thirteenseconédyear studers includingsix malesand seven femalgslected tgarticipant

Datacollection involvedore- and postinterventioninterviewsand a series of handoutsat were
completed during the interventipas illustrated in Figure. The first interviewwas a contextiefining
interview targeting participaribeliefs regardig their current courseworfgst-year eyeriencesand
perceptions ofiniversitysponsored suppeservicesAfter completion of the printervention interview,
participants were given three handouts. The Participant HaBbl){ Appendix D)guided the

participants on how to access and navidfa¢eintervention material¥he Complete Video Index (CVI)



(Appendix E)introduced the video mentors, listed their videso®l asked for participants to record when

each video wasgiewed TheParticipant Notebook (PN) (Appendix pjovided space for studts to

reflecton their viewing experience every fivevideBsar t i ci pant s were asked to v
worth of video over the next¥4 days and keep a log of their experience through the provided handouts

(see Figure 1)

Onceviewing was comted, participarstreturned for a postterventioninterview regardig
the impact of the experiencthis interview focused on choice behaviors, reactions to mentors and
content, outcomes of the experience, and affordaheeol provided. While four da sourcesvere
collectedincluding the préntervention interview transcripts, pestervention interview transcripts, the
Complete Video Index, and the Participant Notebook, this dissertation $aoudesively on the post
intervention interview tramsipts with a variableentered analysis in order to answer the posited research

guestions for this studythe complete rationale for this choice is covered in Chapter 3.

Pre-Intervention Post- .
I i Intervention
nterview :
Intervention Interview
P CvLeN | | e
50-60 Minutes 7-14 Days 30-120 Minutes

Figure 1 Data Collection Chronologyand Focus

Once dataollection was completedhterviews werdranscribed and analyzedingbotha priori
codes grounded i n -tBeory (2e09ndemergeretades&aoding/took @akelire
three phases including categorization coding, detailed codithclarification and refinement coding.
Categorization codingroadly identifiedchoices, reactions, outcomesd affordances by mapping
responses tepecificinterview items with thie correspondingesearch questiongach category wathen

dividedinto several stitodescorresponding to their respective expectavalye construgor to



emergent themes not captured by expectaatye theoryLastly, a final phase of coding involved the

clarification and refinement of codbefore the final writaup took place.

1.3.1 Limitations

This study had severhlimitations. The first limitation was that all data was collected from a
single institution. The effect of using only a single context is that there are several contextually specific
variables and bies that limit the extent to whitkansferto a broader audienese viable However,
since this study purposely sought to test the effects of contexhaddlyant social influences, particularly
the provision ofunior and senictevel studentmentors a 2" year students, the single institution

limitation was not a primary concern, and moreover, was done intentionally.

The secondimitation of this study was thatudy participantself-selectedo be part of the
study; his self-selectionwas unavoidable as participatioould not be made compulsamder IRB
mandates. The sedlelection by virtual mentors was reotoncernbut for the seconglear students, it
was. Since one of the major goals of this study was to test the effects aff wielmtoring oower-
achieving student®neunderlying assumptiois that thesestudents also had not, or would not, seek out
ornrcampus opportunitief\s a resultthe participants in this studwho chose to engagmay not have
been representative dfd target audience for this interventi®@ecausetudents for this study were
required to email the researcher directly, participate in two interyevwdsompletea series of handouyts
there is no guarantee thhe participants in this studyesimilar to studentsvhowould likely be in

danger ofeaving engineering.

In addition,participants in this study were paid $50 for their effofhile historically payment
has not been the driving factorstudentp ar t i c i p a n ttakedpartdreacstiy sitidaes reeed tode

noted and may further limit the transfer of the findings



1.3.2ResearcherBias

As a former engineering dropout due to poor academic performance and a histkanyosf
regarding the issu@y stance as a researchebiasedby my own prior experiences. These biases had
the potential to impactata analysis in a way that represented my personal views on the matter rather than
the objective opinion that participants were trying to confdeying data collection, there- and post
intervention interview protocolsere reviewed by experts and pitestedwith graduate student$o
help objectify the analysis, @sond researche&ras introduced, and discrepancies in interpratatiere
negotiated to an acceptalsiandard of variatim A more detailed discussiaf the analysis procedures

used in this study will beovered in Section 3.6

1.4 Definition of Terms

Several termare presented here for clarification and contextualized within the bounds of this

study. The terms are refedréo throughout the remainingpapters with these definitisrin mind.

At-risk-for-attrition

Students wer eriskddr-atstsii if i iean @ si fi att h e the fisteyeaf obtheme d poor |
program.Specifically, sudents with GPAbetweer2.0299and 6ébel onging in enginee

less on a 5.0 Likert scaleere classified as -aisk-for-attrition.

Socializers

Socializersarpeopl e t hat contribute t(Ecclemehal, 983 The mastual 6s p
influential socializers folK-12 childrenhave shown to be parents and teacftecsles 2007) while for

higher education, the role tifese parties remains but is augmented by the inclusi@spécted peers,

namely, fellow student§menkhienan, 2000)nteractionwith socializers has been shown to influence

onebds perception of selHccles2007ough observational | e



UniversitySponsored Suppe8ervice

A universitysponsored suppester vi ce i s any effort by a universi

academic and social neetihiversity-sponsored support services can be acadengooffice hours,
social(e.g. LGBTA group), or a combination of theawFor this study, universityponsored support
services will refer to those services that offer both academic and social support through the provision of

student mentors.
Virtual Mentor

A virtual mentoris ajunior- or senioflevel engineeringstudent whosolunteered tdake part in aideo
tapedreflective interview focused primarily on their second year experiebegails on how the videos

were processed and posted to the weldlim@issedn Chapter 3.

1.5 Significance of Dissertation

The significane of this dssertation is that develogdand testda video-basednterventionthat
providedacademic and social support analogous towthéath is availableghrough universitysponsored
supporitservices without theervice and studentevel problemsTo address the disadvantages of on
campus support services in a way that improves on existing online tools, this work brings together
contextually relevant and aggpropriate mentors in a virtual format that is inclusive to all individuals
and that mainias confidentiality of the user in its delivery. By providing an array of information about
each virtual mentor and providing a variety of available mentors and content, participants are able to
explore a range of topics that enables them to identifytivéhnformation source and assesses the
credibility of the conveyed message. As the first tool of its kind, the potential for this type of virtual
mentoring tool is currently undstudied in engineering education and has the potential to become its

own field of inquiry in the near future.
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1.6 Summary of Remaining Chapters

Chapter 2 provides@view of literature concernirtpe mostecent issues related to student
attrition in engineering edutian. Following a discussioof the current thoretical ladscape ometention
and atrition, thef oundat i ons o f-vakietbhebr@aegesantedas thet panmagy framework
for analysis irthis study.The discussion includepectancyaluetheoryas a developmeal
framework as well agecent developments incorporatiagnergingoersonal and caltive identity into
the model Particularattention will be focused on thiele of socializers ithe model and how they can
affectconceptions of self arfgelonging in engineerin@uilding on his frameworkan analysis of
current universitysponsored support programs will be discusestth particular emphasis on their
constructionlimitations, and inhibitorsattendanceBased on this analysia,foundatiorsupporing the

needfor a virtual proxy for these services will bgresented.

Chapter 3 outlines the details concerning the development of the virtual mentoring intervention
and an analysis of its impacts orrizk-for attrition students througdn exploratory case study method
and a variableentered analysislethods used ithe ecruitment of participants, tttevdopment of

interview protocols and codebooks, and qualitative anglysiseduresrepresented.

Chager 4 displays the results of the codprgcess with respet the four research questions:
choices, reactions, outcomesd affordances. ChapteuSeshe results of Chapter 4 to answer the
research questiorad situate the findings in prior researChapter Gutlinesthe theoretical
contributions of the warwith respect to identity beliefs of-ask-for-attrition students and the potential
outcomes andpplications of interventions like the one tested in this stuastly, recommendations for
the development of futuiaterventions are presentedong wih associatedesearclagendashat may be

explored



Chapter 2 Literature Review

2.1 ldentifying the Problem

Engineering educatiolmas aretention problenm that large percentages of studears leaving
the major duringhe first two years atheir curriculum(Marra et al.2012; Min et al.2011). While the
rate of attrition has not shown to be statistically significant when compared toratjoes (Ohland,
Sheppard, Lichtenstein, Eris, ChacHalayton 2008),the fact remains thatudentdeaving
engineeringarerarelyreplaced by studentsoim other majors (Ohlanét al, 2004).As a resultstudent
attritionin engineering is aroblemas the shortfall in US graduates over time will faratustryto look

elsewhere in order twlfill its needs

The factors that have contributed to student attrition and the timeframe in which these decisions
have occurrettave beenvell documentedSey mour and Hewi ttdos (1997) semi
converged on two geral categories of students theft engineeing: those who became bored or
disinterested in the curriculum amldose that felt that were forced to leave due to a loss of academic self
confidence. This work was recentlpdated by Marratel. (2012),who quantitatively and qualitativel
analyzed the second group, hamétgse who left due ta loss of academic satbnfidenceln their
study, heyidentified three main factors thatst contributedo student decisions to leagagineering
includingpoor teaching and advising, curriauldifficulty, and a lack of belongin§oorteaching was
linked o both faculty membstandgraduate assistants, whddvisors were seen gi/ing poor advice
andperceived asonresponsive to student needs. Curricular difficuligs expresseas thecombination
of overall wrriculum difficulty and discouragement due to poor grades in engineering colingtthe
last factor lack of belongindgeneral)wasstronglycorrelated to lack of belonging in engineering and

the feeling that a neangineeringareer may be more fulfilling.



While all three factoraddressed in the Marra study were importdrgstatisticalanalysis
showedhe social factor, lack of belonging, be morénfluentialins t u d e cistorstd leaslee
engineeringhan either of thacademic factor&urricular difficulty and poor teaching) he significance
of a lack of sense of belongimgas not only the most salient factor in attrition decisions, lalsdt
determined whether or not students transferred to a technical-tectoical major As Marra showed,
the greatethelack of belongingthe less likely the student was to declare another technical major

thereafter

With respect t departurenMin et al.q201identified therSithsodgh the B
semesters ahe period with the highest percentage of students leaving the major (particulaffy the 3
semester). As shown in FiguretBese results highlight this time period as critical for better
understanding student persistence and attrition decisions, anchaa potential focal point for

intervention efforts.

Student Attrition vs. Time
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Figure 2 Min et al. 2011Engineering StudentAttrition vs. Time

2.2 ExpectancyValue Theory

To investigatethe potential for an intervention aimed at addressing the needsisk-for-
attrition students in engineering Ec c | e s évalee thpoey(EVTa(Bcclgs 2007)will be used for

its proven track record in explaining and predicting student behasiaxsademic contexts
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Figure 3 Abbreviated ExpectancyValue Theory Model adapted fromEccleet al. 2007

As Figure 3llustrates, aptitudes, combined with an evaluation of past experiences and
interpretation of relevardocializers e st a bl i s h e s Thissense sf salf,@nrtusneplagsfout s e | f
in thechoicespeoplemake related to their persistence and performance vathiven domain. Building
on work related to decision making, achievement theory, and éitirittheory (Ecles 1983),EVT has
been used in a variety of contexts, mostly academic, resulting in a model that describes how individuals
who possess high expectations for success and assign high importance tur agdadiculatask or
activity, chaose to enroll, persist, and perform greater than those who do not (R6€&s While
success and value beliefs can be forimeal variety of ways, with variationgIsex (Eccleswigfield, &
Schiefele 1998; Ruble &Martin, 1998; Eccles2007), externalactors such as cultural norms, vicarious
experiences, and the impact of socializers such as parents, teachers, and, most relevant to this study, peers

(Eccles 2007) all play a role in the development and internalization of these beliefs.
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While Eccle$model was initiallyusedas a tool for studying 2 contextsparticularlyto ask
why fewer women enter math and science fieletcles 1983) it has more recently proven useful in
engineering education research to study enroliment decidatasovich, Streveler, & Miller2010)
career choice@Matusovich 2008) and motivation across first year progra@snesParetti, Hein, &
Knott, 2010) Based on its currency in engineering education and its proven utility in explaining student
behavor in academic contextd# has been selected & tprimary frameworkor this study Specifically,
this study focuses ahe influence oBupportive social influencesfcializersis key inputs to positively

impact student beliefsbout themselves anlde activities that theghoose tengagen.

With a chosen focus on socializers, the question becomedypkatf socializers ahe most

relevant for gyiven situationand secondvhat types of beliefsan they impa&

2.3 Socializers

Duringthe precollege years, parengémd teacherare the primary sociakzs who influence
c hi | cealtbeliefs@Eccles 2007).In particular,Eccles investigated thieterplaybetween home and
school environments in either supporting or undermining thela@vent of positive achievement
motivationand school engagemeiiihe impacts of parents and teachers as social influences was analyzed
and connect @dsiohsdo eagage drelisengdhgin academic activitieand theiresulting

academigerformance.

Parentstrt o organi ze their childrendés social envir
opportunities, to expose their children to particular experiences and value systems, and to restrict dangers
andexposure to undesirahlefluences (Eccles 2007Parents manage the resources and time of their
children and oftentimeghe choice of activities for their chilenresulting inbotht hei r chi |l dr ené s
interest andompetence in thesetivities(Eccles, WigfieldHarold, & Blumenfeld, 193; Furstenberg,

Cook, Eccles, Elder, & Sameroff999). Theampactof domainspecific parental practice and role
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modelling behaviorgs more domairspecific achievementlated beliefs and behavidrschildren

(Eccles,2007).
In terms ofschool achievesnn t ,  @ragagenment 81 énanig their childreids experiences
andintellectual skillsfirsthandis directlyand powerfully related ttheirc h i | d r sequénsacasamiz

succesgEpstein, 1992; Booth, & Dum 1996; Eccles, &arold, 199§. Evidencesuggests that high
levels of parental involvement in school demonstrates a higher valuing of chilscanol achievement,

which in turninfluences thevalue thatchildrenassign to schodhemselvegGrolnick, 2003).

Parentainvolvementboth at homée.g. homework helpand at schoqgle.g.interactionwith
teachershaspredicted improved classroom behaviors and academic anteetvaseveral years later
(Izzo, WeissbergKasprow, & Fendrich1999).With the effectivenesesf parents on interpersorslpport
and regulation of school succelsough the K12 yearqLent, Brown, Schmidt, Brenner, Lyons, &
Treistman 2003)the question becomeghat happens to childréns b el i e f sasthisldvelmfe havi or

regulation and support lessens in titamsitian to a higher education environment?

As parental influence and regulation over achievermaated behaviors in school lessens, the
effects of other socializers can become quite strong, particularly during transitional periods between
levels of schoolingdEccles et al1,993).During the transition from high school to colleggudersd
developmental needs change, resulting in perceptions of belonging inahe@nvironment (Marra et al.,
2012. Thistransition can be particularly difficulor studetsenrolling in engineering who have
Nfexperience[d] few academic challenges in high sc

wor k expected in college engineering courseso (AmM

Students who have experienced few academic challenges prior to enrolling in engineering, may
not have had to exhibit sekegulatory behaviors over their own behaviorsiider to succeed\s a result,

these studentsften struggle to sufficiently seteguate themselves in terms of the application of effort
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andthetime management skills necessaryrderto succeed in engineering (Amenkhienan 2000;

Amenkhienan, & Kogan, 2004).

In the absence of sufficient sefgulatory behaviors for succedse impactof teacher social
support and peer social support can be particusadigntin impacing student perceptions of belonging
(Astin, 1999;Roeser, Midgley, & Urdan, 1996) anesultant academizehavior angberformance
(Amenkhienan, 20005tuden s who f eel supported socially by tea
expectations more frequently than those who do not feel supported, and this, in turn, regiiesrin
academigerformance (Garnefsi, & Diekstra, 1996; Wang, & Eccles, 2@4@}itionally, peer social
support increases students satisfaction with schwkjing them moréehaviorally and emotionally
engaged irschool (GarcigReid, 2007)n away thatboth lowers their risk of detrimental behaviors to
their academic success and positivelyuefces their subjective valuing of learning (Wang, & Eccles

2012).

Ongoing social interactions teaches individuals about themselves and about what is needed in
order to effectivly fit within a particular environmer{iMartin, & Dowson 2009). Inacademic domains,
feelings of relatedness impact student beliefs pertinent to persistence, goal striving,-eagliEaldn.
As these relationships strengthen, individuals learn particular beliefs that are useful for functioning in
particular environmenst eventually internalizing thebeliefsthat are valuetdy significant others
(Wentze]1999) . Through this mechanism, beliefs held b

belief system.

24 Subjective Task Value

Just as individualdevelop andnternalizethe beliefs and behaviotisey are socialized to
assumeso too dahey develop and internalizbe subjective task valuthat they place oaucceeihg or
failing on anyparticular taskEccleset al.(1983 identified four subjective task valwenstructghe

socializers have the ability to impact; these inclati@inment valuenterest valueutility value, and cost.
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Attainment values the importance of doing well on a takerest value is the immediate enjoyment one
gets from engaging in an activity. Utility value is the importance of aitetfle achievement of shexr

long-term goals Cost value ishe cost of success or failureghen engaging a task

This study willfocus on utility and interest as the most recent definitions of cost and attainment
are either netelevant or captured by other constructs. Specifically, attainment value has been defined in
reference to who people are and what they want to be (Ecclely, For this study, personal and
collective identitybeliefs (Section 2.5)ill be used to capture beliefs of who participants are and who
they want to become\dditionally, cost valuegr the negative aspects of engaging in a tagk éaxiety

and feaof failure) will not be directly addressed as it is raevant to thistudy(Chiu, & Wang, 2008).

Instead, this studwill focus on the interest value and utility value of engaging with the
mentoring videos as previous studies hstvewn these to bersng predictor®f studentcareer plans
(Jones et al., 2010). While the authors admitthete y onl y capt urosedcafeérrandent i on ¢
had no datprovingwh et her not students fAactual |, thegpdiafsed t o
impacting the future intentions of students matches the goals of this Stuelgontextuallyspecific

definitions of interest value and utility value are outlined in Chapter 3.

2.5ExpectancyValue and Identity

The importance of understanding the impactsdbaializers play in the development and
internalization of setbeliefs and valuelies intheir connectiongo the identity formation proces#/hile
E ¢ ¢ 1(2005) @xpectancyaluemodel discusses these topics at length, a more recent modifiasétion
be used for this studhatintegrates current and emerging identity beliefs thegeneralexpectancy
valuemodel Thenewmodel(Figure § outlinesi é a soci al cognitive model , gr
expectancyvalue theory of task choice asdcioculturatheories of socialization, sefocialization, and
soci al i nf ]2008;mp.c7reps amedhs obxplaiing behaviorthroughanunderstanding of

i ndi v bngaingideidti-formationprocess
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The model includes two types of identities, personalcatidctivesocial Personal identities
( A Me 0 arestlosefthegerve the psychological function of making one feel unique, while
collective/social identitie6 i We 0 arestieokefthat serve to strengthen ties to adadocial groufi.e.
race, gende class, culture, etc.). Both types of identities are importaexphainingbehaviorakhoices
Behavioral choicear e t he fApri mary mechani sms through which
collective/social identities and thus validate their identie s 0 , 2000;q.c7D)Ehss, in order to
understandndividualspast behavior, and to potentially influence behavioral change, it is important to
first understand how individudiform theirinitial identity beliefs, and second, what factors or influences

have the power to changeose beliefshereafter.

Distal Cultural Milieu Perceptions and
Interpretation of Key Emerging Self and Expectation of
Socializers and Knowlgnge of Future Success
Beliefs and Behaviors of Previous Personal Goals
Key Socializers Experiences

Task, Activities, and
Behavioral Choices

Emerging Personal
Person and Proximal Affective Reactions and Collective
Family Characteristics and Memories of All Identities
Previous Experiences

Subjective Task Value

Previous Personal
Experiences

Figure 4 Abbreviated ExpectancyValue Theory Model adapted fromEccle$2009

Individuals have multiple personal armllective identities that change in content, salience, and
centrality over situations and oveme (Eccles, 2009)As an individual moves from context to context
eachcontainingits own characteristics argbcialnorms the salience of certain identitiemerge that
influencebehavioral choices within that contéigccles, 2009)For examplean international student
mayadapt hidanguage and social customawatch the norms of theew environment rather than
continue the practices from his home country lbediewed as differenThe salienc&nd valence of
various personal and collective identiteslve over time and are based on 1)akeerienceshat

individuals have as they grow up and progress thradyhithood; 2) their own agencyiimerpreting and
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creating experienceabatreinforce, redefig, or potentiallyundermire particular personal and

socialcollectiveidentities(Eccles 2009).

Eccles and colleagustatet hat soci al experiences, as ,well as
andagency intheselection of sdal and individual experiencgsovide the initial informatioffior
individualst o f orm their own not i o(Esclex200)tinsiplatermisM@ o and f
individual 6s experience in any gi venhatsheytbingt i on i s
the situation. Based on the indivi dareeithtrs experi en
reinforced or redefinebdased on this experiend&/ith increasing maturityindividuals become better able
to pick social contexts and experiences that also dhlemto shape their own sets loéliefs creating
new sets and modifying existing sets of self and/sasivity/behavor-related beliés (Eccles 2009.
These new beliefs may be incorporated in the salience, centrality, and content of many possible personal
and collective/social identities. Thusassigninge pr oce
value and imortance to them is a dynamic process that continuously evolves acrosssairdeyiven

point in time or within a single context across ti(gecles, 2009)

Individuals develop thiset of beliefs about who they are and who they would liketome
(Higgins, 1987; Markus &lurius 1986)through an ongoing socialization procdssparticular, the
combination of both external socialization and the more agentis@gHlization shape individuds
perceptions of self and value fagiven domain. Inhis sense, socializers are one of the primary inputs
that enable a constantly updat e dchowirdigidualssirgetpfet and p

their own experiences over tiniéccles, 2009)

In summary, dentities are theharacteristicshatindividuals value about themselves and the
collective groupshatthey affiliatewith. Personal and collective/social identities are formed through the
combination of external social influences alavith aninternal evaluation of the salience and walke of

theseinfluences with regards to the self in context. Based on the cob&hdyiors related texpectations
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andsocial normsareenacted througthese personal and collective/social identities. For this study, the
impact of external social influees on the identity formation af-risk-for-attrition students will be the

focus.

However, the identity formation process forrigk-for-attrition students is an area of research
that has proven difficult to study due to the fact that struggimgineering students rarely wish to discuss
their experiences (Amenkhienan, 2000). The result of this behavior is that the socializers most able to

affect the identity beliefs of struggling engineering students in a positive way remains largely unknown.

2.6 University-Sponsored SupportServices

Still, universities are making significant effetb address the nee@iven the lack of diversity in
engineering prograntelative to the general population (P)d#987) services have been developed by
universites to offersupport and scaffold t ud ent s 6 /oasp@atineeuforgroupsititat have
historically had difficulty finding mentors and role models due to representation in enginaexng
otherwise(e.g. Abrams & Jernigai984; Hrabowski & Pearsph993; Hrabowski & Maton1995;

Keenan & Gabovitch1995; Amenkhienar2000; Amenkhienan & Kogar2004).While some services

have beemimed at supporting exclusively social concerns (e.g. LGBT), and others on aca@egnic
tutoring), the focusf thisstudy is on services that offeoth social and academic support through student
mentorsKeenan & Gabovitch (1995) found that students who enter college with weaker credentials and
participate in suppowriented programs perform as wadlor abovenon-participants who entered the

university with stronger credentials.

One commorieature of orcampus support services is floeus onbetter assimilatingtudents
into a collegelevel engineering curriculus through matching new students with more advanmesss
acting as academic and cultunaéntors (Shuman, Delaney, Wolfe, Scalise, & Besterfseldre, 1999)as
flas students are more often open to adhespting adyv

mentors are typically older students from igmmajors (Brophy, 2008; Matin, & Dowson, 2009), and
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are able to expredsasibleexpectations and means to meet them through cooperative goals with their
students (Qin, Johnson, & Johns&895).These efforts have been described by students as having value
through the provision of academic support, informal tutoring, and knowledge of other academic and
social support services on campus (Amenkhienan, 2000). Additionally, student mentors hetp studen

with course and professor selection during registration periods, facilitate the formation of study groups,
and promote networking and interaction both academically and socially to assist students during their
transitional first year (Amenkhienan, 2000he mentoring practicegsedin these settings have targeted
students regardless of whether or not they are high achieving or low achieving, motivated, or unmotivated
(Martin, & Dowson, 2009). What this implies is thaéntoring serviceshould beeffective for any group
(LadsenBillings, 1995), and further, the need for the establishment of socialization antecedents for

achievement strivings is not unique to any particular goyupne period Graham, 1994).

Through interactions with mentorsentees maglect to adopt the beliefeehaviorsand
practicesof ther mentors In this sense, mentors actasiliary social influences texisting faculty and
peer relatioships Consistent with theimilarity hypothesisthe provision of uppedivision studerg as
mentorsoffers menteg a relatable social infuence As o ne st u deallyhicesotgatdo ed Al t
someone who had been through all ¢éiigineeringland survived ifengineeringland could sayy Y e s
youdr e goi d(Amenkbiendm2004; p. 538)With thedocumenteduccess of mentoring
programson support struggling engineering studetiie question remains wimgany studentstill leave
engineering due to poor academic performance and sense of belonging ésitesprogramis place

designed to specificallyupportthese needs

Two possibilities have emerged in the literature. Fikgtpeding to the similarity hypothesis,
students are more persuaded by social models that are similar to themselves, or who match their ideal
image(e.g. Bandera, 1986; Mussweiler, 2003; Schunk, Hanson, & Cox, 1987; Wood & Bandera, 1989).
As Brophy suggestsnore advancedtudents with direct experience and more fully developed interests

can better speak to the affordances and applications of sdtaield information in a contextually
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relevant way (Brophy, 2008However, while ideally every student should have access to relatable social
models to support thesiocial and academauccess, Tren@nd colleagues (2008) found that access to

role modes in engineering can be particularly difficult for certain groups (e.g. woraela) minorities)

due to a relative lack of representatinrthe majorlmportantly, despite significant effort, the number of
women andacialminorities in engineering class who have peers, mentors, and faculty role models is

not improving at a rate fast enough to effect these groups (Seymour & Hewitt, 1997). Given the relatively
small numbers of ethniminorities,racial minoritiesand women to draw from as mentors, along with the
time involved to act as a mentor given the already burdensome workload in engineering programs, the

pool of potential mentors cannot keep up with demand (Hersh, 2000).

Second,fomA me n k hi e n a @ sf sesandiyday engin2ering studentadentsvith
low GPAsshoweda greater tendency twt attend mentoringervices, and not utilize other academic
resources made available to thérhe studentsvho did notattend mentoringnentioneda downward
spiral thatbegan withan inability to adjust to thacademic demands of college as weltliffgculty in
taking action to mitigate #ir academic situation; these factors resuhediecreased sefisteem and
depressionThe negativeemotional toll from thesexperiencescoupledwith an inabilityor discomfortin
makingcontacts with fellow students and facultyade it even more difficult f@uchstudents to reach
out for help(Amenkhienan& Kogan,2004) This negative cycle, and its subsequent impactademic

performance, is consistent with previous studies (e.g. Pascarella & Ter&f2ih).

According to Amenkhienan (2004), usage patterns afaonpus support services can be
summari zed by student s 06 amdtha peesanal egel obcbmfatwithisdeldng | e s e
help.Additionally, servicelevel concerns with overhe&@ve ledo capping enrollment, targeting certain
audiencege g. services targeted tmderrepresented groups, women, etar)dlimiting scope In
responsawarenessAmenkhienan recommends advertising services on a regular basis. Recognizing that
students are reluctant to use support services, faculty and student endorsements of thesdégesources

recommendedn response to services targetoggtainaudiertes, the importance of establishing support
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services that are inclusive to all students is recommended. Lastly, with the proven benefits of attending
support programs in engineering, especially during the trarsifiost year, exploring the coftenefit

analysis arounthe expansion of programs is recommended

While these recommendations do address some of the concerns, ultimately the issue of how to

overcome overhead issues and social inhibitors to attendance remains unanswered.

2.7 Virtually -Enabled Student Support

To offsetsome ofthe issues obn-canpus mentoringervices related to overhead (i.e. physical
space, personnel cost, administrati@uigiencdi.e. target specific groupsandscope(i.e. target specific
time periods)as well asstudent-level issues of awareness and social inhibitors to attendsswazal
alternativedo oncampus support models haweentested to varying success
Literature oronline mentoringsuggests that computbased agentsan beeffective when they
are similar to participants in terms of race or gender when seeking tosaffduliefs(Banderal986;
Mussweiler 2003; Schunk, at al1987; Wood& Banderal989).Research has shown thgople tend
to apply human social rulés compugr technologies (e.g. Bayla® Kim, 2009; Nass& Lee 2001;
Nass & Moon, 2000;Reeves& Nass 1996),apply gender stereotypes to computers (Nass, Mbon,
Green 1997), ethnically identify with computer agents, and exhibit soclaviers towad computers
(Nass & Moon, 2000). Because people apply human social rules to haeoraputer interactions, social
rules should also apply to peoplebds i nt2elf)acti ons
Given a visibly present agent, research s oci al psychol ogy suggests that
would be important in determining how persuasive a social model is for influencirgitigy-based
beliefs of the viewer (Bandera997; Chaikden1979; Mcintyper, Paulson, Bord, 2003).
From the list of existing online progransgveral have focusemh eitherconnectingcurrent
engineering students thiprofessional engineers for fate-facemeetings Brainard & Ailes-Sengers
1994, email exchanges betweendergraduate argraduate studentsith indugrial mentors (Pavone

1997) or on the development of anthropomorphic computer agent proxies (i.e. simulated mentors)
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(Rosenberg?2010) Electronic communicatiois unique in that ibffers equity among its use@ndcan
be nore efficient than some live alternatii&proull 1992).Benefitsof electronic communication
include gaining additional information, encouragement, advice, insight, and a sense of community using a
technologybased strategy to gain access to a supportive virtual community. As electronic communication
technology has become commonplace in the elegriives of students, acceptance of a supportive virtual
communityhasas well (Meller, 2004. While both live and emathasedorograms have shown some
level of successhe administators of the latter model admit the importance of not underestimagng t
amount of human resources and staff required to operate an effective electronic mentoring program
(Muéeller, 2004. This is a very important point ihat online programs which have publicized themselves
as being more efficient and cesffectivethan oncampus programscknowledgehe amount of time and
effort required for their programs upkeep is quite kagtwell

In response to these concenmegenttechnologies have been created thatsirsellated role
modelsin place of live mentors as a meaastldress thisverheadconcernlnterface agents, which are
anthropomorphic, 3Rnimated computer charactéi@ve been used previously to positively influencing
interest, motivation, and even selfficacy regarding engineering (Baylor Rlant 2005; Roseberg
Kima, Baylor, Plant, &Doerr, 2008) as well ato challenge gendestereotypesf womenin engineering
(Rosenberglima et al, 2010).In a previous study that us&dhite and Black character optiores)d
White and Black participants, findings illustrated that given the option, Black participants preferred Black
agents from the same sex and age group, Vidnil/hite participantshe distinction was less important
(Moreno, & Flowerday2006) When partipants interacted with an agent that matched their e,
were more likely to report both higher utility and interest for engineering than when interacting with
agents who did not atch their racéRosenbergima et al, 2010).

At the same time, ile interface agents we found to positively impadelf-perceptions in the
short term(Rosenberglima et al, 2008) what renains unclear is whether notthese changes persist

longitudinally after access to the intervention materials has been rerdmemiding to Bickmore and
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Picard (2005), the effects of such an experiencdasmup to four weekdut this remains largely
untested

With the proven success of-@ampus support services, limited obly overhead, audiencand
scope thepossibility of offering sociahnd academisupport online is both relevant and feasible. As
Rosenbergima (2010 p. 39 explains,i |l t woul d be usef ul to find alter
social models that are both accessible for a large papuiatt students and that can be personalized
depending on thmdividual need of the student.While onlineprograms haveroven themselves teb
more inclusive and effient thensome orcampus serviceshe logistical costs of matching undergraduate
students with mentorseither live or through emaitlemains quite higdue to upkeep and oversight

With a current understanding of the benefits of social models toward identity formation and its
resultant behavior, this study wieek tdfulfillther e commendati ons of Amenkhi ene
increasing awareness of support programs, expanding the audience throughesedeiterface, and
increasing scopby enlisting the input of advanced studentspeak about thefirevious experiences
acros various yeard astly, and potentially most importantlihis study will seek to address the social
inhibitors to attendance issue througlh e use of static videos that r emo

facility or admit the need for help or support.

2.8Summary

In summarygengineering education has a retention problem in that large percentages of students
leave the majoduring the first two yearsf the curriculundue to academic and social struggles resulting

in negativeperceptions obelonging in enigeering.

With knowledge of this informatioryniversities haveeveloped and implementetkasures to
address these concerns, and yet, issues still reFraim the list of available services, this study will
focus on the mentoringased programs that effboth academic and social support through the provision
of junior- and seniottevel studens acting as academic and cultural ment®ige choice tofocus on

mentoringbasedrogramsvas made due to thgiroven track recordf retaining their members and
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other previoushnoted benefitsdc=rom an EVT standpoinimentorsassupportive social influences
(socializershave been shown tmpactmenteedeliefs about themselves, the value they place on given

tasks, and ultimately, ihfence potential behaviors.

Despitethe level of success of the mentorpased program modéehe impact of this succebas
in some case®sulted ilnincreased demaneéquiringadditional overhead costsat may or may not be
feasible In response tdemandprograms have had to respond by cappliregy enrollmenin order to
maintain their effectivenesBy targeting certain audiences over restridtetk periodssomeprograms

have been able to continue to operaid maintain their effectiveness

From the student perspective, the results of targeting certain audeamceestrictedime
periods has resulted some studentsither feeling unwelcome or otherwise socially inhibited from
attending. With this understanding, the goal of this studytavasovide mentoring to all students through
a static video presendBy usingjunior- and seniotevel student mentors as socializensexanination
of their impact on the identity belietd the participants in this stuéndhow thesubjective taskalue of

their messagwas establishedill be conducted
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Chapter 3 Research Methods

3.1 Introduction and Purpose

As explained in Chapter Betention problems iengineerindhave led taconsiderable research
identifying thesalient variablethat nfluencestudent decisions to persist or attiiteengineeringWith
the largest proportion of studemésvingengineeringluring their second year for reasons related to
curricular difficultyand a lack of a sense of belongitigs time period repseris animportant focal
pointfor intervention effortdhat seek to reverghis trend While universitysponsored suppeservices
havebeen developedtosupportd gui de studentsdé threcancemmyr t heir soc
oftentimes these services aither not readilavailableto all student®r arenot utilized bythosewho

would otherwise benefit from them.

This study soughb addres$actors that have historically limited access to support programs for
all studentswhile simultaneouslgasing thesocial barriers thanhibit students from participating
through videoTo achieve this aimanintervention was developed and its effects obseoveasmall
sample of lowGPA second/ear studentsThe goal of the study was to develop and destaticvirtual
mentoring tool targeting atsk-for-attrition studentsThe interventiorusedstudentsecruited based on
maja and age group (see Section)3@create videos that providmth academic and social support
through the sharing of prior p®nal experiencBecause¢he study was exploratory in natuh&ving no
similar prior studieso directly draw from, an exploratory case studlgis chosen to investigatee
impacts of such an effoih as much depths possibléo providea benchmark founderstandingtatic
videobased intervention3 o understand how studemsgagedvith the virtual mentoring environment,

the following research questions were posed:

RQIXWhat <criteria best explain studentsd viewin
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RQ 2 How do students reatd and interpret the virtual mentors and the contents of their

videos?

RQ 3 What immediateutcomesgio students descrilfeom engaging with this type of

tool?

RQ 4 What dfordances does this type of tool provide?

3.2 Research Degn

To answer the research questions and test the effectiverstatiofidecs as a substituteor, or
precursor toin-person mentoring alternativeseb-hosted video content featuring a diverse selection of

junior- and seniottevel students was eated and its effects studied using qualitative methods.

Qualitative methods have prevityibeen shown to be effective nswering questions related to
what is occurring, whgomething occs; anchow one phenomenon affecanothefBorregqg 2009.
More specifically, qualitative methogsovide the tools necessary to study complex phenomena within
their respective contexts (Baxt@008).From the many qualitative research methodologies available, this
study used an exploratory case study methaduestigate and understahdw sub3.0 GPA students
engage witlvirtual mentoring videasExploratory case study metteobave previously been used to
exploresituations in which thentervention being evaluated had clear, single set of outcom@én,
20@), and as such, were particularly relevant for this st¥dydefined the three conditions by which
case study methods are appropriateluding (1) the nature of the research question is typically
explanatory, exploratory, or descriptive, typicallystct ur ed fAhowo or fAwhyo; (2)
methods to control the site and participants; and (3) the phenomenon being studied is contemporary and

the context is real life; Tablerhaps these three conditions to this research setting (Yin 2003; p.1
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Table 1 Case Study Conditions Mapped to Research Setting

Conditions Research Setting

Research QuestionThe research is exploratory in nature and seeks to understand
how at-risk-for-attrition students interact with virtual mentoring videos

Ability to Control ~ The researcher had no control over participants while they viewed
videos and kept a log of their experiences

Real-Life Context Participants viewed videos on their own accord in a real-life context
as they would outside of a research study environment

As shown in Table lthis study met the three conditions outlined by Yin (2003) deemed
necessary for case study methods to be an appropriate form of if@grityal tothis method was the
definition of the caseht boundaries of that case, addritification of the unit of analysisAs stated
above, the study involved the development of a previously untesteckimiiervon sui8.0 GPA students
andwas bound by time ahplace (CreswelR003), time and activity (Stak&995), and context (Miles &
Huberman1994) Specifically, thiscasestudy was restrictetb 13 second yeagengineeringtudentswith
GPAs between 2:8.99 who had previously reported low measures afrigghg The participants
watchedo n e h o u r ®@ideoswhatrfeatbred wiftual mentors and contelgvant tathe institution
that they were attending@hese bounds help clarify the circumstances of the study, and any subsequent

contexts in which simér interventions may be effective.

Foran exploratorycase studyvith multiple paticipants, Yin (2013) recommendadsample size
of 6-10, with the actual sizdependent on reachingstate of saturation, in which the collection of
additional data wouldot likely result in any further discoveridn.this case, 13 students participated in a
pre- andpostinterventioninterviewsequencehat identified thecontext of eaclparticipant first, and then
explored their experiences withe intervention. Codingnd analysis was undertaken vigeglication
strategy (Yin 2013)and with the assistance of a second reseanslueder to ensure that a state of
saturation had been reached and that further data collection and analysis was not necessary to answer the
research questions posed for this stldhe details of the intervention development and methods used to

evaluate its effectiveness atescribedn the sections that follow.
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3.3Intervention

The intervention involvedideotaped interviewthat were coducted and recorded during the

spring semester 201 a large midAtlantic state university

3.31 Intervention Purpose

The purpose of the interventigras to provide set ofvirtual mentoring videos artgst their
impact on 2.02.99GPA studentsSpecifically, the provision of acanéc and social support information
was tested as a means of offsetting bofparson mentoring limitations as well as social barriers that
inhibit certain students from seeking them out. As the segeathas shown itself to be the critical year
for a majority of engineering students with regardattadtion or persistence in engineerigidin et al,
2011), the purpose of the videogas to provideelevant information fronstudents who had successfully
completed their second yeand could therefore aas both virtual mentors and role models for the so

called atrisk-for-attrition studentshrough their direct personal experience

3.32 Intervention Subjects

Solicitation to potentiabirtual mentorstook place primarilyithin two upperdivision courses,

one in aerospace engineering and one in mechanical engineering. Specifically, students were recruited

from Spacecraft Dynamics and Controls, and Dynamic Sys@onsols Engineering, two elégg
courses, during the last two weeks of the spring semester to participaté0m8aute interviews
concerning their secongear experienced he focus ofunior- and seniotevel studentsvasdone
deliberately as they represented models of succemgiiinthe second year hurdle, and thus, could act as

potential role models and mentors given their direct experi@itbghe context.

In both courses, students were givweshort presentatiosutlining the goals of the stuénd what
their participdion would involve Following the presentatiora sigrup sheet was distributed to the class
asking for the names and emails of interested students. Each of the two courseghiya80@astiudents,

with 39signing up, and 18ventually participating/Vhile all 39 students were contact@d, did not
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respond t@mailrequests to complete timgerview,leaving 18to act as the virtual emtors for the
intervention Of these 1&tudents, 1vere male and 7 were female. Demographically this group was
comprised of 11 Caucasians, 2 Asiangji$panic, 1 AfricarAmerican, Imultiple races, 1 neresident

alien, and 1 not reported. These numbers were similar to the overall makeup of the university:

Table 2 Intervention vs Institutional Demographics

Race University  Intervention
American Indian or Alaskan Native ~0% 0%
Asian ~8% 11.1%%6
Black or AfricarAmerican ~4% 5.50%
Hispanic ~4% 5.590%
White ~70% 61.10%4
Two or More ~3% 5.500
Not Reported ~3% 5.50%
Non-Resident Alien ~9% 5.50%

3.3.3 Intervention Procedures

Students who volunteered their contact information at the two solicitations were contacted the
following weekvia emailto schedule thewideotapednterviews. Thanterviews took place in the
researchér s o Wverthedireal tvao weeks of the Springge®ester 2013. During the interview,
participants were provided with an example curriculum for timaijor and were videotaped as they
progressethrough the protocahown in Table 3Upon the conclusion of the intervigparticipants
were given notice that upon the completion of the videtingdand Vimeo channel creatitimey would

be able to view the content and retract their contribution at any time.

3.34 Intervention Protocol

The inteviews were sermstructued in natire in that they containemberended questionsith
multiple probes (Leedy &rmrod 2005). Semistructured interviewallowedparticipants to providan-
depth descriptions of their experienegthout being overly confined by a riggkquence ofjuestions
(Patton 2002). The protocol was developed arogpdcificexpectancyalue constructs aneflections

of personal experience related to coumadothercollegiate experiences
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Table 3 Intervention Interview Protocol

Constructs

Questions

Introduction

1.

What is your name and where are you from? What is your majol

what year into your curriculum are you?

2. Who or what influenced your choice of major?
What are your plans after graduation?
TaskValue for 4. Whatare your interests in engineering?
Engineering a. What do you like about your major?
b. What do you not like about your major?
5. At what cost have you been successful or not in engineering?
a. How much time per week would you say you spend work
on engineering assignments prcalass?
b. Does this time commitment keep you from doing other
things you would like to do?
Previous Experience 6. Tell me about your first year in engineering.
a. What were your expectations?
b. Were there any academic or social challenges that you
faced?
c. Did any of these carry over into your second year?
Second Year 7. After first year what were your expectations going into your secq
What content from your first year have you since found useful?
What courses did you take and which were the most diffiaity?
a. What were some of the challenges that you faced, and h
did you overcome them?
b. What strategies would you recommend to be successful
these courses?
10. If you could go back and complete your second year again, wou
you do anything different, andsb, what?
University-Sponsored 11. Have you ever approached faculty or teaching assistants for hel

Support

outside of class?
a. Through what means? (email, office hours)
b. What was this experience like and what advice would yo

give to someone who might be intoated or hesitant to do
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S0?
12. Are you familiar with other forms of academic and social suppor
provided by the university? If so, which ones, and have you eve
attended?

a. What was your experience like?

Final Word of Advice 13. If you could sum up all of yougxperiences into one statement of
advice that you wish someone had told you going into your secd
year, what would that be?

3.35 Intervention Development

The 18interviews resulted in approximaged0 hous of video data, which ereedited and
segmentedhto videos of approximatel§0 seconds to hinutesaccording the topic under discussion
Topics were selected according to their place in the Eccles ifziif))relatedtome n t gravieud
personakxperienceand their beliefs andebaviorswith regards to both academic and soeigeriences.
Some example topics included how to succeed in particular courses, time management strategies, how to
create and contribute to study groups, attendance at TA an faculty office hours, cepaugestfor

handling difficult subject matter and poor teaching and more.

AppleiMovie was used to edit the videos, and www.Vimeo.com was used to host the final
content. In order to protect the confidentiality of ihterviewed studentand to control vikility, a
privately hosted Vimeo channel was created and accessed only during the data collection Aessgss
required specific login information that was providedtudy participantby theresearcheupon the

completion of the first interview.
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Figure 5 Vimeo Channel Image

The channel menwas organized around searchable tef@ee AppendiD) such asourses,
professors, and commagademic and social issubst second year student often faktke topics
covered in each video were masladent in their respective titlewhich ardisted in the Complete Video

Index(See AppendiE).

3.4Research StudyParticipants

To study student sd exper iartcipants @re drawn fromta birgle, e
large,public university. These students were drawn feoprevious study population based®rAs and
responses to survey items related to theirse of belonging in engineering. Initially the search focused

on mechanical and ampace engineering students exclusitelynatch the video mentqtsut later
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expanded to includiedustrial systems engineering, and engineering science and mecdhaibsr to
reach the desired sample size for the sturdyotal,6 men and 7 women cqateted the studylThe
assigned pseudonyms, participant major and participant GPA are listed in TRbth then and women
wererecruiteddue to previous variations attendance patterns apdrception®f universitysponsored
support effortdy sex(Amerkhienan 2000; Amenkhienan &ogan 2004). For examplavhite males
have historically utilizediniversitysponsoregupporiservices the leasand secondly, females reported
issuedn attendance due tow selfefficacy and identification with engineeristemming from a lack of

visible role models and maars in their majo(Zeldin, 2000; Zeldin &Pajares2000).

Table 4 Participants

Pseudonym Major S13 GPA Overall GPA
Abbey ISE 3.10 2.90
Arista ME 3.17 2.98
Calera BSE 2.21 2.37
lllusiona ISE 3.28 2.81
Oliva ISE 3.25 2.77
Padrona ISE 2.96 2.93
Starr MATH 3.70 3.70
Ashton ISE 2.90 2.85
Balcones ME 2.68 2.60
Collier AOE 2.80 2.99
McKeel ME 2.52 2.98
Melville ME 3.10 3.50
Rocky ME 2.28 2.43
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Following IRB approval (IRB#.3-782), recruitment took place during Fall Semester of 2013
based on responses tfirat-year engineering survey administered during the previous academic year
Selection criterianitially includedstudents with a cumulativ@PA between 2:2.7 but due to a low
response ratghe GPA range wasxtended to 2:2.99. Initial contact involved an email outlining the
details of the study, including what participation would involve as well as a tentative timeline foe-the pr
and mstinterviews(see Appendix B)For thosehat elected to participatillow-up emails were sent
and initial interviews scheduled. Upon the completion of the study, participants were compensated $50

for their efforts.

3.5 Data Collection

Data collectiorinvolved atwo-interview sequence and a setlufeehandoutsThe first interview
involved asemistructuredorotocol (Patton2002)targetingeachp a r t i sécqnd yedr pradications
of their academic performance, a reflection on thieit year academic performance and socialization,
andopinions on universitysponsoregsupportservices The preinterview lasted 30 minutesand tod
place during the first fouweeks of the semester to capture student perceptions of their counses pri
any highstakes testingr significantgraded workBoth of these factors haghown to have a strong
impact on student motivation and perceptions of teaching, particularly with émhiving students
(Roderick &Engel 2001). Upon completioof the first interview, participastwere introduced to the
Vimeo channel and given aat tutorial on how to navigatihie channel. Participamgereinstructed to
watch exactly one hour 6s viédayperiodantd log tledieegpereencesr t h e
on their complete video index and participant notebook that were to be submitted at the time of their post
intervention interview{see Figure 6)The details of these two documents are discussed in the following

sections.
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Figure 6 Data Collection Chronology

Once students completed their viewing, they returned their complete video index, their participant
notebook, and participated irpastinterventioninterviewconcentrated otheir experience with the
videos Specifically, questiamtargetedhoice and search behaviomsactions tonentors and content,
outcomes of the experience, and any affordances they saw in the intervention as a fufine tool

complete data collection sequence is showFigure6 and the details of each phase are discussed below

3.5.1Pre-Intervention Interview Protocol Development

Thepreinterventioninterview protocoshown in Table began with dackground question
identifying participah s1@me, year in school, and majBarticipants theidentified the classes that they
were enrolled in and hothey expected to perform in those clas3é® question thaaddressed
prediction of performanceas drawn from Hutchise@reerd s ( 2 OdifiBagypretecoldf first-year
engineering students amaisused verbatimNext, participants were asked to evaluate the instructors that
they had for each course amelscribeany coping strategies that they might implement if they perdeive
potentialconflict between their learning and the instructor or the methods ugbd structor in the

coursethese questions wetaken directlyfrom Chemers et a{2001) coping efficacynstrument

To addreséirst-year experiences as well psrceptions of universitgponsored support
programsAmenkhienad €000 protocol was used in its entirety. These items were esperéglyant
as they weréleveloped fosecondyearengineering students, and soughtitalerstand similar behaviors
related tgperceptions andsage of universitgponsored support prograngpon the conclusion of the
interview participants were introduced to firvészateVimeo channelprovided with copies of their

complete video index, pdctpant handoutand participant notebook
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Table 5 Pre-Intervention Interview Protocol

Constructs

Questions

Introduction

1. Would you mind introducing yourself?

a. Name, where you are from, year in school, and major

SecondYearPredictions

What classes are you taking this semester and how successful
think you will be in them?
How would you rate the quality of your instructors in these cours

FirstYear Academic
Performance

Were there any experiences during your first year at Virginia Te
that really stand out to you?

a. Probe: Academic, social?

b. What about the experience stood out, and second, what

the impact?

FirstYear Socialization

During your first year:

c. How would yai describe your level of satisfaction with yo

social life?
i. Did you find this supportive or detrimental to your
academic performance?

d. How would you describe your time management and lev
of selfregulation exhibited throughout your first year?

e. How wouldyou describe the level of effort dedicated to y
academic coursework?

f.  How would you describe the frequency and quality of
interaction with your engineering peers?

g. How would you describe your interaction with faculty?

University Sponsored

SupportServices

Whi c h, i f any, of Virginia T
use during your first year?
h. Did you find these services helpful? If so, in what ways?
i. If you did not attend, which types of services or resource
would you have liked to have a&ss to and why?
What noracademic factors do you feel influenced your academi
performance?
j.  Financial concerns (job, loans)

k. Discrimination based on race or gender
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I.  Competitive and unsupportive culture, perception of a we
out tradition

8. If you experiencedryy of these factors, how did they impact your
academic performance?

9. Overall, if you were to summarize all of your experiences at Virg
Tech, what would you say is most responsible for your present |
of academic performance?

[Introduce Vimeo tool he

10. Under what circumstances would you consider watching videos
this if you were not part of this study?

3.5.2Complete Video Index

This complete video index (Appendix E) was a document that displayed a complete list of all
videos created for the intervention. The document presented a photo of each virtual mentor, a list of self
identified descriptorsyideo titles and their correspondirgnths Each video had a check box to the left
of the video title and two columns to right of the video length for marking the date and time that any
particular video was watched. For the hour that participants watched the intervention videos, they were
instructed to check the box of each video that they watched and record the date and time that they
watched it. This completed document was submitted at the time of thmj@ogéention interview along

with the participant notebook.

3.5.3Participant Notebook

In addition to the complete video index, participants were provided vp#nteipantnotebook
(Appendix F)to take notes and reflect on their viewing experience every five videos. Participants

submitted their notebooks at the beginning of their-pastvention interviews.
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3.5.4PostInterview Protocol Development

The postinterview protocol included questions related to timing effects between thanare
postinterview,overall intenention impact, choice and search behaviors, reactions and interpretations of
mentors andontentaffordances of the tool, outcomes of the experience, and recommendations for
improvementWithout a similar study utilizing this type of intervention, firetocol had to becreated
andmodified through a iterativepiloting processThis process involved series oEonsultation sessions

with fellow engineering education researchers concerning order and wording of various questions.

The initial protocol was pilot testemith two secondyear studentone male and one female
whowatched a sample of videggogessed through both instrumgrind offered feedback regarding
the implementation procedures of the stullyese meetings ocluded with a debriefing session that
coveredbothclarity and ordeof the questionsOncethese pilot interviews werempleted, the noteend
recordingdrom these meetings were shared and analyzed with other engineering education researchers
review thedataqualty, and the protocols were further revised as nedgigged orthis feedbackthefinal
protocol involved items concerning choice and search patiaghsding where participants started,
where they went next, and what types obmiation guided their selections. Participants were asked what
content they found useful or interesting and in what ways they were able to relate to the various virtual
mentors. Following this line of questioning stattewere asked about aaffordanceskhey felt the tool
provided and ithey perceived angotential behaviorathangesn themselves as a result of the

experienceThe complete mtocol is provided in Table.2

Table 6 PostIntervention Interview Protocol

Constructs Questions

Timing Effects 1. Since the previous interview, have you had any academic or social
experiences that greatly impacted you?

a. Probe: Tell me about your week

Overall Intervention 2. So tell me about your overall experience with the videos.

Impact a. Probe: Entertaining, useful, a waste of time, difficult to naviga
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Choice and Search

Patterns

What did you watch first?
Where did you go next?
Were you looking for anything in particular?

a. If so, what was it, and did you find it?

6. Did you have any overadlearch strategy that you used when progress
through the videos?

b. Probe: Did you focus on the website or the handout?

7. Was there any additional i nfor
about the students in the videos?

c. Probe: GPA of the student, geareceived in the class?
d. Probe: The year and/or professor?

8. If no photo was provided, how would you have selected which videos

watch?
Reactions and 9. Was there any content in the videos that you found particularly usefy
Interpretations Not useful?
10. Did you see any of yourself in these students?
e. What about these students could you relate to?

11. Could you relate to any of the experiences that were discussed in th¢
videos?

12. Did watching these videos make you feel any particular way?

Affordances 13. Of the materiatliscussed in the videos, approximately how much had
heard before?
f. From whom?

14. How wouldyou compare the experience of hearing the same informa
from someone you know or have interacted with, with hearing it throt
these videos?

Outcomes 15. What didthe videos do for you, if anything?

16. Did you get any advice from these videos that you might try and
implement?

Closing Questions 17. After watching these videos what do you think the point of this
experience was?

18. What recommendations would you make to inwerthe tool in the

future?
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19. Verbal consent: Since you elected to maintain your membership to tH
Vimeo channel, would you mind if | contacted you in the future regar
any further use of the tool?

20. Do you have any closing comments that you would like tbradarding
any aspect of this experience?

3.6 Data Analysis

While four sets of data were collected for this studgluding the prantervention interview
transcripts, the complete video index, the participant handouthammbstintervention iterview
transcripts, this dissertation fo@sexclusively on the analysis of the pastervention interview
transcriptsThis decisbn came as a result of a shift in research design after all data had been collected and
a preliminary phase of analysisthbeen completed. Initially the study was framed as a multiple case
study with each participant acting as an individual case. For this model, timgovention interview
acted as a casiefining interview and the subsequent data sources acted as atonedirtheir story.
Upon reflection of the research questions posed for this study and a consultation with the advisory
committee, the decision was made to alter the study to an exploratory case study with acemtalbdel
analysis. Under these newnahitions, the posintervention interview transcripts acted as the primary data

source used to answer the research questions posed for this study.

The postinterventionnt er vi ews were audio recorded and sto
laptop computer. The recordings were transcribed verbatim using the IngScribe software package and
coding usinga priori andemergent codedatton 2002).Essetial to this analysis wsathemeaning
making process that involved teequence of code development, pattern making, and clustering of

statement relad to emergent themes (Mileskuberman1994).

3.6.1Codebook Development
To analyze the poshtervention interview transcripta codebook was developed around the four

research questions posed for the stldhe codebooks were developgsing a teanbased approadte.g.
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Carey 1996) that involvedidentifying eachcode,locating itstheoretical definitiondefiningits

contextudized definition,stating itsinclusion criteria, antbcatingexamples quotes (MacQued998).

The development of the codebooks involved one researcher whose primary rélgyomaghto
create, update, and revise the codebamkka seconcesearchr who servedo establish intercoder
agreementt-or the first stage in the development of the codebooks, structural coding (yEaT(P98)
was used to broadly mapsporses from the poshterventioninterview protocol to respective research
guestiongelaed tofour major categoriefhoices, reactions, outcomes, and affordanées this
iteration both the question being asked and the dialogue between the proctor and the participant were

listed in full to preserve the flow of the interview and providetext for the segment.

After this round of analysis, the primary researcher combined the initial codes into an initial
codebook. The codebook included the name of each code, its theoretical definition, an initial
contextualized definition, and some exaenquotes. At this junction a second researcher was integrated
into the analysis process. Prior to coding herstl, revieweadodebook for claritandwas givera few
examples okachcode application. Once this was completed second researcher cddaree
transcripts independently using the codebook and the MAXQDA software paEkagey this phase,
two experts in motivation and identitysemrch were consulted to oversee and approve the coding as it
was taking placeThe results of coding betweéme two researchers involvéite identification of detailed
codes within each category and an updated codebmt&iled codes represented sudules with each
category that were either a priori from Eccles expectaatye mode(2009), or were emergent irature

if they did not neatly fit into the constructs of the model.

In the thirditeration, both researchers coded three new transwvititdhe updated codebook,
with inconsistencieaoted discussed, and resolved. Resolution involved the discusssagfents that
werecoded differentlyoy each researchantil a consensus was reached about whdrel@nged At the

culmination of this exercis¢he codebook wafinalized and the remainder of the transcripts coded
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The first research question (What <criteria bes"
preferences?) used balpriori codes and a single emergent code. dlpeiori codes came from Eccles
(2009) definitions of personalentity, collective identity interestvalug and utilityvalue Thea priori
codeswere adaptefl r om Ecc | e s 6 toafutgristio getspedive finithatirathér than making
reference to the current state of these constructs, initial choice behaviors wetsasetlen the
assumgon that a particular mentor or content could be potentialtableor valuable In addition the
code oOoverall s e a rcapluredstatemeritsadgnfifing preferancpedbioices made
based on material found in the complete vide@inihcluding virtual mentor photos, descriptors, video

titles, andvideo lengths.

For the second research question (How do students react to virtual mentors and the contents of
their videos?) both priori and emergent codes were usks with the firstresearch question Ecc | e s 0
constructs of personal identifigoth positive and negativease}, affective reactions, andtility valueand

interestvaluewere foundo berelevant Lastly, emergent codes related to video lengthslaadevel of

detailcovered in the videos wésund.

The third research questidiivhat immediate outcomes result from engaging with this type of
tool?) was analyzed using exclusivelypriori codes from Eccles including emerging collective identity
and intentionsThe first aitcome waghediscovery of an emerging collective identityough watching
videos of virtual mentors who were similar to themselves or had gone through similar experiences. The
second outcomdintentionsowasd i r ect |l y r el at ed st,o abcdc | Beesh afivTiaosrka, | A
construct but was only expressed agdent to actrather than an affirmation that an action had taken

place.

The fourth and final research questidvihat affordances does this type of tool provjdeas

analyzedsimply through references to either positive affordances or negative dravibabkstool Table
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4 shows the abbreviated codebook that includes each code and its contextualized definition. The complete

codebook h a 't i ncludes Ecc lcanbéburdl efAppendices @ H,andf.r om EVT

Table 7 Abbreviated Codebook

Code

Contextualized Definition

Choice Codes

Overall Choice Strategy

Statements identifying overall choice strategies

Emergent related to navigation of the tool.
Personal Identity Choices made based on perceptions of persona
A priori unigueness without reference to a larger group

affiliation.

Collective/Social Identity
A priori

Choices made based on
with a specific group.

Utility Value Choices made based on the perception of the

A priori usefulness of content
perspective or video title.

Interest Value Choices made based on potential interest in, or

A priori curiosity of, wvirtual

video content.

Reaction Codes

Reaction to VirtuaMentors

Affective Reaction

A resultant objective or emotional response to
virtual mentors and/or videmntent

Current Identity

The realization that a given virtual mentor is

A priori similar to the participant as they exist today
Not Current Identity The realization that a virtual mentor is not simila
A priori to the participantds

Interpretation ofContent

Agree/Disagree

Confirming agreement or disagreement with the

Emergent content of a particular video.

Interest Value The finding of video content to beteresting

A priori

Utility Value Resultant perception of thes e f ul ne s s

A priori content in ter ms-anodflong ¢
term goals.

Video Length and Level of Detail

Video Length and.evel of Detail

Evaluation of video length and connection to lev

Emergent of detail within a vi i
Outcome and Affordance Codes
Emerging Collective Identity The realization that (

Emergent

unigueness in being or experience are not, in fa
unique.

Future Intentions

Intention to act out a potential behavior resulting

Emergent for viewing a particular video or set of videos.
Affordances Unique affordances of the tool in comparison to
Emergent person alternatives.

Drawbacks The drawbacks of the tool compared tepirson

43



| Emergent interactions.

3.7 ResearchQuality

To ensure the quality of the research, issues relatibe toedibility, transferability replicability,
andobjecivity all need to be addressécredibility, or believability of the work (Lincol& Gubg 1985),
was established tbugh framing the studyithin a larger body of research andaiwgh the utilization of
robustresearch methods and analysis techesgoroven in previous studipsrtinent to the research
guestions being asked hees describeth the previous sectioiin addition to using methods previously
shown be appropriate for this level of study, experts in both identity and expeetdneytheory were

actively involved during all phases of data analysiswarit-up of the finaldissertation document

Transferability,or the applicability of research findingsdther settings (Lincoln &ubg 1985)
could be done with knowledge of the makeuphefvirtual mentorsamdh e st udyds particip
limitations of this study, andhé contextuallyspecific nature of its aimsWith the studytied to a single
institutional context transfer of the findings to another setting could be limited by the relatability of some
of the mentors antthe relevance certairideo contentAs many @ the videos created in this study were
tied directly to a particular course, instructor, or experience unique to the institctionext a
percentage of theideos would most likelyot transfer well. On the other hand, the findings related to the
importance of identitypased connections between mentors and mentees and the preference for mentors
that embody a model of transformation over a model of excellence should be applicable to other contexts

provided a similar sample of study participants.

Replicability of the work was supported through a chain of reas@ridglear ouline of the
procedures usedhe study used multiple codes, outlined the development of the codebook, and endorsed
the recommendations from experts in the theoretical faiordaof the work. With the rationale for each
step outlined and supported by previous research, the ability to replicate this study should be attainable

for those who wish to do so.
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Lastly, the issue of objectivityhe ensuring that data analysias conducted based on
participant responses rathernh@searcher biases (Lincoln@ubg 2000), wasaddressethrough the
introduction of a second researcheth during interview protocol development, codebook development,
and during data analysigpon completion of the analysis and tt@respondingvrite-up, an external
review committee further checked the work for all four of these criteria that established thefbveralu t h

valueo of t heGuwmdad8%k p29Q)i ncol n &

3.8 Researcher Bias and.imitations

A postpositivist worldview was taken in the analysis of the interview transcatiptsigh a focus
on trying to identify a single, general model of experience amongst all partidipanits study In order
to better understand the contekiwy analysis a bracketingf my personal experienedll be presented
here.Bracketinginvolves the presentation of apen and honest narrative of my background experiences

thatmay have influenced my interpretation of the datthis study(Creswell, 2003).

I grewup in southern California with upper middle class parents includitig@anic father and a
White mother. Given this dynamic, | waestowed with a Spanish last name that resulted in several
unique opportunitiethroughout my life most notably sduring my collegeg/ears Beginning with my
college applicationd frequently received invitations to join Hispamsitdentsupport organizations that
provided academic and social support beyond what the average studenliketutéceive. Personally |
never felt comfortable approaching these organizationsdash 6 t ¢ o n s loak particurays e | f
Hispanic, and felt that tseorganizations should not target students like myseldas Id n 6 t Hae e |

to overcome any hurdles success beyond those that any other student wouldMga®ain concern

t

with these programs was that fact that | was targeted for participation based on demographic information

that included me, and seemingly excluded others.

While my initial inhibitionto attendance was based on recruitment strategies, | was later against

attendance for a fear of judgment. During my second year of college my grades began to fall, and having
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previously been known as a s mar ugylesiamddeekautdhe al |,
help that | needed. The downward spiral of struggling in engineering and not seeking out help from
programs designed to help me was a major source of anxiety that led to me eventually leaving the

university during my third year.

While | eventually learned from these experiences, and went on to gratieateekperiences
directlyinfluencel thedevelopment of the interventioiine recruitment of potential participantnd the
perspective which | embodied in the analysis of the. daidnelp offset the impact of my personal
experience, a second researcher was used to objectify the analysis, and a committee of experts in
engineering education were used to ensure that the theoretical framework and rigorous research methods

guided the malysis and rather than my personal experiences and biases.

3.9Summary

To answer theesearch questions poded this study aqualitative investigatiofocusing onat
risk-for-attrition students was conducted to analyze the impacts gidbe-basedntervention With few
existing studies tdraw from, arexploratory case studynalysiswaschoserthat focused o3

participants that met specific criteria that identified them as potentialigkattor attrition.

While the study involvethe collection of four data sources, only the potrvention interview
transcripts were used in this dissertation. The-pastvention interview focused grarticipant choice
behaviors, redimns, outcomes, and affordarloased questions that mappeakctly to the research
guestions posed for this study. Data analysis involved severalspradeesearchers to ensure both the

guality and objectivity of the analysis, and the results of this analysis are presebbegter 4.
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Chapter 4 Results

4.1 Introduction
The goal of this study was to develapd test virtual mentoring tool targeting-ask-for-
attrition students. To under st an diirtualmergoengoglude nt s 6

the following research questions were bse
RQ 1 What <criteria best explain studentsd view

RQ 2 How do students react to and interpret the virtual mentors and the contents of their

videos?

RQ 3 What immediate outcomes do students describe from engaging with this type of

tool?
RQ 4 What affordances does this type of wrolvide?

To answer these questions, data anafgsigsed orchoice behavia(RQ1), reactiongRQ2),
outcomegRQ3), and affordancefRQ4)related to the use of the virtual mentoring tddie following
sections present results for each of these quediiens e d o n p a-interventionpiraervievessd p o st
The following sections describe each code in discrete termaska@veral of the quotes suggest, codes

often interact with each other and are often closely related; Chapter 5 deals more fully with this interplay.

4.2 Choice Results

Participantchoice behaviors centered on five major categooestall choicestrategiespersonal
and collective identity beliefsitility value, and interest valuBarticipants made choices basedeither
the perception of a given virtual mentor, or tdeatent that thepelieved to be relatabtéer present

situation.
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4.2.1 Qverall Choice Strategy
Several participantsegan their video selection witho me ki nd of fAowteat al |l cho
focused ortheinformation provided otthe complde video index sheet (see Appenéix Codes in this
section focus on the kinds of information participants used to make their initial video civbicets.
notably, the image of the virtual mentor, their list of descripterdeo titles andvideolengths provided
the information necessary taige participantsowards or away from videdsmsedn personal
preferenceAs the nature of thetudy required participants to make video selections on an ongoing basis

over the course of their hour, reactive choices will be covered in the sectiomsg stari3.

With respect to pictures, some particigatike Ashton simply statedit he pi ddnmane was t
thing | looked at @hile othersmade choices based arspecificvisual impressiomegardinghe virtual
mentorphota lllusiona, fore x a mp | ¢ watclsed Elleh's Videos because of her picture. | was just,

like, 'oh she looks pretty normal

For other participantghe text description was more critical, as Balcones explrescription
is more useful than anythidgcause yowantt o r el at e t odoimgramadtthervieok attheirey 6 r e
courses In some casethough, descriptions wefar less important As Ol ildoa'treallyeae e d i
about their other interests arsduffo Olivaé dismissal ofdescriptors was replaced biternativechoice

strategies and points of focdscussed in later sections.

Other participants made choices based not on the person but on the ¢onbease of Collier,
for examplethe video titles were the single most important piedefofmation when making his
s e | e c kdidrdt even seeftheir names. It just completely blanked out and | only saw titles
Importantly, he titles meant differentthgns t o di f f er e n tcassvidenttlesrsénsedto | n  Ab b «
disconnecthe conént fromthe mentoi By r eading the titles pretty muc
statics in it, | didn't really pay much attention to the person thathmIin R o ¢ k y § the tideaesved

to disconnect t he vi daja afitabonsardhusopenedtme sdarshespaiiee nt or s 6
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would like glance what type of major they were like aerospace, mechanical, materials science, industrial
science, stuff like that, but | wouldn't focus mainly on that cause the courses are the calmess;tit

matter what type of engie e r i n g Titloalso shawed.p@cedence in some cases over video length,
as they did foAbbey,w h 0 s t dart't kndwi;iffit had a catchy title liké ife After Dropping $aticsh

even if it was only like 26 secanlbng, | still had to scope it qutou knowd This choice behavior is

important as video length showed to be a variablesttraestudents werguite sensitive to. Buvhile a
majority of students referenced video len@glg.fil t r i ed t or waitfBesataost | onge
usedit as a secondary filter behiledntent or mentor characteristittsis also important to note here that
video length may be less meaningful outside the context of this, sthibh required strict adherence to

the one hour viewing limilwWhile these overall choice behaviors are important, a closkrat how

participans perceivedhe mentor orcontent within a specific videarovedmore usefuln understanding

the use of tHs tool.

4.2.2 Choice- Personal Identity

The basis for each participantés search strate
mentors that wereelatableto themselveand theimperceived individualityFromEccles(2009),
participansbviews of themselves were classified as components of their personal idefAtitiesding to
Eccles, personal identities are the aspects of on
making one feel unique. They represent the most valued aspéutsself that one knows through
observation of oneds own behaviors and character:i
personal identity characteristics emerged in two ways: through characteristics participants associated with
themselve¢ coded as O0sel fd) and oOfpereopdgle ¢hayadknemw ¢tciods
Choices based on personal identity were those in which participantch@des in which they
perceived the potential for a connection with a virtual mentor or video content based on information

provided in the complete video index.tms compaison, participants sought eithg@milarities or

differenceghat impactedheir viewing behaviors.
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4.2.2.1 Self

Arista captured the essence olfémelrcokidadmhiifderm tm
search for fimed mani fested itself most clearly in

and academic anaeial life balance perceptions of themselves and the people around them

The preference for shared past experience, particularly negative experiences, showed up
repeatedly across all participar®hared past experienbhad several components, sitagtwith direct

reference to a single course. Students such as McKeel focused on

The factthat I've got a D+ as well [Laughso that's what really drew me to that, but
its, | guess cause | could relate to that to see how he went through that situation to just
compare how he went through the situation to how | went through the situation.

[McKeel]

In most cases, importantly vitas not so much the negative experience itself that seemed important, but
the fact that the mentor had persevered through that negative experience. In the case of Arista, she was
particularly keen on empathizing through shared struggles and persevergeep tmwingi | ' d | i ke t ry

watch the people on how did they get through the

In addition to general references to beliefs about higher achieving students, participants made

specific reference®tvideos that addressed academic/social life balance:

éif they said |ike 6spending time outside of e
enjoy doing. | can't do engineering 24/7. So | felt that she would be able to relate to me
or | wanted to see hapinion on spending time outside of engineering would entail.

[Padrona]

The assumption here that students with certain GPAs have similar lifestyles and similar

approaches to balancing the academic and social aspects of their livesatdwhednoted. Tha

5C



assumption acted as a trigger in some cases either towards or away from future viewing behaviors. As
Ar i st a e x ppeaplethatdaid theyhdel B0%fschoolwork obviously don't have a social life and |
coul dn't r el dArigta] This keltefthatrmomeanecould!dévote so much of their time
exclusively to schoolwork removededlibility and directed Arista to explore othlraentorspotentially

more like herself.

4.2.2.2 Peers

Beyond the references comparing the virtual mentoifseim a fewparticipans indicated that
they either knew the mentors, or had seen them in another context. As Arista sinfiply puve nt t o peo
t hat | andkBaleomesidHe ' s i n one of my c¢cl asses this semest
While this associatin happened with very few participanitsvas important as guaranteegonnection
withthementors I n Col |l i erds case, for example, his pref.e
e x pl i c iThat'sdvyt | eatched sofmany of Mapgasise | know Mapp and | know he doesn't just
bull shit when vy oWhieatlseke rdiationshipgs werairares, they dith exglain the personal

choice behaviors of some participants

4.2.3 Choice- Collective Identity

In addition the choicesade in reference to personal identity and acquaintances, a number of
participants made choices based on a group affiliation through a collsatilaidentity belief. Eccles
defines collective identity assé@thwhesteopstsengt hgn
to highly valued soci al,2@0% m t9pWithimthigdstudyecbllectve ons hi ps o
identity choice behaviors ref er nécessadlpoeid im natufef i | i at
Thecitedc ol | ecti ve identities were those advertised i
photo. Although not intentionally designed to do so, these descriptors functioned to define a full range of
social groups for each mentor that included ndy cecce and gender, but campus grodpBA, college

major, and learning communities.
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The most salient of these affiliations was college major. College major was referenced by every
participant to some extent. Regardless of major, participant affinigofoeone in their own major was
obvious both through explicit statements and implicit video preferences as shown in their submitted
complete video indexe#&shton was a prime example of this as he had a very strong preference to hear

from mentors in his may:

Because she's I SE, so itbdés |ike taking advice
rather than someone that's like taking advice fromesgtranger versus your brother.

You get a bit more connection fr egoingimmeone who:!

[Ashton]
Ashtonbés sensitivity for | SEs even made him feel
number of mentors from other majoisl f eel | i ke a | ot of them were ace

1

wasn't very tverse and Idlt alitttee x cl uded because | ' m nlbdrelesamgeos pace
of major was often Solwakledthetthermadynamics ones, |evatahed sike the
intro to thermal fluids one, and | watched ones that pertained to meehanice n g i [MaKeel. The g 0
preference for major was linked to both general experiences and future courségpasRgslained:

fiexperiences that | wanted to know that | was going to experéembe ability to visualize a possible

future was somethinipat several participants brought up in one way or andthking collective

identity to utility (Section 4.2.40That is, as these examples suggest, collective identity was one basis for
determining utilityof content Thus, an inherent overlap exists between collective identity beliefs and

utility in that individuals from the same major were deemed most qualified to comment on existing

courses and potential future experiences that participants most likely would face.

Besides majoiGPAwas another saliewbllective identity that was mentioned by every
participant. Par t i ciapnayntthsidn gp raebfoeurte nncoet tdoo isnege kw eol ult

or GPA or dr [Calgrajonfigé pae ocpl | aes swtaal.0 dnd ybm Kndw, didn't have it
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S u p e r [Padaomajvas interesting for several reasons. Fitstet p hhave & sipeffieasy i s al s o
reflectedanunder | yi ng assumpt ipeoplethahjaststudyistal]sThesed ent s ar e
referencesth A0 students were interesting because they r
individual did not possess a level of academic and social life balance tiparticgants in this study

seemed to value. Fdnte s e p ar tostudensragenes!|, Wér e fAnot me, 0 not onl
grades, but because of values. Seveadicipans in fact, explicitly considered their GPAs a function of

their ability to balance academics and social thies explaining theilower GPAs. This value manifested

its el f in stAbementent sksetudy all the ti me. That ' s
and C's normally balance a little more, you know what | mean... and so that's where | look[ed] at cause
[that 6ds] wher e | isB @ol[Rocky] Buchnsatenentoréflect tihegerdeption ¢hat

grades are linked to identity addition toability.

Besides college major and GPany choices were based on other group affiliations, either
positive or negative. In the positive cases sbnien g a s He playp doeeer and is fdoreign
[Balcones] was enough to establish shared collective identity, while in other cases, membership in a
commonorc ampus pr ogr anbDamwe ause e pas balow [8.0]:and iilid Galileo, and |
was in Hypatiad [Padrona] The strength of these affiliations was particularly strong for students that
considered their collective identity marginalized such as Rocky with his membership in te@fCorp
Cadetsi But | | ooked a | ot owereiktm Aong soskincdhohrelateJrmrebns s i nc e
t h e Trhisdink was important as there was a perception of an unspoken understanding between

members of the sanmdllective/sociagroup. As Rocky explains,

€t heyodre direct to t hehepush mrtarounddvernghyng.don't beat
It's just hey (snaps fingers) this guy was this and this, that's how the €aghes you

how to talk. It's not oh we'll jog around this area, then we'll come back maybe, touch a

1 1

little bit, then go somewhereelse. N@ ' s more direct, we're going t

cause it has to be quick and efficigfocky]
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Rockds initial preference to hear from members of
speech patterns and language that he would beaistate to. This dimension of collectivesittity

highlighted the importanoaf not only what mentors said, but also how they said it.

In addition to the perception of a potenttahnection based on collective identitlye reverse
scenario alsemerged, namely, differences in collective identities that resultedéterrent to
participantchoices. This negativesffectwas particularly true for members of the Corp of Cadets, but also
extended to other groupsaswéidll | | u s i osheexfained,fhdorét think | can relate to cadet
people at all. They're very, like, dilig®©thdr and
times, negative responses were statdaldnket statementsver a single particular collective idegtiin

Ar i st a 6-sampuagorip membvership acted as a deterrenttoviewinh e r eason why

watch a | ot of her videosowas cause sheds Galileo
While many participargtwere able to find at leagne similar collective identitigetween
themselves aha virtual mentor, some participamere able to find multiple links. In the case of Collier:
I look down and realize he's aerospace! Oh he did Galileo! Hmm, and he took a
philosophy class [getting excited as he lists these],ssovithis and I'm at a 2.99 right
now, so |I'"'m |l ooking at his and I '"m | i ke 6Dani e
I'm like | gotta watch that, cause | gotta rebound.
Through the establishment of multiglellective identity dimensiong.e. major,GPA, Galileg etc.), the
connection between the student and their virtual mentors was strengthened.
The ability to connect with the virtual mentors through comealecive identity dimensions
had a very strong impact erewing preferences. Students diffd in their perceptions of which
collective identities whmreerelheyamte, faomeheén dOIni' ¢

makes a differenggwhile Ashtonnotedi j ust seei ng t he adwheratheyner i cul ar

from kind of Asrstated aboee, shaved ¢oleetive.idéntity established credibility of the
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mentor, and as a result, the weight of theirgags. Rrticipants who were unable to find tbennections
that they soughtike Baconesc a | | embre tlifferent students like, for example, there are bl E

[Engineering, Science, and Mechanissjidents) s o t hat they could connect i

4.2.4 Choice- Utility

Another importanvaluebasedcode that explained chu@ behaviors was the perception of utility,
or usefulness, of a videobs daskvaleeoftutilitiyshids hkec wlad 11 ed &
task has because it f ul (Eéclesl2G09 @ 83l Gheiceutilyevassaseda |l | v c e
on participant s6 pheingpaeptialiyusafulbot hot necessarily relatednatwhamthe
participants were as individuaReferences to this perception of usefulness related to the applicability of

content to gher validate gast experiencer assist with a present or potenfigure concern.

Utility of video contentwas described as generadlysvidébs that can apply to me and like even
now or i n[Calehajor nfone spacifiealy depending ¢ime contentPerceptions of potential
usefulness often began with the validation of a past action such as changing majors, as Collier explains:
iThe things that hel ped me the most, l' i ke changin
mine fitthattype f s i t Usefulnesalso.extended into more sensitive topics such as failing a
course, as i n Therkasaon | chose thsi[Videodtinlly was becafise | had taken this
class and then dropped it. So | was interested to see whatp@gence was, to see if he had the same
kind of ex p[®cKesdd While the statendent @xplicitly states interest, the underlying concern

was over the utility of this information in validating a past experience.

In addition to validation fopast experiences and behaviors, utility also encompassed the search
for useful information related to current situations such as difficult coursework or balancing of academic
and soci al | i f e . watChed atnmost every single nautrembiecalcealus rideo that

there wasé because | m not doing vebogyelgechddlto i n t ha

say about iD [Calera]For other participantthe focus wasn a different classsuch as Collier who
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fiended up watching3ordat i cs vi deoséstuff thato[Colikklnew | was
Regardl ess of t he owpeopt eeceivedlpastclasses I've takereadd future i

cl asses [t ha[Collievlicdme upbrepeatediyk e n] 0

Utility also touched o foundational engineering courses, especially in cases like Rocky who
watched videos on statics because, as he expfiimshe driver of the struggle bus in that clas€alera
shared t his s entthoongbtthat | cotidenaybesusectliafsriaatiah ndksemester
when | have to takeymamicsd [Calera] Collier gave the most thorough explanation regarding what he

wanted to know about his future coursework:

What I'm taking in the future. So like with mechanical engineering, C++, materials, |
going to be jumping in, like dipping my hand in all those things so I'm like okay let's see
what theydre doing, what strugpmeaslviceehey have,

[Collier]

In addition to coursework concerns, participants also focuseitility relative tosocial concerns
that they faced, especially the balancing of academic and social responsitilitiethe one exception
of Balconeswhose peference waé o r e x cvant[gg] i get morefacademic things out of this as
opposed Btmajostpaf paridipants were more concerned about social issues and how to better

achieve a sense of balance in their lives. As Ashton explains:

| navigated more towards the social aspect because the classes, if you study for them,

they're not hard. Li& the material is pretty simple:t 6 ®ardrtoontake it through them.

It 6s just | ike making you sit dopeadhoawvnd study ar
to balance your social i versus your academic life is what | gravitated to more than |

did the classes. Cause like | KNOW what the classes are, I've been in them.

Similarly, Oliva explicitly claimed that the social factors were more impotltam the academic ones:
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| did watch a few of the cladggpe videos, but | watched a lot of the ones that were like,
60Gett FhgstmyDé68abmncing Social Lifed and those

that they're a little more important.

As is evideat through these examples, different students had different goals in mind when selecting which

videosto watch.

Besidegositive perceptions of utilitynegative perceptions of utility resulted in participants
explicitly avoidingvideosthattheycoud not see has being potentially useliteos were perceived to
be less usefubr several reasorisn c | udi ng di flIimeotaermspace,isal didn'ageetmem ( A

as bei n{McKeslg prafessorghat would not be encounterédhey're taking about a specific

professor that they had who | don't have or won''t
pr of e[Gate@]),adurseshat would notbetakefii c | asses | wijllusionajpand ever t al
courses that did not prowdany issueficl asses | '"'m doing okay in that |

[Arista]). Referenceto notneeding advice ereusually based on cent success in a course or meeting
personal expectations regardless of objective success. Negative utildyness exclusively related to

academiconcerns, which was unique in comparison to other chiele¢ed codes.

4.2.5Choice- Interest

In addition to utility value, interestalue was also important in the explanation of choice
behaviorseccl es defines i nt er ensenoarentof bngagifiginnea s kKA si ¢ i nt
(Eccles 2009 p. 82).Like utility, interestbased choices were based on the perceptioardén being
interesting either due @ unique perspectivar stemming shared interest as identified through
information contained on the complete video index sHeaticipant focused ome n t perspedives,
suchaBal conesd i guessmmayhde bnly ather thing that might have been interesting to

watch would be like the cadetsayive an interesting perspectivgBalcones]or in the case of lllusiona:
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| just kind of would look at their ligg bio there and, like, see who | found interesting.
That's why | went tdohn's because | saw Fagled out and | kind of wanted to hear that
story. And the same with Lexi's; | wanted to hear her story because of her international

ness.

Lexi was particularly popular in this sense hesmshe provided severadleos about her experience as an
international student. Ashton noted thieéexiwas ki nd of c o @ hlotofguestiensiliwarit e t her
to ask the foreign exchange studeam@uch comments describariosityabout thevideo content based
ontheperceiveduniquanessof thementor andheir listedexperience. While someparticipantsfound

Lexi ds international perspective interesting, oth
differenton-campus commitmentéBut | still kind of warfed] to hear from him, beasse | think it's

real | ysonthefootbdlléeemand does engi nsgpmbablynoge obtle vaayufesve h e 0

people whodotht . O

Interest was linked not only to specific menperspectivesbut also to video content. Several
participantgeferencedA ndr ewbs i €& m, J 6 blgust watched Sae @m like: thisi
guy b6s ditmoagrmtj dth.at wo ul bhterbsavasloftenidadverfentlg pyoonpted dy
enticing video titlest | | usi ona, f or e xTheqgné gy whovdide't go to dffieer e st ed i n

hour sél want e 8tarfalsondtedlow why . 0

| watched the not wanting to go to college one cause | thought #sateally interesting
cause | think it amagsibadastheke pduOdstodentwwvant

but you have a 4[S@r] |i ke thatodés amazing.

These instances of interesstowed up often and suggest that video titles, especially ptox@oaes,can

entice many dferent types of viewers

Besideghe perception of a unique perspectimerestalsoemerged through potential

connectios via shared interestssidentifiedon the complete video index shddbst simply put,
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Balconedouched on the idea of a shared interest as a point of connection with the virtual mbetors

he explained | giiess that there is just a connection | guess, | mean if you're intenestedsame things

as s o mtharedénter@sts were both acadeanidnora c ademi ¢ i n nat thewas Every
a homeb r e Mgihton], caught participast® at t ent i o nbaset ontcarenegidhadit oul d be
just circled r ob o t[Arista, ortodutuse terestssach aséHed ayo robdtidGs n g 0

which | always wanted to do as well, I'm interested in that.a [Bocky] Theresult ofthese many facets

of interest based aaunique perspectiver shared interestelped explain the subsequent viewing

behaviors of the participantdotably, thoughjnterest wasnostsalientatthe beginning of the viewing

processas a starting point for exploratiofss participants progressed througk thdeos, interest faded in

salience, ultimately becoming overshadowed by stronger beliefs relatiedreal identity with the

mentors and the resultant utility of the content in these videos.

4.2.6 ChoiceSummary

Participats based theinitial video choice®ninformation presented in their complete video
index packeincluding mentor photo andescriptors, video titles, and video lengths. Ushig
information participans selected videos based on the perception of an iddragd connection with the

mentors, or the taskalue of thecontent.

4.3 Reaction Codes

After viewing any partialar video or series of videos, participants expressed a rangaabions
to the virtual mentorand the contents of their videos. Reactions to video content were reflettiedan
two major categoriesyith several layers of complexityhefirst cate@ry wasreactiorsto thevirtual
mentorsthat rangedrom affective reaction$o realizations of identitypased connection$he second
category was the interpretation of contleoin either agreement or disagreemeith opinions expressed
in the videosto finding the content interesting or usefRéactions weréhe most important feature of the
experience as thegnpacted reactive viewing choigesstablishedollectiveidentity keliefs, and

ultimately,shapeduture intentions based on these beliefs.
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To understand these behaviors, itngortant to first identify the expectations of the participant
for a given mentor or the content of a given video. In the case of Padrona, she consciously chose to watch
a videowith Galileoin the title butwasdia pp oi nt e d wh éelendids'tltaik abowt Gdliléfim e d i
the] video, but that's what grabbed my attention. Si mi | ar | y, Mapp camthe up seve
onlymentorthatwap art of the uni ver si t ythefeovastalothdl playérima m. St @
there but | don't t hThesedisdomnects adiwiean éxpexthtions and featitgh b a | |
one of two results: ifher participants were put off and moved on to other mentors, as Abbey exipladirfs
| didn't like one of thosthen | went back here [video index] and was like lookinthe different ones

[mentors]H Or participants had a positive experience that lead to subsequent viewing:

I watched her final word of advice because | thought her videos were the most
interestingé | didn't really want to watch peo
other videos from them and knew where they were coming from. Since | liked her videos,

that's why | watched both of thefBtarr]

Theimpact of reactive choicgewards or away from mentoos contentwas a complicated phenomenon
with several caveatshe details of this discussion will be covered throughout the remaindeés of th

section.

4.31 Reactionto Mentor

Many participants in the study had affective reactions to the mentors themselves, based either on
the mentorés emotions displayed in the videos or
participants talked about reactinigetttly to thementor eithethroughan emotional connection oeédper

identity-based connection
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4.3.1.1Affective Reaction
Ment or s6 e mot haoonadftwo results: eithengenetmotion of the mentor was
transferred to the participant, or, the emotion was evaluated objectively as a point of commection

disconnect thampactedfuture viewing.

The mentorsd emoti onspapltayce dp aants irgensipfoiresieenst. rAcsl
me,the biggest thing is seeing their emotional reactions and the way they navigate towards answering a

g u e s tHe weant oo at length to describe the detaitthefmentorshat he responded the most

| think the biggest proponent of this that benefited me and has the potential to benefit

other people is the emotional investment and the visual response and being able to see

that. Being able to see their hand movements, see their facial expressidghsirsee

pauses when they think about something, that's even more intrinsic and relatable to them
rather than just an answeréso |i ke seeing the
response and the way their face changes basically as they go through what

happenedéi t 6 dColierlet t y good.

Collier was not the only one to take notice of +vembal cues. Rocky also appreciatedehetional

investmenbf the mentors. Specifically, he responded to

The way they delivered the message. You can tell, some pikepghadia, she was
emotionally attached to what she was saying. She wasn't just blasting out words for no
apparent reason, she was thinking very sincerely before she talked and when she did, it

had emotional undertones to it and you could tell she #gtoared.[Rocky]

While emotional undertones were valued by Collier and Rocky, other participants, such as
Il'l'lusi ona, went a step further and assuNakad t he me
just seemed a bit negatijeaughs]. Like, abit stressed out. Like it was getting me stressed out for ISE. |

was, | ike, 60Ch [nmyl Iguwsoidonreas]s!VBhi | e t his type of emot
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participants did connect with mentors through similar emotional makeups and resporséesis
experiences. Ashton was a |waniediewaEixnorepflhervidedsen he e
because she's like okay | have this super anxiety. | had these paocikasta | was | ioke déyeah
moregenerallyi| connect alicaude | fbebthve exac samd oay [ A s Entotimmal]

connection was thus a major factor in his experiences with the videos.

Beyond emotional connections were other emotional reactions that were expresssignply,
includinge x ci t ewesexcie d it hat he t houg h tlAristad)),ehunodinGeh tyheianhg a
and then she went to the Chinese restaurant to find out where she lived, that's what she said. God that
was f [Calliery), and annoyancefilwh en t hat guy s ai &Gtheaagestrmlass t i ng e
got really pissed off. | was like, 'no it's not!" So | gotta kirl bflon't everknow what emotion that

would be[ Laughs]. Annoyanc& [ | | | usi ona] ) . eBherthtoudrparticipani ons occur

statementexplicitly or implicitly.

As suggested by several of the examples above, these emotional reactions resulted in different

outcomes for different par wiihmnénp@expesencegravidedh i vabds ¢

sense of relief:

They made me smile to myseliuse I'm just like, 'yeah! | totally went through that. |
just kind of felt a relief almost that I'm not the only person that thinks that way or did that

badly or went through that issue or whatej@iiva]
For others, like Abbey, the emotional undertookesome videos acted as a deterrent to future viewing:

I mean like the 8 minute video | thought it was going to be good and juicy and like she
struggles walking from there to there isn't useful to me, | mean yeah | guess | feel sorry
foryou,and [namedf owné6s] wind and snowing or whatever

start to get all emoti on[@bbeypnd everything itos
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Lastly, in some cases, like Starr, emotional connection escaped heriffdcus,k i nd of wi sh | W C
more attentiorto like their actual charisma and presence cause like that's probatelgson why | liked

his videod uBas she acknowledges, it may haubconsciously impacted her preferences. What this

comment illustratess that emotionagberceptionis important as certain participants were cognizant of the

effects, while others were not.

4.3.1.2Current ldentity

Whil e some participants described affective re
specifically t o t hLes. Inihese tases,$hé affpcive reactiorns lof thie padiciparits
tended to reflect a sense of connectians si mpl e as #Ali kingd a mentor or
clear description of what the memtyoor, aintd epyarweircei pn
l'i ke me, 0 or Athatdéds who | am. o).

Current identity encompasst® personaind collectivadentity dimensionf the self that are
salient at the present timgurrentidentity was the reaction that came up most adtiong both affdove
reactions to mentors, and interpretation of video confenan affective reactionpanections between
individuals arose as the participants saw aspects of themselves in the various virtual mentors. Importantly,
while both personal and collectiveeidtities were salient for choice behaviansrentpersonal identity
was the dominant factor affectivereactionsThe experience of discovering commonalities between the
virtual mentors and themselves reflected several faceisrgntidentities.

First, past failures provided a critical libbwards connecting the identity beliefs of the
participants and the mentofsor example, Abbey found that Channing had recently experienced exactly
what she was currently going through) I i ked hiughthe\Wame streggles andiherowhen
he dropped statics [and] focused more on his othe
that' s meAri gthd alavr,b &@d 4&ikes relabdd kodim arsl etmotught imewasool A
guywho like struggled but made it through; that's what | like cause that's wh@larh.n b ot h cases,

participants used | anguage that | inked failure to
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amd make r ef er enc e othemssuah aLdlliarr thelkhk wedt beydand theyexperienaer
of a shared past to include shared responses to that past.
He seemed like he accepted the fact that he did how he did and some people have trouble
doing that. When something happens in my life, | adtapt the first thing | do is take
stepby-step of writing whatever happened and improving and ended up in a better place.
And it seemed like basically all he was saying was this happened, I'm moving forward,
I'm moving on with my life, there's no paimtdwelling in the past cause you get stuck
back there and miss whatodés happening in the pr

would have related to him a lot actual[Zollier]

In addition to shared experiencesrrentcollective identities markersuch age, race, and gender

were key dimensions of identitiiat elicited an affective reactibnor par t i ci pldked s | i ke C
hearing from second years more becaRBeemenceshoat ' s whe
Awho | amo dwatso an astoi Bemgrd koexignerr, bguass he [Adhemar] didn't really talk

about, at least the videos that | watched didn't really talk about that aspect of being foreign, but | would

think he woultve had that sort of experiercgBalcones]Sexwa s al so sal i ent It especi
was good to hear from other girls that they also didn't know what they were doing and they seemed like
relatively smart people and they've awedt farther than me in schab[Calera] In fact, Oliva especially

took notice and even recognized tangible differences between the male and female mentors in their

videos:

Yeah, um, the girls more than the guys because I think the girls were more like, into
talking about experiences insteadust like, 'this is what we diand done. But | did

watch a couple of the videos that were like, being a woman in the engineering field and a
lot of them said, like, 'oh | have a bunch of guy friends because guys aren't really fussy
about things.' Like, that's totally me! EveryonabWw is a guy. Um, so yeabh, it's kind of

one of those things that you think you're so weird, but then you listen to other people talk
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about and you're like, 'oh, | didn't realize that other people had that problem,' or other

people feel that way. So yeahielated a lot to the girlgOliva]

I n OBk ¢aseatte dssue was not solegyng a female in engineering, but ratf@spabout her sense of

personal identity as a female with lots of guy friends.

In addition to demographics, voice and personaliits that were common between the
participants and their mentors were import@sthey toelicited affectivadentity connectionsFor
exampleCo |l | i er , Mappkindadf leechuse we aie both straifgrivard and blunt, I'll tell you
howitisand h a't

''s  whSinilar, eonndatians basied on demeanor were important for Abbey.

As someone from a rural background and sl ower pac

I don't knowéthey wer e | ustldon'tkkowthéyséed back and
like the type of guys | would just be friends with. You know what | mean? Like just
average guysé So | felt |Iike they were more |

know, trying to make ifAbbey]

Other references to persaity traits included similarity in emotional response, such as Ashton, when he

e x p | dhamedeen féeling all these emotions and things and like people have just been portraying

them and I'm like wow that's me, I'm going to write that down. Evergvideeas | i ke Awow t hat
Effort and mindset also played a role, as illustrated by conafremt Arista:fiCause he got a C+ in

C++. And he like you know doesn't do amazing but he does good, he tries and he does whatever he ¢

do and like that's whatdod and mindset,

The stuff that he sajtlke having the right mindset was one of his things, definitely is
something that | know that | have for engineering and the way that he went about his stuff
after he brought his GPA back up is kind of how | goualewerything and that was

pretty cool. | thought his stuff was really co
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my friends dealing with and | see myself dealing with so definitely Daniel | could relate

to the most[Arista]

Affective reactiondased on personal identity also extended to social habits beyond strictly
academic topics. For Abbey, the concept of academic and social balance was ofrapactalnice to

establishing &urrentpersonal identitgonnection

So | think she said here thdtesdevoted like Sundays through Thursdays to like

homework and | ike that's totally meéthen she s
doing homework for over 4 hours that she's just kind of like dead you know and I'm the

same wayjAbbey]

Similar work-life balance perspegtis werealso importantparticdarly in seeing someone thatsstill

in engineering and doing well.

In several cases, participants found multiple points of connection with the mentors that had a
summati ve ef f ec togkorsonecohtheanento@] i vads out

Um, | mean, just the visual appearance of her kind of made me think of myself because

I'm a very, like, Ishirt and messy hair kind of person. Just like, the way she talked and

everything, um, just reminds me of me. And urantté&now, she seemed like a chill

person and I'nkind of a chill person [Laughs]Oliva]

Similarly, Melville explaiéal mbat thkekeasdmenpeons$oh

[Melville].

Overall, personaidentity-based affective reactig strongly impactedarticipants athe
realizationthat mentors were like themselMasth established personal connection that resultedhe

credibility of that mentor, and thus, the content of their videos. Perxtmmity-based connections

66



formedtheformation foremerging collective identity beliefs amgre the maircatalystfor future

intentions based ome n t advice.6

Besides establishing collective identity and influencing future intention, connections to mentors
affectedreactive viao choicesThis realization ofonnectiorwas additive in that multiple points of
connection increased the likelihood of reactive video cholod® 0 ¢ kcaseJse formed identitypased

connections across multiple mentors; he specifically referenced

Joeand Emily, then Nadia, a lot. So like those three cause | could just like "hey, that's
what I'm going through." | discussed about the money problem, all that good stuff, with
Nadi a. Emily and Joelmlkedeydandcthablyyaler e i n t he Cor

[Rocky]

Being a Corp of Cadets member himself, Rocky found it easier to relate to Joe and Emily as they too

were in the Corpand he continued to watch their videos as a resdititionally, as one of the few Cap

members not on scholarship, hefod Nadi aés di scussion of financi al
comforting as it was a topic he did not feel comfortable discussing amongst hisSpeeitcally, Rocky

vi ewed @ NaAdciaad eomi cNolnmnf | uences on CoOnsel8skecC€t asensd

and ANadia on the Semester from Hell o, al | of whi

The importance in seeing oneself in a particular mentor or set of mentors established credibility
of the videos. However, once a participant perceiveéid@nnect between themselves and a particular
mentor they reacted by questioning the credibility of the video content and often the choice to
discontinue viewing that mentoFhese disconnections took many forms. Arista was the most vocal of all
partichbant s in this regard. SHaddnisaesmyslieimGhanhingeauset o t al k
have a | ot to say and he di,percéption ¢f etelleneel ¢bun't t o s ay
relate to her as much cause | feel like she twwasmart for m¢lLaughs]), and social stereotypes, (
al most did Hypatia but |I'"m glad that | didn't bec
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saying | don't relate to themPParticipants like Calerdid not see herself as an individuwaho performed
wel | i N cour s eFednédvideo wheneessgmelubdydctually énjoyedinaritble
calculus and didn't think it was that hardwas, that wasnotmeatall | | usi ona shared Cal
reaction when she a iSdmeéne was talkgrabout how she got like, a 100 on the deforms final and I'm
just |i ke, 06Good 6fAdir, yYotlth.avehat pies frectt rmhe fé and I
classd6 you know, cause t halntotalsall patigpanthfoumdsome col | ege
aspects of themselves in one or more of the virtual mentors except Starr who purposely tried to avoid
mentors like her,

| didn't really want to watch videos of people that were like me so much, but there was

definitely little tidbits hee and there of students like had similarities to me but | don't

think there was one student that stood out to me that was like "Oh! They are just like me".

[Starr]

Overall, affective reactions towentors can be summarized as the emotional connections that
participants felt with their virtual mentors. Through an evaluation of the emotional investment of the
mentors and the content of their videos, participants felt a sense of connection thahest
credibility of the mentors, and thus, the relevance of their advice. Through affective reactions to mentors,
participants ultimately found an emerging collective identity witir mentors andrticulatdfuture
intentions based on theecommedations. A more complete discussion of these outcomes is prégente

Sections 4.1 and 4.2

4.3.2Interpretation of Content
Besides reacting to the mentors as people, participants also interpreted the content of their videos.
In the evaluation of conterparticipantseither agreed or disagreed with statements, or evaluated the

content as either useful or interesting.

68



4.3.2.1Agree

Agreement was i mportant, for example, in Caler

I mean it makes you like the person more and the video more and sort of listen more to
what they're saying cause if you don't agree then you kind of just shut yourself down and
close yourself off from the vi plgtomeébeitcause it ds

if you can relate, then that makes it betf@alera]

The nature of agreement ranged from abstract, suc
for example, explained,
| agree with him on getting to know faculty membersHikevas talking about letters of
recommendation and stuff that you're going to need and the value of office hours he said
how intimidating it is at first because you th
ask a dumb question, you know, thatsevesyd y 6 s f ear, | i ke the teache]
|l ook at you and be | [Akbey] 6what were you thinkin
Similarly, Starrreflected fiShe tal ked about how math is wusually
whereas other classes are easiertoworkingronpwec h | COMPEL THStatf] agr ee wi t h
Agreement often had a comforting effect, as it did for Ashton based on some of his grade
concerns:
Yeah and there was one, coping with grade realities, like she was in the honors program
and she was like "you maytrget the 4.0, you may not get 8@t you need or whatever,
but ités okay, I|ike you'll be okay" and | was
[Ashton]
Abbey also took comfort in her impending summer school attendance from the idea that thearddrs
potentially be easier and more enjoyable in comparistakkiog it during the regular semester.
Yeah | remember watching that one when he, yeah | totally agreed with that. Like | think

over the summer when I'm taking it just by itself it's gorena ot easier, I'm sure I'll
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have a job but still like easier than with multi and physics and you know everything else.

[Abbey]

4.3.2.2Disagree
Participants also expressdidagreementsoncerning content discussed regardiatiege
difficulty (. . . Adhemar was | i ke you know thinking that h
I was | i ke are you kiddi MdArmes,t atjhi,s chosithesime dh & rfd ecsu
was saying like, it was easy for him, thermal fluids weally easy for him, | find that kind of hard to
bel i[eBraelocones] ), aloadkinu ofeetate to Carddiret's stuéf ia [that]il just disagree
with it [Melillg]) Bitagrdemaint was a very important reaction as it was one pfithary
experiences with the videos that diregpedticipants away from particular mentors. Cakxpressed this

reaction whenlse saidg

If they had the same opinion on a class or study groups or | mean whatever the video was
about, if they had the samopinion as | did then | listened more but as soon as they

started saying things that | didn't agree with | was kind of like okay, maybfCatdra]

I n Aristads case, disagreement over sentiments ex
future viewingAh Af t er h e $ke 'ndnotigding tb wdtch yadAsista]. This reaction was

powerful, as lllusiondurther madeclear:

éhe talked about Engineering Economy. He said

ever éeit her t haoritsdiffeaest$or onrangjorsbecauseaytieat class is

impossible. was just sitting there and he's, |like, 0i
and | don't even have to take the final, 6 and
what lwanttohea® [ | | | usi onal]

Because some participamstssumed the intervention tool to be focusegroviding advice, they

also seemed to assume that most of the content would be positive and reinforcing. Once participants had a
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negative experience withgiven mentoover the content of their video, participantsuld often move on

until they found what they were looking for.

4.3.2.3InterestValue
Interest was another important code as participants who foantidular conteninterestingeither
in a general sense, or for a particularly unique perspective on a given issue. McKeel expressed interest in

a verygeneral sensehen he said

One of the first videos | watched was about going to professors during office hours and
t hat t hey' r engoditeidethe classrobnetihan thay are in, which I've heard
before but I've never really taken to heart. She was talking about how they would just talk

about anything, and that was kind of interesting to [MeKeel]

In addition to topics such as findingp f essor s in office hours interest

candid responses regarding failure and recognized the importance-baficsexperience.

You're going to fail a test, you're probably going to fail at least one test so | thought that
wasinteresting cause she obviously went through a lot of anxiety and a lot of stress so

she's like a really good person to take as an exarfftar]

Starr also found firshand accounts useful in the promotion of previously unknowcaompus services:

Shehad a couple of videos on the counseling center, which | don't know anything about,
and | don't think most people do, and | thought it was really interesting to learn about

that and | think people should like know about tftarr]

Also mirroringthechbo c e codes, participants found individ
case of 1l lusiona, hearing from Lexi6s perspectiyv

comparison standpoint.
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I was super inter est epdrtndrsemithapaople whb hatedbeer never ébe
complete international studentsél never have (¢
interested in why she came here, and how like, big of a transition that is cause

transitioning from Northern Virginia to Blacksburgwva t ough f or me. So | jus

her whole story was super interestifijjusiona]

Besideauniqueperspectivespther participants, like Balcones, found it interesting to hear from multiple
mentors on similar topigsl iés i nt er e st i hog difterenpeopleapioach theosarmep | e

clas® [Balcones]

4.3.2.4Utility Value

4.3.2.4.1 Utility of Content
As with choicereactions to thetility of video content referretb the finding of information
useful in either validating a past experience, its current relevance, or in reganstential futureThe
distinction between utility in choice and utliin reaction is that choiaefers to theperceptionthat a
videocouldbeuseful while the reaction utility refers éatually findingthe information usefulltility of
content was one of the most important themes that arose out of the intebliiitysemerged in several
ways, as Co |Yomeeofthem wapattumlly nealld helpfd, others solidified what | was
thinking and other things reversed what | had a conceptionabout. n t hi s regard, util:i

of confirming or redefining onebs view about a pa

Participantperceptions of utility were connected to things such as changing majors (t hought i
was actually pretty cool when she's talking about her architecture engineering, that's kind of what | was
t hi nki ng ab @aeltille])dooursevgork ainol futurexperiences,{i Some t hi ngs wer e r
useful, likehearing about classes I'minelar i ng about t hil[llugigna]),andthegoi ng t o
promotion of pr evi ou slHdign'tkmnowlalboot the credifpbp exantthing sotthate s, (i

was kind 6bcoob [ Ar i st a] ) . Udepehdent, ih the greatest pribriggiventoi me
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immediacy. For Balcones, the t@®rved as a useful supplement as he explainédd, wat ched t hem |
night and this morning actually. Just because, | did courseastdast night, acially that was kind of
helpfuld Immediacywas alsanentioned by McKeeli | t 6 s i nteresting to hear he

formula sheet, and it was actwually helpful for on

In addition to the utility of specific contentagiicipants also identifiedtility through the
relatability of the message to their views about themselesMe | vi | | e, t he fAnor mal cyo

experiences made her vidagseful to learn from:

éshe had a | ot of experiences that she talked
| earning from her mistakesélLi ke she didn't mak

people would do, what normal people would have to go thrgivgiville]

For others, likedPadronaan overlap occurred as shaiddntity formed the basis for her
subsequent judgment of the utility of video content. Padrona lingefiiiness with the proximity in age
of the virtual mentors and hersedfyd the immediacy of their experiencestesy related to her current
courseworkil t hought a | ot of these kids were second vy
the classes, so | t ho augenlm deddirgtwithwhatsoavjpadrera]While he |l pf ul
Padrona used conrtans to a common collective identity such as age and major as a source of
credibility, and ultimatelyhe usefulness of content, Balcones did lBzlcones oftemuestioned
cr edi boudton'twant to ke advice on balancing academic and socifldifesomebody who has
a 2.0 cause obviously they are not doing a very good job of balancing thdse tivaB a | andoseeenad]
more judgmental when as ke djuswhratfind Wssadvicatpapusdfutta b1 e t o
me [ B a | Qverall,@asitive reactions concerning utility were linked with the alitityalidate a

past experience or the ability to relate to currertiture situations from trustworthy mentors.

In contrast, several participaritaind certain content particulgamot useful As Balcones

fiwanted to get more academic things out of this as opposed to dbeisaw limited utility inseveral of
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the videoghat discussed social topidsor Starrshe found overly generatlvicenotu s e fDifférentiafi
Equationsl think she just kind of talked about it and didn't really give any advice or she was just kind of
talking, and | diah't really find it very helpfuf  saleoesaw limited utility in advice that had been said
and heard sevaltimes beforefl watched a loof the ones about faculty cause like | just thought that is
useful stuff to know but it was the same advice that everyone kind @f gijesSt ar r ]

The alternative to being overly general in nature was being overly specific which also limited
utility for some participants. As Calera explains,

Some of the things that didn't apply to me were because like they're talking about a

specific professor that they had who | don't have or won't have and so like they thought

that the class was hard or easy or they tid because of that specific professor and |

can't apply that to myself unless | have that profe§€alera]

Similarly, majorspecific informatiorwas often not usefdor participants who were not in that majas

lllusiona explains,

A lot of the vileos | watched were very aerospaetated, which like, was interesting but
not useful at all for me. Like, it was cool, but like, it just does not apply to me at all. So

that's probably my fault for watching theftlusiona]

As lllusiona admitted herselthe onus was on her in this case as she was aware of the major of the

mentor and had a general idea of the video content based on theftitle viewing Balcones did

something similar when he chose to watch niaténat was no longer relevariinostof these | guess

didn't apply to me too much anymore. But they would be useful for other people, cause they haven't taken

[the classes]yét [ Bal cones|]

Overall, in fact, participants were unanimous in linking the level of detail in the video to its
usefuhess and appl i cabi Whattclgsses gase ydulhle most difficuitids and hosv did i

you do that, like what did you dé®eed to know what you did [Laughs] So | can |l earn fro
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[Abbey] Detail was crucialtpar t i ci pantsdé ability to |l earn from o
understanding exactly what the mentor struggled with and what steps were taken to address those

struggles. As Melville explains,

Whenever they gave examples of something that happetiesiitothat was awesome

instead of just generalizing it, so like statics is hard, well tell me why statics is hard you

know? And managing time is hard, well tell me
tests have you not been prepared for, how manyheastsyou not been prepared for?

[Melville]

This level of detail was clarified by Starr when she explicitly stated:

It's kind of useful to me to know whether it's hard or not, but it's more useful to know why
it's difficult and how to fix it. Um, so if thedeos were geared a little bit more towards

that then that would be more helpfitarr]

As can be seen from the statements here, the level of detail weag importanfeature that
participants used when judging the utility of videos, although, eer&abted, too narrow a focus

(e.g. on a specifiprofessor) could limit this assertion

4.3.2.4.1 Utility and Video Length
While participants generally agreed on the utility value of concrete detail, the relationship
between utility and video length wagpressed even more cleaWhile some students found shorter
vi deos mor e us 8dmetimes the sharter or@e dave ithe lvest angwiers cause the longer
ones got oof Ca Banp a the 30 Bewd ones | was like okay that was short but it still
packed a punch and got it s p) othenstudeatsfeltahe sppasite. t he s h
Padr ona, for exampl e, s aw sl thaught seme videosdwere kindafs a was
short, like the 14 second one was kind of could've done without in mayQlfea also supported this

stance but also specified her preference for length:
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| found the ones that were, like, 15 seconds or less, 20 seconds or less, kind of less useful
thant he ones that were around a minute to a

than 20 seconds are kind of useless.

Other participarg shared this preference for longer videos as they provided greater detail. Melville

explains

You can teally shortivitleo,ia tottokthem said what happened but they didn't
really give adviceé The main thing is |ike

that was bad to them, they didn't explain how they got through it.

Aristaalso supported this stanaeh e n s h e lenggy dbnasiusuallgwere fihe ones with the better
content so | t asididAbbey,ovhoweat it roolst simgfyd s dfketieellonger ones just
hadmo r e e x p Fa mamy participani, the complete story of a visksemed to have a greater

impact than a single ¢oid. The general consensus sasmmarized by Melville:

[ Videos should be]éat | east a minute cause
across in a minute but there were some of them that wergdikeconds and I'm like

you're going to tell me one thing about statics and that's it, I'm not going to get too much

mi nu

wh e

I f

information on thaté i f you spent 28 seconds o

remember but if you hit a spot between 1 and 2 minh&zs's some stuff that you can

take from that you know.

Overall, whilethe utility of academic and social content was evaluated differently based on the
participant, what was consistent was the importance ofwasospeakindjow reldable their experience

was,the length of timeand detairequiredto conveytheir message.

76



While in general the experiment had limitations because of the required viewing time, this
requirement also sensitized participants to video length, which paindormatiorthat may have not

emerged otherwise.

Overall, reactioato mentors and the interpretation of their video conitentl ust rat ed parti
preferences for their desired characteristiogritual mentors antheir preferences in video conteim
particular, participants favored mentors that they could emotionally connect with through a shared
identity or experience, and preferred content that was either interesting or useful in the validation of a past

experience, or that was immediatelypotential useful to them.

4.4 Qutcome Codes

Following choicesind reactions, experience with the intervention vigésldedtwo main
outcomesl) awareness of an emerging collective iderdityl 2)the identification of future intentions, or

asEccl es called them, fAtask, activity, and behavio

4.4.1Emerging Collective Identity

The firstmajor outcome was the realization of an emerging collective identity. Emerging
collective identity is the realizationtha one 6 s p e r cnegsinbeing & expefienagemat ig u e
fact unique. Emerging collective identity was realized as participants discovered connections between

themselvesrad the virtual mentorsAs Oliva explained:

On a very surface level,ihade me feel less stupid, but on a bigger level, it was kind of,
like, these people go to my university and we share the same attributes and that's what's
really cool about everyone that goes here. Like, we're all kind of the same person on

some level. Sehat was cool[Oliva]
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This feeling of camaraderie also had | arger i mpl.
negative experiences. Partikiamant hé eepulityressas s @ c Wwe 1 «
they watched meants explain that they went through similar experiences. As Melville put it:
That I'm not the only one dealing with this kind of stuff. I'm not alone! It's just nice to
know that other people go through the same stuff, like I'm not this one kid that's just like
behind and everyone el se i[MeMllelcceeding, stuff
Multiple participants expressed a similar sense of relrelidh seeing that other students shared their
academic and social struggles, as the following examples illustrate:
I'm going through the same exact thing and they're getting througaitrkey wel I , so it 6
like inner connection basically. I'm like wow this is not uncommon | gissky]
It was interesting to see that | wasn't the only one that felt ways about certain classes and
just about school and life. A lot of people were sayikgeli i t 6 s di fficult, and i
di fficult and | was | i k[&shtbnWow, okay, " m not t
€ people talked about struggling in certain classes that I'm having a hard time in. That
was kind of good to hear, just to get, like, you're not the ordy[asiona]
This idea of shared strugglas a source of emerging collective identifien served to validate a past
experience or previous behavior, as Oliva explains:
The office hours videos were great because there was one kid that said thiag, fikger
went to office hours because he thought that the teachers would judge him for coming the
day before the homework is due, and | was like, 'oh my gosh, that's totally me.' They just
give you this look, that like, why didn't you do this over thekerad?? Like, and then, |
feel bad. | like office hours; they're important. So, that was kind of, like, validation that

I'm not the only person that does that eittj@iva]

For Illusiona,collective identity helped validatxperiences:
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Being a female inrgineering is kind of hard. It's different; people, like, treat you
differently. Um, so it's good to hear that it's like, obviously you're not the only one, but,
like other people go through it too and like, how Ellen was saying, like, you're tough to
theguys. Like, sometimes I'll feel bad, like, sometimes I'm like, 'oh, I'm just being a giant
bitch to these people.' But I'm glad to see, like, I'm not the only one. It's acceptable

[Laughs].[lllusiona]

In addition to validating past experiences or behayibreemerging collective identitieelsoeased
anxieties ovepotentially unavoidable realities. For Calera, such a choice involved takihgemsin
order to graduate due to the difficulty of certain courses:
Il " ve heard t hat togrédesateblt lzegring nore peaptedalk 8bowt e ar s
how thatés probably going to be end up happeni
with | might be here more than four years. And not doing well in classes, the more | hear
it, the more | don't have toress about it because it seems like if a lot of people are in the
same boat, then you don't have to worry as much because you're not the only one.
[Calera]
As these examples suggest, awareness of an emerging collective wentited as participants fod
mentors who described experiences and perspectives similar to theivbieh in turn eased anxieths
Abbey explained, real i zat ieassuredahdssecurédehat everybmdyeas wer e
pretty much goi ng trhada grhe tfhee ls abmet ttdmilansggi®lo/ai tt my s e |
explicitly stated a sense of relief in reaction to the news that she was not unique in her struggles.
They made me smile to myself, cause | '"m just |
just kind of felt a relief almost that I'm not the only person that thinks that way or did that

badly or went through that issue or whate\@iiva]
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The power of finding an emerging collective identity related to struggling in engineering
was a particularly important finding for its connection to sense of belonging beliefs. The

implications of this connection will be discussed in Chapter 5.

4.4.2Future Intentions
The second majautcomewasp ar t i ci pant 6s i ntentions to act o
mentorsWhile Eccles expectaneyalue theorydentifies a model that leadst@sk, activity, and
behavigal choices (i.e. Eccles 2007Eccles 2009)for this studythet er m Af ut ur eusddnt ent i or
Future intentionsvere defined as the intention to act out a potential behasiarresult ofiewing a
particular video or set of videos. Future intenticgresented a positive outcome of theliwention
experienceghatwas directly connected to tleeedibility of the mentoas established through the
emergence of a collective identity connectisee Section 4.4)1With 305 videos of advice on a wide
array of topics, the list of futerintentons based on what mendédrad done was extensive, and ranged
from talking with professorgo attending (or naattending lecturesto findingmore effectiveplaces to

study. The examples below highlight a small sample of intended actions:

€ using the regurces that we have that | don't is something that | need. {@ddrona]

If you don't go to office hours and you start watching these videos and you realize that
everybody says that office hows e hel pf ul toh,evellmgaybeul shoddn t hi nk 6

st art g onontap late todurniit aréuad[Calera]

I might go to one dfProfesso}'s lectures just to see how it is even if | don't keep going.

[Balcones]

How [Professob soffice hours are just like huge and lots of people in the samejumim

working and I'm kind of wanting to go triyat now
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When he saidsometimes you justdon'tnedecd g o t oé ltthowghtthawas ur e 6
interesting causeél know walking to the classr
todayand | feel sometimgs u s t WHy didn'el just go to the library this morning
instead and like doactualovr k, | i ke jusé 8o Lt hehbogkework&6 wa
interesting and kind of good advice cause like you really should figure out how to use

your time like if you'raot going to learn anything for an hour and a half like don't waste

your time sitting in a classroom oraEebook|[Starr]

Trying to start homework earlier and be on top of things, trying to spend more, try to
force myself to spend more time studying getting used to that kind of habit instead of

being used to being lazy | guepsrista]

€ never thought about going to a classroom to find a study pfeding a good place

to study, | will definitely try some of those places, going to classroormstadging in
thered maybe | will find a place like he had with the white boards where you can just
work and I'll find something like that so | can do the same, so ¢baily use some of

those things|McKeel]

| liked what she said about the formula shé&stuse she said how most people just write
down everything and that's definitely what | do and it's definitely not helpful. ‘Cause I'll
just write down everything for statics and then | won't even use it during my test because
it's just not helpful. Salgt like, interesting to hear that | could approach it differently

and it would probably be more useful than what I've been dpihgiona]

Importantly, n compaison to advice previously receivém other sources, several participants
cited an incrased likelihood to follow the advice from the virtual menteith whom they had identity

based connections withs discusseith Section4.3.1.3 As Calera clarified,
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Hearing from people | know personally was typically like adults or teachers in high

schm!l who were giving you advice before you go
make sure you go to office hoursé and | didn't
in college as recently. Hearing [advice] from students who are in college now saying

office hours help, that makes me listen a little bit more, even if | don't know them because
they're here nowéit doesn't matter that | don
are advising me to do it and they seem sincere in saying it, and ttalytrg the classes

that I'm taking then | should probably take their adv[@alera]

4.5 Affordances

4.5.1 Affordances

In addition toexplaining the choice strategies, reactions, and outcomes, the data also revealed a
range of affordances offerdwy this type of virtual mentoring tool, particularly in comparison tpénson
and online alternatives. The list @ffordances includek) awareness, 2) unique perspectives, 3) multiple

perspectives, 4xtended scop®) distributeddentification, and) confidentiality.

First, he intervention tool provided a means of spreading awarenesscahgus opportunities.
In Il lusionabs case, t he r e a-basedddsigndeamwat exeting, oppor t
fi éthe microgravity team, | dn't even know we had that! S e, ¢hooagh the provision of 18 virtual
mentors, participants citadhique perspectivess an affordance of the tool that they appreciated.
stated in previous sect i dohrssbecauseibm hedaileded s on a | stor
[ 111 usi on dWantadtaheak lexstory Becaiise of her internatioress llusiona] provided

opportunities to hear from fellow students that participants did not interact with on a daily basis.

Third, participants valuethe availability of multipleperspectivesn the same topids McKeel

explained,
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I'd given advice to people based off of how | viewed the class, while hearing this, they
had a different view of that, the advice I'd given, and so | guess that weighs imith

the future advice | give. Because now I've got two viewpoints as well because of what I've
heard and what I've experienced, so | can give even better advice to people | know that
are going to take the statics next year, so okay, sit in this ptrealassroom of this

teacherMcKeel]

This ability to have access to multiple perspectives on a relatively small set of topics enabled the
strengthening of messages identified iftheywwdtch vi deo
14 videos on study habits and they only mgpto 2 of thenjthen]t h at 6 s hey jugpleamned.twoT

new study habits. It may have taken them 3 months to figure out, maybe everboroseme people this

was essential, as in Padronab6és case:
Ineedtohar it multiple times cause | think I '"ve h
di fferent to hear it from a TA or a teacher wh
student saying 6oh that was really htel pful 6 so
from students that have said go to office hours so just their repetition of hearing it and
maybe like oh, next time I'm really struggling on something, going to office hours would
be a g @addona] i p. 6

In her case, not only repetition of the message important, but also that the source of the information

came from a student like herself. Starr also referenced age as an important factor is establishing the

credibility of the individual in the video and the overall impact of the message.
Whereaslman a | ot of advice is stuff | 've heard f
was usually from adults. So ités definitely ni

think. | don't know, this sounds bad but | usually like younger teachers better jast cau
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like they are closer to your age so they can relate to you more, which is | feel like more

with students | ike when thiStar]gi ve advice itods
This ability to relate to virtual nmtors was enhancelrough the provision of multiplageappropriate
individuals from diverse backgrounddiversity was especially recognized by female participants such as
lllusionafil t ' s such an interesting thing | think becau:

justgoodtohear'm ot her girl s on what it's I|ike because

Fourth, the extended scopkadvice beyond the second year was particularly impactful for
Collier through the foreboding effect of seemgntorswith similar backgrounsldiscusgheir

experiences

o
(7]

So it's al most |l i ke when you watch these, it
watch enough of them you can relate to the person that you think is most similar to you

and it forebodes how you may do and you can use their,ah¢hey look back as a

foreshadowing for yourself and you can use it as experiential insight and affect positive

change on how you may have otherwise done without this knowledge in front of you.

[Collier]

Theability to see commonalities between oneseff tire virtual mentors was impactful from a mentor
mentee perspective, balso, the ability to more clearly visualiagpotential futur¢ hr ough t he ment

experiences impactgahrticipants quite strongly.

Fifth, the number of options alsemoved the @ed to identify with one specific mentor for all of
the student 6s needs yactoss sevematnentors, taredreaa bei IAidti ys ttrd biud eend
identification was something that many students voiced as a benefit imtéingentionexperienceAs

Ashton explained in great detail:

| felt like a lot of people that | watched just had these traits where | waktetallyd

relate to thaté and it wasn't |i ke one in part

84



this tool | feel like you aqarelate with a lot of different people, and you don't pick your

best friend as t he afsiorgoti nmerntvomey oy Des,t Ifirker
wade through all the people that come to you so you can find the person that is your best

friend, and this is like you have a huge array of people, they're similar in major except

for like a few, but they're all different personalities and they all have different scope on

life, so you can definitely find someone that relates more tpAghion]

Sixth, independent of affordances related to the contetfieofideoswas tle affordance of
confidentialityboth in terms ofssurances to virtual mentahat their content would only be seen by
specified participants, and secondhe confidentiality ofthe study participants as thestched videos
unsupervisedSpecifically,some of the materigdresented was not of the kind that@smmonly talked

about, adMelville explains

| didn't really hear a lot of this cause a lot of my friends don't really tiktalk about
their experiences, they're kind of just like let's just push thatruhdeug and get on

with it. [Melville]

Confidentiality was important as a means of reaching out to introverted stumlehthiose that wished to
remain anonymour fear of judgmentoncerning their struggles in engineeriAg Collier stated,

AStuff like this is ESSENTIAL, especially for introverts. If they can't go out and seek some personal help,
these people talking to them in their room is the next bestéi@gllier] Calera continued this thought

when she said:

Theygive advice like inan accessitiei nd of way instead of saying ¢
semiintad®d | i ke you can sit in your own dor mroom

and still get reliable, decent, applicable advice on thifigslera]

Confidentialitycame up often
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Yeah well the thing is some people that need help don't want to admit thaettkhelp.

That'st he b i g g e dtsaythidis progablaomedof thedest answers for them, to

watch videos. Causethehis c omp | et el yrewawhinf thelveleptonyadr , y ou 6

own. You have no one else judging you which is what | thigketefraid of, to be

judged. And if they can just watch avideWdanget advi ce séwesome. i t, t hen t

[Melville]

Besidesaffordances of the tool on its own merits, it was also compared to existing online tools
used by participantén a heaeto-heal comparison, this tool compared favorably to other online spaces.

As Collier explains:

So they are going to learrbaut their courses but like oroléfers, rate my professor, no
one says study habits, no one says clulgratersity], no one talks about how they
distract themselves and cope with the rigor of their coutsds,avithdt kids really need.

[Collier]

The interventiortool wentbeyond simply rating a cour&edifficulty and theperceptiorof a faculty
member;t instead oférs this informatioralong with the correspondingdividual whosaid it. This

provision ofcontextallows for agreater degree of depth thl@wllier also appreciated.

What you get out of this is it turns into a visual and auditory experience, so yadu're no

only hearing what they are saying but youbdre s
words that they are telling you. So you're getting both, so if you don't relate auditorily

you get the visual sense, | get visual sense if | listen to someone tatkgmjrig to get

maybe 50% of if | actually seedoming out of their moutfiCollier]

Something not explicitly mentioned, but referenced implicitly was the benefit of being able to see

and evaluate the individual contributing to the tool; this being adittory to both tools

86



mentioned by Collier that relied on anonymous walls of text rather than videos to offer the

content.

4.5.2Drawbacks

Despite the number of positive affordanti@s intervention providedyne main drawback
remainedhat was obviouto manyparticipans. As Abbey simply statedl can't t alAs back t
CollierputitiThe one downf al |l I would say is that you ca
not an open di scus s i.®hisackiofa réksital was mbreimportant tbi sentceu s si on o

participantghan others, but nonetheless, wasahly major drawback identified

In conclusion, this tool offered sevepsitiveaffordancesvith one major drawbacK his tool
offeredawareness of eoampus opportuniis through participant testimonials, unique and multiple
perspectives oa variety of topics through the provision of multipleatise mentors, extended scape
assistance across multiple years, distributed identification with multiple mentors, andfttertiality
provided by the welbased videos to reach out to students who may not otherwise atteacthpns
services. The breadth of available mentors was particularly well received byrapesented groups
such as women and international students tdd otherwise limited contawith students from their
same social group. Lastly, although not a focus of this stualy the comparisaio other cirrently
available online tools. In this comparisdine quality of theinterventiontool through the provision of
mentorghat offered a visual, auditory, and emotional experience of greatertdepilgh video was seen
favorablyin comparison téhe anonymous walls of text approaged by Koofers and
ratemyprofessor.conwith the only dawback being an inability to continue the discussion with mentors,
the affordances of this tool far outweighed the drawbacks as a potentially strong and influential mentoring

tool.
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4.6 Results Summary

I n summar y,experemce witk thepteaventiosvideos involved a process that
includedchoices, reactiongndoutcomesAdditionally, perceptions of the affordances of the
intervention toolwere made and compared with existing alternatiasticipants made initial choices
based on their pegptions of relatedness with the mest@nd the value of the conteaittheir videos. As
participants viewed each video, theacted to theontent, the virtual mentor, or both,a waythat
encouragedeactive video choicegstablished collective id8ty beliefs,or empowereduture intentions
to act on the advic&he resultant interplay between these constructs is outlined in Figure 7 and discussed

in moredetail in Chapter 5.

88



Chapter 5 Discussion
5.1 Introduction

Usingthe resultoutlined in Chapter 4his chapter presentésswerdo the research questions

addressing howtudents engagevith virtual mentoring videas

RQ 1 What <criteria best explain studentsod viewing
RQ 2 How do students react to virtma¢éntors and the contents of their videos?

RQ 3 What immediate outcomes result from engaging with this type of tool?

RQ 4 What affordances does thipéyof tool provid@

Together these questions can help inform the design of online mentoring videinditeling
not only the content of the mentor interviews, but also the ways in which the site represents those videos
to studentsAnswers toRQ 1 are important as thegvealp a r t i anenpoaamdiide@content
preference# a virtual mentoringgnvironmentThe relevance dbeliefs aboutnentor identity and
perceived value of video contaatimportantfor the development of virtual mentoring etf®in the
future, as well as enampus programseeking to @ractfi arisk-for-at t r i t i oAnswersto RQ2 nt s .
were importantastheyh o we d h o w spparatelyi ecaluatementors andhe content of their
videcos. These evaluations, in turn, lead to reactive vadhaices and the emergence of collective identity
beliefs.The findings regardig reactive video choices towards or away from mentors or content are
important to understand how to better develop online video tools aimed at sustained viewing behaviors.
Answers to RQ 3howed theviability of video as a means of establishing collectilentity beliefsand
empowering future intentions of participarasid finally answers to RQ 4 identifigtle affordances and

drawbackf video as a alternativanentoring tool to osrtampus alternatives.
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5.2 Answering the Research Questions

The answers to RQ1, RQ2, and RQ 3 relatingarticipants choices, reactions, and outcomes are
outlined in Figure 7. The model includes sevemistructs from Eccles (2009) model of expectancy
value theory as well as some emergent codes exclusive siutiisin particular, the moddlighlights
the role of interest value and utility value of contemtd the connections of identibyased beliefs
between participantand the virtual mentor&\s shown in the figure, subjective task value and identity
basel beliefs guided participant video selections both initially and throughout the experience. The impact
of identity connections between participants and mentors lead to emerging collective identity beliefs, and
ultimately, future intentions based on the memr s 6 R@ d did not &t into the model and is instead
outlined as a list at the end of the chapter. A more detailed explanation of the answers to the research

guestions is in the sections that follow.

Reactions

Interpretation of
Video Content

hoices

= Low Agree/Disagree

Evaluation of
Content as
Interesting or

or Usefulness of Useful . Emerging Collective
Video Content Initial Video ‘RL‘"C“VL‘. > Identity U Future
: Video Choice Realization of others i Intentions

Choices

-—

4 Qutcomes
Potential Interest High

Impact on Reactive €

Potential Mentor Choice like Self
Identity —

Connection /

Reaction
to Mentor

g Low Affective
Reaction

Current Identity /

High Evaluation of
Likeness to Self

=
Choices

Impact on Reactive C1

Figure 7 Virtual Socialization

5.2.1 Research Question: Choice

Whatcriteriabest expl ain students6é viewing choices and

Understanding participant viewing choices was

and video content preferences in a virtual mmgng environment. The relevance lo¢liefs aboumentor
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identity and perceived value of video content is important for the developmiemtrefvirtual mentoring

efforts, and orcampus programs e e Ki ng trigkfa-at r micti dmd st udent s.

Studentviewing choicesepresented an ongoipgocessAs participants madeideo selectiog
they reactedo what they savand heard, andsed these reactions to make follap choices;His process
was ongoing throughout the hounaéwing for the stug. For this section, onlinitial choices orthose
choicesmade not in responge a video from the same mentaii]l be discussed agactive choicewiill
be covered in the followingectionKey in both cases was the saliencédantity and subjectiveask
value, specifically utility andniterest. Duringhe initial choice, these factors represent what participants
believal would be true based on the video titles and mentor descriptors, whereas in reactions (Section

5.2.2), they were based emaluation

As illustrated in Chapter 4, participachoice behaviors wegovernedy two primary
mechanismsEither participardbsoughtmentors that they could identifyith or they soughtontent that
waspotentiallyuseful or interestingn choosing mentorsased on identitypersonal or collective)
participants initially focused on the most obvious features of the mentors gdtirenagh their pictures,
descriptions, and video titles. This finding is consistent with previous reseaRibsbpbergkima (2008
& 2010), which found thawvithout further information, participants tesito focus onthe most obvious
characteristis of virtual interface agentand then makpidgmentsabout their relevancand credibility
based on their perceptiahthe agenas aringroup or outgroup memberhe search for ingroup
members igonsistent with research that has shown ingroup members to be more trusted, respected, and
influential than outgroup membefes.g. Ellemers, Spes, & Doosje 1999; Haslam 200Bnd secondly,
communication with irgroup members is expectedieeasier, more fluent, and constructive than with
outgroup member@viorton, Wright, Reters, Reynolds, & Haslam 201B)y providing a photo, a list of
descriptors, and a list of video titles, participantghis study were able to make assumptions about the
membership of each mentor as either an ingroup or an outgroup member, and make their video selections

accordingly.Through the provision of numerous identities (personal and collective) via the study
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hardouts, participants were able to select those identities most salient to them and watch mentors and

videos that aligned with these beliefs.

In contrast to seeking mentors like themselves, which constituted an ingroup affiliation, mentors
| abel | estderstssweré @tentimes purposely avoided as unrelatable, and thus, seen as members of
anoutgroupAs Ar i st alfeelNike penplerthatchave diways done good | can't relate to because
I haven't always done good, | need advice from people whodtawggled and they know how to get
through it dhe importance of ingroup and outgroup perceptions was consistent with previous research
(i.e. Rosenberflima, 2010; Ellmers, et al, 1999; Morton, et al. 2012),ibuhis studyincluded
additiona charateristicsbeyond race, and sex such as GPA (struggling in engineering) and social issues

that provided participants with a greater number of variables to connect with.

Regardless of whethstudents saw mentors as part of a common ingrooptgroupthe number
of connedbns or disconnects was summatisingRockyas an example, fmnnected with Daniel on
AOE (major), Galileo gn-campus group), philosophy class (shared past experience) and below 3.0
(GPA); the result was an increagesfceptionof Danel 6 s cr edi bi | iThejidemmof er ot her

multiple levels of connection was similar to those seen in other studies (i.e. Moreno, & Flowerday, 2006).

Differences irsearch patterns by genddso emergedn the interviews, rale participants cited
fewer criteria than females when explaining their choice behaviors and tended to focus more an
academicallyrelated conterguch as specific professors and coutkes did females who were more
concerned with the idea of balance betwaeamdemics and social responsibilities. This finding aligns
with research suggesting thraen are more likely than women to exhibit a singieded devotion to one
particular goal, especially their occupational goal. In contrast, women are more likelintmlved in,
and to value, competence in several activities simultaneously (Baruch, Barnett, & Rivers 1983; Maines

1983; Terman & Oden 1947).
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In addition to usingdentity-based beliefarticipants madehoicesbased omerceptions of the
value of content related toterest and utilitybothof whicharec o mponent s of Eccl esd st
valueconstruct2009) Interestbased choicesftenintersectedvith pesonal and collective identity
becase for some participastshared interests appeared tadbvectly associated wittvho they werge
while others savghared interests as someththgtthey do which, as described above, aligns with
Eccl es & i ntlreadditisnto shaved interests was the percepptitnat a parti cul ar v

content could be interesg either through a unique perspective, previously unknown activity, or

otherwise.

In addition to the perception ofterestwas thepotentialut i | i ty value of a vide
was perceivedhronologically relatedo past events, immediacgnd futureexperiences that might be
faced.This conceptualizatiomdds to Eccles definitiomvhich only references shednd longterm goals
by including validation utility of past experiences. While Esd2009) does include anauation of past
experiences, st#oes not make direct reference to utility in this manAsithisstudy showegdan overlap
betweerpast experiences amility through the dialogue of the ment@rsabled participant®s learn
fromthe experience without experiencing the situation themsdtvéisis sense, finding utility through

the experiences of others was done vicariously.

In conclusionparticipants made choices based on identity and subjective task value, using the
videoindex handout as the basis for these bel®fecifically, participants made choices based on the
perception of thenentor keing relatable through shared identity beliefs or the perceived value of the

videobs content; theseBi results are displayed in F
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Potential Interest

or Usefulness of
Video Content \ Initial Video

Potential Mentor Choice
Identity
Connection

Figure 8 Choices

5.2.2 Research Question 2: Reactions

How do students react to virtual mentors and the contents of their videos?

Understanding how participants reacted to the virtual mentoring videos was impsrthay
showed how part ithemeptarsandheontent af theiriteesdparatelyThese
evaluations, in turn, lead to reactive video choices and the emergence of collective identityTiheliefs.
findings regarding reactive video choices towardaway from mentors or content are important

understandindpow to better develop online video tools aimed at sustained viewing behaviors.

Reactions to videosame in two formsfirst, participans hadreactiongo virtual mentors, and
secondjnterpraedthe content of theividecs. Reactions to virtual mentors ranged from emotional
responses, to current identdgnnectionsinterpretations of video content ranged from agree or

disagreeing with content the subjectivetask value of utility or interegsee Figure 7)

Unlike Eccles (2009), &ctive reactions to mentors involvaslo congructs instead of onand
secondly, these constructs had diffeleriels of impact on reactivehoices and subsequent outcomes
Whil e Eccl es ( 2r0e0a9c)t iloinsstos afinadf ffieecmeirvgei ng per sonal
separately, this study showed them to be linked within the context of participants making connections
with the virtual mentorgOf thetwo constructs, identithased beliefs had the stronger impact on reactive

video choices and were connected to the emergdreceatiective identity outcome
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Eccles (2007) contains affective reactions to key socialiParicipantsn this studyshowed
affectiveemotioral reactions to the mentatsroughan evaluation ofheir emotional investmerand
nonverbal communication throudpody language and the amount of thought put into answers. The
evaluation of mentor 6s e er@atemmatnaohnedtionvaeedarenefort r e s ul
participants who preferred content without emotional undertones, or a direct transfer of the emotions of
the mentor to the participann this sense, Eccles definition of affectiwactions to key socializers was

supported in the findings of this study.

Beyond emotional reactions to mentors, many studentssan ofthemselves in thmentors
based otheir demeangr fic o glemesgsad, appear ance, di rectness, fi h
emotional responsesppast events, reference to fAbeing average
social responsibilitiedp namea few Besides theseategoriest h e-riskfartat t r i ti ono st udent
study madesurrent personal identityonnectionsnostoften in reference tpast struggles in engineering
and a desire to move on from these experierfadditionally, aurrent personal identityonnections
involvedgroupbased affiliationsuch as age, sex, racial and cultural affiliations, and citizenstisst
Current personal identity in this sense wanssistent wittEccle® ( 2 00 9 ) ofémefgingyi t i ons

personal and collective identity.

In addition toreactions grounded identity, par ti ci pantsd reactions al !
about the subjectiveats k val ue of t he theintdrgreiafiosof videmigcantenht . Dur i ng
participant responses ranged from simply agree or disagreeing to valuing the content for either its interest
or utility value.While agreeing or disagreeing with contentwascnatpt ur ed i n Eccl esd6 EV

(2009, the underlying reasons for these reactions were captured by other constructs.

Beyond simply agreeing or disagreeing with content, some partisifpamd value in the
content Interest in content waadfiliated withthe advertising of previously unknown opportunitiesd

in content expressdtirough a unique perspectlen compari son to Ecclesdé (200
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interest, which is the interest in engaging in a particular task or behatéoest in thé study focusedn

finding the content a particular video interesting, and thus, was quite similar.

Besides interest waglue utility, which took many formdJtility in this study expanded on
Eccles definition (2007) to include the validation of past egpee. In this study, theasons that
participants found content useful was in relation either solidifying their own thoughts on a particular
topic, or reversing their perceptions about the topic through exa8ipiéar to utility in choice
behaviors, tility was again evaluated based @ehronological basand was seen through the validation

of a past experience, immediacy to a current situation, or foreboding of a potential experience.

Besidesaffective reactions to virtual mentors ahe subjectie task value of the video content,
participants also reactedvaeo lengtha factor not fully captured in EVAs was shown in Chapter 4,
opinions concerning the utility of a particular video weftentimes related to its corresponding length.
With avast majority of videos ranging betweenB20 secondghe preference seemed to be for videos
between the 6A20 second rangshortervideoswere devalued adeclarations without advice, and
longer videosvere devalued because they went going off topidraggedn. With the 66120 videos,
participants felt that there wasiough time for the mentor to establish their credibility through their direct
experience, reflect and evaluate this experience, and offer useful advice in the most efficientimanner.
way, once the participanssarted viewing th&ideos, length became an indicator of utilithis finding

begins the discussion on the interptdywideo length and study parameters.
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Figure 9 Reactions

5.2.3 ResearciQuestion 3: Outcomes

What immediate outcomes result from engaging with this type of tool?

The outcomes of engaging with the intervention tool illustréitediiability of video as a means
of establishing collective identity beliefs and empowering future intentions of participardsscussed
in the Chapter 4, thimtervention tool provided participants with:dr) awareness of an emergin
collective idantity based around struggling in engineerangl2) empoweredntentions to act based on

the advice of the virtual mentors

According to Eccles (2009), emerging collective identities are those valued parts of the self that
strengt hen o rdedtial grouplreher model, emnergirg tolleetive identity is discussed as a
precursor to the assignment of value for a given task, and that behavior is the physical enactment of the
identity beliefs most sal i entodélanddefnitignjthisstndyc ont e xt
illustrated the importance adentity connectiofbetween participants and mentors. The realization of an
identity connection established the credibility o

participant based on this advice.
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The issue of credibility of members from a shared collective identity has been sometimes referred
to as ingroup memberigroup members in this studyeve those with whom participants shared a
collective identity, while outgrqumembers were those whom patrticipants did not share a collective
identity. Ingroup members have been perceived in past studies as more trusted, respected, and influential
than outgroup members (e.g. Ellemers, Spears, & Doosje 1999; Haslam 2001). Théogsaih
di stinction between Ausd (ingroup) and At hemd (ou
Communcation with ingroup members expected to be (and consequently more likely to be) easier,
more fluent and constructive than those with autgrmembers (Morton, Wright, Peters, Reynolds, &
Haslam 2012)These studies are consistent with the findings here that showed the establishment of a
collective identity between the participants and their virtual mentors needed to be estbialisheitie

participants intended to act of their advice.

In addition, heawareness of an emerging collective identity concerning strugglieggineering
is consistent witmesearch on overcoming pluralistic ignorance through the realization of an ingroup.
Pluralistic ignorance is a phenomenionwhich people misunderstand social norms through seeing others
exhibit a consensus behavibat results in incorre@mferencas abouthe underlying social norn{#iller
& McFarland, 1987). Within this study, as participants viewed their straiggkngineerin@s uniquen
comparisorto the social norms of their engineeripgersithe realization that they were not alone in their
struggles established a collective idgntitith their peersAs | | | us i o rNaond gossdhooughr ed, i

all of engineering without having a really hard t

While many participants felt they were alone in their struggles in engineering, several admitted
they had not previouslgiscussed thessruggles, and thaheir silencenay have contributed to these
beliefs. Additionally, participants mentioned not seeking out help for their social and academic concerns
for fear of judgment by faculty and peers. The unwillingness to sdealt failure and vulnerability is
similar to Brene Browno6s definition of shame (201

fear of judgment by others.
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Besides emerging collective identitonstoamt second
onthe advice of the virtuahentors. Future nt ent i ons were similar to Eccl e
activities, and behavior al choices, 0 but could no
these intentions was outsidestbcope of this studintentions included following the advice of the virtual
mentors to take actidncludedstrategies for academic succdsshniques fobalancing academic and
social responsibilities, ammthers.A follow-up study could be conducteging the same participants to
see if any of them followethrough with their intentions and whether or not the intervention experience

had any longitudinal effects.

In this studyhowever.emerging collective identity was a precursor to future intentions to act
becausehe establishment ofshareccollective identity led to beliefaboutthe credibility ofthe video

content The outcomes of the study are outlined in Figure 10:

Qutcomes
Emerging Collective
Identity & Future
Realization of others a7 Intentions
like Self

Figure 10 Outcomes

5.2.4 Research Question 4: Affordances

What affordances does this type of tool provide?

Understanding theffordances and drawbacks of video as an alternative mentoring toel to on
campus alternativas important in seekingp address the drawbacks of currericampus services and
the social inhibitors to student attendance as outlined in Chafike affordances of the intervention
tool included 1) awarenessf on-campus opportunitieghrough mentor testimonialg) unique
perspectivesn topics from mentors from different social groupsmultiplementorperspectivesn the
same topics4) extendedcopeof advice and suppodcross multiple years of the curriculu)

distributed identificatioracross multiple meots and 6) confidentialityo its users
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Awareness of oitampus oppaunities through studem¢stimonials and offering advice across
multiple years othe curriculum (extended scog®th align with the recommendationsArhenkhienan

(2004).

In addition toexpanding awareness and extendheyscope of the advicthe provision of
multiple mentoroffered unique perspectives on issues, multiple perspectives on the same issues, and the
ability for participantdo identify across multiple mentofa.k.a. distributed identificatiorthat has not
been previously discussed in the mentoring literafline. variety of mentors, with theiorresponding
experiences and perspectives, allowedlem to achot onlyasmentors, bualsoasrole modelsthrough
providinga visible future possible sdifr participants;his was particularly importarfior under
represented groups in engineering such as international students andamoihseipports previous claims
made by Trenor (2008Al1 of these asseidns lend credence to the claim that virtual socialization
negates the costlyractice of pairing mentors and mentees as in live alternasresiced by Mueller

(2004)

Lastly, the issue afonfidentiality wasassuredhrough the use of the internet ratthan an on
campus facility. While not explicitly discussadprevious literature, confidentiality does address the
concerns over judgment and other social inhibitors to attendancecahquus services outlined by
Amenkhienan (2004). Confidentiality waliscussedsa benefit for introverted students, and in this
sensepffersan answer as taowto reach out tohesestudents that would otherwiset atterd support

services

With thelist of positiveaffordance®f the intervention toglonly one major limitation was cited
that was obvious at thensetof the study, namely, the lack of interaction. Without the ability of
participants tespeak directlyith the mentors in the videos, the conversation was closed in hature and

could not beextended beyond the length of thdeo.This single drawback was a calculated one for this
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study and that which was done intentionally to analyze the question of whether or not interaction is

necessary in a mentanentee relationship.

Insummarytheas wer s t o the researched questions pose
experiences with the virtual mentoring videos. Specificallypreeption and evaluation wideo
contend Bterest or utility valualong with identitybased connections eten the participants and
mentors ultimately established the credibility of the advice proyaied the intentions of participants to

act on this advice.

Through arunderstandingf participant preferences for useful content from mentors with a
shared ollective identity, recommendations for howd@ate more effective virtual mentoring videos and
improveon-campus services can be made. As participants evaluated the value of video content separately
than thementors themselves, recommendations for each in isolation can beAdddenally, with an
understandinghe triggers to or away fromentors andontent, reommendations can be madehmw
to better develop online video tools aimed at sustained vidvghgviors. Lastiywinderstanding the
affordances and drawbac8the toolenablecomparisons with cieampus servicesind ultimately

determine the viability of video as a virtual mentoring tool

101



Chapter 6: Contributions and Future Work

6.1 Theoretical Catributions

The theoretical contributions of this waake related twirtual socializationthe use of video to
provide virtual mentoring and role modeling, means of addreshkiagebased identity beliefs, and the

redefinition ofi me nt or-wskforart tfatt i ond students.

6.1.1 Virtual Socialization

The theoretical contributions of this worknsisted of the development of a model of virtual
socialization based on the framework outlined by Eccles in 2009. The model in Figure 11 answered the
first three research questions and explains the choices, reactions, and outcomes of student interaction with

the virtual mentoring tool developed for this study.

Reactions

Interpretation of

Video Content

= Low Agree/Disagree
Choioces 1 : l Evaluation of

~ Gontentas Outcomes
Potential Interest :;""’" Interesting or -
or Usefulness of £ Useful ) Emerging Collective
Video Content e Reactive > Identity S Future

Initial Video fideo Choice P > 3
Choice Video Choice Realization of others Intentions
l’mclllllml .‘\1cn(or Reaction like Self
dentity t
) 0 Mentor
Connection —
Low Affective /

Reaction

Reactive Choices

\

£ Current Identity
g}(igh Evaluation of ]
£ Likeness to Self

Ton

Figure 11 General Theory ofVirtual Socialization

I n compari son t o EcEdure $16s qyite differén). Atmsstddy flocudee | o w,
ont he soci al i zer omaehpeverakcanstsictshdve Heencemeveddncluditigtal
cultural miliey @personal and proximal family charadstics 0 fiemerging self and future goalsnd

fliexpectation for success
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Distal Cultural Milieu Perceptions and
Interpretation of Key

Emerging Self and Expectation of

Soc.iah'zers and Knowledge of Future Success
Beliefs and Behaviors of Previous .Personal Goils
Key Socializers Experiences

Task, Activities, and
Behavioral Choices

Emerging Personal
Person and Proximal Affective Reactions and Collective
Family Characteristics and Memories of All Identities
Previous Experiences

Previous Personal Subjective Task Value

Experiences

Figure 12 Abbreviated ExpectancyValue Theory Model adapted fromEccle$2009

Besides the elimination dfiese constructs, several other constrictso m E ¢ ¢ wereeithermo d e |
relocatedor combinedfinterpretation of key socializeysvas combined witliiaffective reactionsin the

reaction to mentor box, aagerceptions of beliefs and behaviors of socializarsifisubjective task

vauewer e combined into the interpretatiomcylic video
in nature, connectintask, activity, and behavioral choicds fiprevious personal experienaegere

w a st a deameans of identifying alhe compleaities of this connection ithis study.

To address theyclic nature of video selectioRjgure 11 lists thémpact ofinterest and utility
valuealong with identitybased beliefsluring both initial video choicand the reactiveigeo choice
cycle.While Figure 11 captures most of gharticipant behaviors of thistudy, nore research needshe

doneto capture alfacets ofthecyclic nature of video selection in virtual mentoring environments

Lastl y, whielhasoBeamajbrewcomeinad k, activity, and beha
Figure1ll i st s Afuture i nitlustnatesiamnslo tii mnialt s oplt aoeneanmd e
coll ecti ve i den trestltpfddentitibasedconadctmns betwieen partitigamts and
mentorsWhi | e a majority of Eccles6é constructs remain
11 articulates the socializesubjective task valuand identitybased connections in greater detail specific

to a virtual mentoring context.
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6.1.2ShameBased Identity

A second key contribution involves the role of shayased identities in engineering education.
Based on the findings of Amenkhienan (2060)dentlG P A6 s b e t-298ir this stidywee also
uncomfortable speaking about their struggpesngineering.With participants in this studieferencing
themsel ves as ABO0O and A Gdatedd strudgingtacademitalipi s per sonal
engineeringmpacted their hesitatiotm speak about their failureshese findings areonsistentvith
Br ene Br own patgon af shanted20120r thd piossession of silence, secrecy and fear of
judgment regarding a particular part of the delbm an identity standpoirshamebased identities are
those thaan individual wishes to hid&pecific to engineeringtudents struggling in engineering have
been shown to be less likely to attend support services due to fear of judgment (Amenkhienan, 2000), and
as expressed in this study, prefer to not speak about their struggles openly. [Téet effect is a feeling

that students are the only with their struggles, and as a result, question their sense of belonging in

engineeringMarra et al., 2012)

As Brown (2012) expl ai ns, 0whehispath whaparticipants he ant i
soughtin mentorsandwhat wasreceived through this experien&®ith many participants citing the fact
that they felt they were the only one with their academic and social issues, the provision of several virtual
mentors showed them that this was netdhse. The process of overcoming pluralistic ignorance (Miller
& McFarland 1987) in engineering education is an important step in the establistpogitfe sense of
belonging perceptions. Asmarticipantgealized thastruggling in engineering wascommon occurrenge
they took comfort in the fact that they were not alone, and #mas part of a larger social/collective
identity of struggling engineering studenfghile the impact of awareness of a collective identity have
been seen in other conteXi.e.Cruwys Haslam, Dingle, Haslam, Jetten, 2014) this study highlighted
its importance more explicitly in an engineering education coraext participants with respect to an

identity that may not be valued or accepted
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6.1.3 RedefiningfiMentor ¢ for <3.0 Students

Finally, this study shifts the way we think about mentors for struggling studentsany
students made reference to the search for mentors like themselves, and deliberately avoided mentors
whom t hey per cei v e decessarylioaefefieAce thesfactuhdtearticipants wete i s
looking for amodel of transformation rather than a model of excelleAsadentity-beliefsare
constantly changing wittime, participants in this study were keen on improving their current poagition
engineeringand wanted to hear from mentors wiaxl previously been there before, and were now
successful. Important to participants whaes idea that the mentor understood their struggles through direct
personal experience, atidis,could offer advie based oressons learned through the experience.
Having mentor s wh o ,ifrefarehceltoesteuggling im engieeceriagd fivere nevd

successfylenabledhem to be seemot onlyasmentors, but role models as well.

Given this realizati on, the terms An@&a3tdlor 0 and
studentsn a way that acknowledges the audience in which ¢ix@gct to enact these roles. In the case
of <3.0 studentgthis meanshe ability to undersind what it is like to struggle in engineering, amd
providestrategiegor success and perseveratiz®ugh direct personal experien@nly through this
level of understanding of the emotional impacts on struggling in engineering could a potentalanent

role model relate in the most meaningfidy for this group of studest

This desire to hear from students like themselves implies that recruiting strategies should be
developed that attract students who have previously struggled in engineeriegtassrand role models
for those who are currently doing the sa@ae potential issue with this model is that students who have
previously struggled may not see themselves as mentoring or role modelling material, and thus, inhibited

from raising their haghto do so.
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6.2 Recommendations

The findings suggest several recommendations for both creating mentoring videos and

conducting further research.

6.2.1 Video Production
Although the study was exploratory, findings do suggest potential guidelines forimgnto
videos.From my experience conducting this stadywell as the findings of the study itseélfecommend

that any research seeking to continue this type of research

1. Recruitmentors who previously struggled in engineering, and are now doing well

2. Advertise as many mentor identities as possible, as the identities that were most
important to participants varied

3. Recruit mentors from as many demographic groups as possible as certain students had a
strong preference for mentors from their same sgc@lp

4. Assign mentor descriptors carefully as participant expectations and video choices were
made in direct reference to them. When participants made a video selection based on
descriptors that were not mentioned in the videos, this deterred therfuftomviewing.

5. Phrase video titles carefully as the more g
Examd) attracted more views then genericall

6. Keep video lengths between-3@0 seconds in length.

7. For the moseffective videos make sure mentors establish their credibility, explain their

personal experience, and offer advice based on this experience (Table 7).

Table 8 Levels of Mentoring Video Impact

Level Type Example

Level 1 | General Adice AYou shoul do

Level 2 | Advice Based on Personal Experience |il di d so you shoul d

Level 3 | Advice Based on Relatable Personal Al am | ike you, this
Experience you should do the sa
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8. Focus videos into either social or academic categories.
a. Academic: Create videos about specific courses, professors, opportunities, and
strategies for success.
b. Social: Create videos about balancing academic and social responsibilities, and
any othersocialissue that mentors are willing to discuss.
9. Createh Fi nal Word of Adviceo vi dedtebeas done
particularly impactful on future intentions.

10. Make the videos searchable.

While further research, as describe in the next sediarecessary to fully validate these
recommendations, the findings of this study provide a reasonable basis for these guidelines as a

productive starting point for educational practice.

6.2.2 Research Study Design
In addition to recommendations on videmtent, | would like to also make some

recommendations regarding the research study design.

1. Recruit mentors from more than two upper division classésversify the sample of
mentors

2. Seek participantduring clasgather than through emdd increaseesponse rates

3. The preinterview was not useful in answering the research questions for this study. |
would recommend either not having a{preerview, or creating aewinstrument
focused around constructs identified in this study.

4. The Participant Hando@Appendix D)was not useful in this study as students prefer to

search video content within the website itself.



5. The Complete Video Indefdppendix E)should be replaced biyiore sophisticated
tracking techniques throughe website directly so that studgican focus on watching
rather than writing.

6. While the Participants dtebookgAppendix F)were not used in this dissertation due to
the vaiability is submission quality. &ving students reflect anvidecby-video basis
rather than waiting for the pestterviewis recommended

7. There was a lot of redundancy in the poservention interview protocol that was not
necessary in order to answer the research questions posed. In particular;the post

intervention interview cdd have been much shorter astdl captured the data needed.

From the original protocol, and updated version is providédgure 13thatfeatures threeew questions

and removed others:

Constructs Questions

Choices 1. What did you watch first®here didyou go next?

2. [NEW] Were you looking fomny particular content in the videos?
a. What was it?
b. Didyou find it?

3. [NEW] Did any of the students stand out to you?
a. What stood out?

4. Was there any additional infor.i

about thestudents in the videos?

a. Probe: GPAgrade in course, year, professor?

Reactions 5. Was there any content in the videos that you found particularly usefy

Not useful2Why?

6. [NEW] Was there any content in the videos that you found interesting

a. What was it? Wy was it interesting?

7. Could you relate to any of the experiences that were discussed in thg
videos?

8. Did you see any of yourself in these students?

a. What about these students could you relate to?
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9. Did watching these videos make you feel any particular way?

Affordances 10. Of the material discussed in the videos, approximately how much ha
heard before?
a. From whom?
11. How would you compare the experience of hearing the same informg
from someone you know or have interacted with, with hearing it throt

these deos?

Outcomes 12. What did the videos do for you, if anything?

13. Did you get any advice from these videos that you might try and
implement?

14. [NEW] Was there anything in particular that you responded to that y(

felt would make you more likely to listen tovce voiced in the videos?

Closing Questions 15. What recommendations would you make to improve the tool in the

future?

Figure 13 Recommended Postntervention Interview Protocol

Overall, several recommendations could be miagarding recruitment strategies, intervention
layout, instrument development, and data collection strategies that could be improved to both increase the
effectiveness and more tightly focus the bounds of future studies. As thievexploratory studlt is

the hope that these recommendations can be used to guide even more successful efforts in the future.

6.3 Limitations

The first major limitation to the study occurred during the recruitment of the virtual mentors and
the lack of representation by higtally underrepresented groups in engineeringpefe werdew if any
mentors who werdfrican-American, Asianand Native Americastudentgo name a few. The
disproportionatly low representation of available mentors from these backgrounds was metyathed

only international participant and should be noted.

After completion of the intervention tool, seakother limitations emergetlVhile the focus on
this study was on the development of an intervention and the testing of its impactskificatattrition

students, several assumptions were made concerning the téskifat-attrition that need to be validated



or redefined througfurther studyAs the studyecruited potential padipants via an email inquirghe
subsequertbehaviors of the participants wast necessarily consistent with students that would likely be
at risk for leavingtie major. In particular, participantead the email, responded in a professional
manner, scheduled and attended two interviews, and cad@eseries of handouts all while tending to
their other carses and responsibilities. This exhibition of time management skills and responsibility
meantthat the recruitment criteria or methagsed in the recruitment of study participadits not

necesarily capture the individuals thattargetedWhile low GPAs have previously been connection
with attrition from engineering (Marra et al., 2012), overall GBjshemselves do not provide enough

information to label students-gsk-for-attrition.

Another limitation was that participants were paid for their efforts. While pay did not seem to be
the primary motivator for participation, the $50 allocated to each participant upon completion of the study
was advertised upfront as part of the recruitmentgss. The impact of paymemasnotdirectly

assessed but should be noted for those wishing to attempt a similar study.

Lastly, the fact that the time spent with the intervention videos was done without any supervision
by the researchers, trust in tharticipants to conduct themselves in a manner as directed was assumed.
Of the 13 participants that completed this study, one in particular spent a majority of his time simply
viewing one mentor until a maijity of his viewing hour was complete@ihe deci®n to not follow
directions detracted from the explanatory poweristata and exhibited a potential side effect to paying
participantsMoreover, the time requirement effectively forced participants to keep making choices to

view more videos, so theaetioni choice cycle maybe artificially induced.

6.4 Future Work

While four data sources were collected for this study, this dissertation focused solely on-the post
intervention interview transcripts a means of answering tlesearch questioq®sed This was done

intentionallyas the impact of the intervention was most clearly illustrated throughititesgews.
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For future workan analysis of the three data sources not used in this dissertation should be
conductedThe preintervention interviewranscriptan be analyzed o ex pl ai n what | ed t
social and/or academic struggles during their fiestr,whether or not these isssihave been addressed,
andwhetherany new struggles hamerged during the transitionto thea r t | ceécqnd yedr.sTtde
pre-intervention interviews also touched self-socialization, satisfaction with peers and faculty
interaction and perceptions of on campus support services. A more rigorous analysis of the transcripts
may reveal new insights into theopgesdhatled studentso their current GPAand explain their
perceptions of belonging in engineering more clearly thantiyedr survey results used in their

recruitment.

Next, the complete video index submissi@muld be analyzed as they représdra complete
time log of all participantsvziewing that may highlightany unspoken trends that were naptured in the
interviews or i n t 8pecifigaldyrthese subigsians may dentifyspeafib videos s .
thattriggered participantaway from future viewingthe number of videos required to reach saturation
with a given mentorand other viewing patterns not directly addressed during theérmestention

interviews.

The participanhotebookavere the last data source that was netlus this dissertation and
should be analyzed as some participémd& note of things such as thoughts and reactiwat$n some
casesvere far more personahddetailedthanwere expressed in their corresponding interviévie
main reason for excludg the participant notebooksthis study washeerratic quality of the
submissions received. In particuldre quality of submissi@varied too greatly across participatas
make any definitive claims about their contents. In future wadteater emphasis on the participant
notebookis highly recommended becauseaptured participant reactions as they happened with the

videos rather than a reflective interview a week afterward.
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In addition to an analysis of the data souresady cdected the findingsof this study suggest
additional areas that deserve attentifith the positive outcomes regarding the potential for virtual
socialization as a means of offsetting the serggel concerns of cnampus services as well as the
studert-level issues retad to attendancéjture work related to enampus servies and virtual

socialization isn order.

First, research needs to be conducted on recruiting students who previously struggled in
engineering as mentors. As participants in shigly voiced their opinions regarding their desire to be
mentored by someone like themselves, the potential for-@ampus support service tailoréa this
specific type of mentor should be investigat®umilar, future research should explevhether tle social

inhibitors of norattendees to support progranesnain even if programs are staffed by relatahleents

Given the option of an ecampus support program tailed to providihg unique type of mentor,
guestios also remain regardinghetherstudents in ned would still prefer videos tiove interactions
with the mentors themselvd§students preferred videos, the question of slifelf or how often the
videos need to be updated, is a concern, as well as the generalizability to other oot f the host

institution.

6.5 Summary

In the end, this study, and the potential for future work in virtual socialization acanopus
supprt wasdesigned with the goal of helping any struggling engineering student regardless of who they
are or their current circumstances. As many students view engineering as a difficult major, the disclosure
their struggles and vulnerabilities is something thahynstudents are not prepared to share. The hope for
the future of this line of research is that students can realize that they are not alone in their struggles, and
that through bringing people togethibrough shared experiendbey may findbut not onlythat they
belong in engineering, but through this realization, they mighttiiegower to make changes for the

better.
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Appendix A: Call for Virtual Mentoring Participants

Contact Kevin Sevilla email: kevins83@vt.edu

Wha: | am seeking third and fourth year engineering students to help me create video content aimed at
helping 2% year students. In particular, | am interested in recruiting students that feel comfortable talking
about their past successes and failures at Virginia Tech.

What Videotaped conversation lasting between 15 minutes to an hour. The length of theataivers
will be dictated by the student.

When Videos will be recorded this week between Tuesday Apfila80:00am and Friday May it
4:30pm. If these times do not work, but you may still be interested in contributing, other arrangements
can be made

Where Location to be determined based on participant preferences. Most likely the interview will take
place in my office or the communication center located on'tHér of McBryde Hall.

Why: | am completing a dissertation in Engineering Eduoadiad wish to grow a library of video
content to help engineering students get through their programs.

Format:

Participants will be provided with a list of topics which they may choose to speak on. The conversation
will be recorded and edited to fitithin the specified website sections.
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