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This paper describes how practitioners were integranto a year-long civil engineering capstoneusege.
Mentors participated throughout the project cydlem project initiation through design completion.
Assessment results demonstrate that all stakelstegtudents, faculty, and practitioners—benefittrednf
the mentor sessions.

Corresponding Author: John V. Tocco, jtocco@ltu.edu

Introduction: Capstone Overview and progress reports. The individual deliveralites

This paper focuses on the major design and projee ch studfent are peri_odic subdiscipline te_chnmad)rrts _
. 4 cumenting the various aspects of design and giroje

management experience, or capstone seque %nagement elements generated over the two terms.

((I:Dapst;)tne), tfor tthLe Departngnthof IC“_"I IErlngl_neerl_?g For its overall program assessment, the Department
(Department) at Lawrence Technologica n'vers'.yadopted the twenty-four outcomes set forth in @il

The fall/spring sequence is comprised of CE Des'ggngineering Body of Knowledge, 2 edition (BOK2),

Project 1 (Project 1), a one-credit course, dDH ; : o
) ) 4 ! promulgated by the American Society of Civil
Design Project 2 (Project 2), a three-credit courshe ngineers. Because the requirements of the capstone

capstone represents _the C”'”_‘"_‘a“f’” of the s'gu’den tails the integration of so many curricular elatag
undergraduate education, providing them an oppiiytun Project 1 and Project 2 address seventeen outcomes.

to integrate various cgr.ricula'r components ir'Example outcomes, which are mapped to course
preparation for careers as civil engineers. objectives, include sustainability, social sciences

Rather than following the typical quture formdiet communication, design, project management, and@ubl
capstone more closely resembles an independeny st licy

course. Students form teams and develop a prbject
generating conceptual designs and project managemen Representative Project: Urban Agri-Tech

plans. Each team member is tasked with incorpayati Vocational School
into the project one of the civil engineering
subdisciplines. A representative project in the capstone sequenteei

Faculty involvement includes a course coordinatddrban Agri-Tech Vocational School by Earth
who is the instructor of record, has the respolisilbf  Preservation & Recovery (EPR), a four-person team.
creating the syllabi, and performs various admiatste ~ Urban Agri-Tech is a 100,000 s.f. facility that lses
functions, such as recording grades and disseminaticlassrooms, laboratories, offices, and a greenhotibe
rubrics. Each team is assigned a faculty advisoo w surrounding grounds include an area for growingsro
serves as the team’s unofficial senior engineercufly and demonstrating urban farming techniques. The
also serve as subdiscipline advisors to individugiroject site is located in RecoveryParka planned
students. housing and commercial redevelopment in a severely

The overall goals in Project 1 are the initiatiomda depressed area of Detroit, M.
early planning for the proposed project. Once the EPR’s team scope included the construction, water
students form teams, choose their projects ancctseléesources, structural, and geotechnical subdiseiplof
their sites, their focus shifts to establishingeatives civil engineering. Project design elements are the
and analyzing alternative designs in the contexeaf- structural system, foundations, and various water
world constraints. In Project 2, teams continue thresources components, including a green roof and

planning and design processes, resulting in finalverall water management plan. The proj_ect
conceptual subdiscipline designs and a completegiro management plan created by the construction enginee
management plan. is comprised of various subsidiary plans, suchcape

The principal team deliverables for the capstonmanagement, cost management, and schedule
include an initial project proposal, poster preagahs, management.



The EPR team, in conjunction with another capstoriguilding, scheduled for mid-fall and again in mid-
team, won a 2011 NCEES Engineering AwdrdThe spring. Each meeting begins with a thirty-minute
main reason NCEES established the award is #wcializing period that includes introduction ofeth
encourage collaboration between the engineerimgentors to the entire capstone cohort. The stedben
profession and education. A jury member noted thgo to separate classrooms and attend breakoubssssi
the projects demonstrated “good use of industry andith their subdiscipline colleagues moderated bg th

external mentors* mentors. In the fall, students present a two-n@nut
N o overview of their projects and the mentors comnuent
Practitioner Involvement: Mentor Initiative initial design approach, and assist with identigyin

involvement d?otential constraints. At the spring session, rafte
Istudents update the members on their progress, the
mentors address issues related to refining and

In earlier versions of the capstone,
industry practitioners was limited to the Civi
Engineering Advisory Board (Board) attending theafi completing the designs.

oral project presentations. After numerous disonss ) .
hro) P To increase the level of involvement of the Board

faculty determined that the capstone was too itsdla . . . -
from industry and students would benefit fromW|th the capstone, a poster review session wasdaiaide

additional opportunities for positive interactionithv .faoarcti;etegg.st N;sd:ﬁsi_}gvﬁﬁoﬂgﬁcgggrgrrgem'?r?rs ar
practitioners. Indeed, it is well documented timafuistry " pth,' 9 hedul mﬁ’ gf I
participation is a successful approach for enhanen executives, er schedules —are - usually —Iul.
capstone experience for engineering stud@rts Consequentl_y, the poster sessions are sche_dulettie‘or
Moreover, although not explicitly addressed, theote same evening as the semi-annual advisory board

of the BOK2 suggests that practitioners should pgeetngs. L L
involved with undergraduate education The first poster session in late fall is, in effect

Faculty subsequently developed the Mento?dVisory in nature. Because the students atdrstie
Initiative, a three-pronged plan for industry peigation early stages of the prqjeqt., the Board prowde;egﬂn
in the capstone: 1) involve the Board earlier araten comments on project viability, potential constrajrand

often in the project cycle; 2) involve practitiosezarly Lhe quallt()j/ of tthe pos:ﬁrs:[ Th,e I?foard m:trﬁblers,
in the project cycle, including during the pre-pospl OWever, do not assess e teams: periormancetnein

period (project initiation); and 3) involve pradatiters at sprllng thedte?r?s gre rglanvelybfar along in t?ejemt th
critical junctures of design and project managemer(ftyC €, an € board mempers comment on the

: adequacy of the designs and the project management
plan creation. - i
The first step in the Mentor Initiative was for féty plan. Moreover, the I?,oard uses a detailed rutmc_t
to contact and vet potential mentors. The subplise assess th_e students o_ral performance, - graphical
mentors had to be licensed design enginengpresentatlons, and technical content.

experienced in their specific area of expertis@e 3kill Figures 1 and 2 depict practmpner participatiofhie .
set of the reality check mentors (RCMs), howeveas w capstone sequence by overlaying the mentor sessions

necessarily more diverse. Because the RCMs melet wphnto the deliverables timetable.

the teams early in the project cycle, they hadasspss
knowledge on a wide range of issues, such as land
usage, permitting, and zoning. Although most @& thFor curricular assessment and continuous improvemen
RCMs were engineers, they generally worked fothe Department conducted online surveys at theoénd
construction companies. fall and spring terms to elicit student perceptionsthe

The initial mentor interaction for the teams aré¢hwi value of the student/practitioner interactions e t
the reality check mentors (RCMs) in fall term, prito  Mentor Initiative. Answering a combination of Like
the submittal of the project proposal. The chagythe style and open-ended essay questions, studentnsespo
RCMs is inherent in their designation; they need tgielded insight as to the usefulness of the mentor
discuss the viability of the proposed project, and sessions, and also ideas for improving the sessions
critically review the teams’ assumptions and potént For the Reality Check Mentor fall session, the grea
constraints. RCMs are requested to allow the mgeti majority of students—88%—agreed that the RCMs
to take place at their offices, so the sessiong laawore assisted the team with understanding project
professional atmosphere. Although the fall sess®on requirements. A near unanimous number of students
required, teams are given the option of meetingp Wit agreed or strongly agreed that the RCMs provided
RCMs in early spring to seek additional feedbaclemh guidance for their research of project requirements
their projects are further along in the cycle. Student comments were almost all positive, and

The next interactions for the students are theentered on two main themes: the mentors provided
subdiscipline mentor sessions in the Engineeringumerous avenues for research, and advice on how to

Assessment of Practitioner Involvement



make the projects more realistic. Indeed, the epnof The fall meetings with the RCMs were originally
“practicality” was mentioned numerous times. conceived as an interaction addressing issues faced

The fall Subdiscipline Mentor session was relagivelduring project initiation. 88% of students in tfadl
well-received, with over two-thirds of the studentssurvey, however, stated that if given the choiteyt
agreeing or strongly agreeing that the mentorsstegbi would meet with their RCMs in spring term.
with understanding project requirements and proxgjdi Consequently, instead of requiring a meeting, tgcul
guidance for the research requirements. Studenezin allowed extra credit if the teams decided to megh w
that the mentors were particularly helpful withtheir RCMs. Be that as it may, 78% of the students
clarifying specific design approaches and defirtimgir agreed that the spring session was useful, whilg on
scope of work. Moreover, several students statatl t one-third sated that the reason for their partiaypain
they found the mentors’ analysis of other capstorthie session was to earn the extra credit.
projects assisted with their understanding of tlo@in The spring meeting with the Subdiscipline Mentors
projects. garnered high marks from the students: 81% agreed o

Students were generally positive about Boardtrongly agreed that the meeting enabled themfioere
participation in the fall informal poster sessiontheir designs or project management plan.
However, while a little over 60% agreed or strongly For the spring formal poster session, which is
agreed the interaction assisted them with undedstgn assessed through the use of rubrics, 89% of tluests
their project requirements, their comments suggestéound the Board input helpful. Many of the comnsgnt
that the session was more useful as an opporttmity however, suggested that the students considered the
hone their presentation skills and for networkinghw interaction with Board members served as a goodnwar
potential employers. up for potential questions that might arise durfimgl

oral presentations.
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Figure 1: Project 1 Déliverable Timeline/M entor Session

Reality Check
— Mentor; Mid/Late
January
Subdiscipline — Advisory Board — Advisory Board
Mentor; Late
January

Technical Progress Technical Poster Final
Report 2 Report 2 Report 3 Present. Report
]
Early/Mid- Early March; Mid/Late Mid-April Late April;
February Presentation 3 March (Formal) Presentation 4

Figure 2: Project 2 Deliverable Timeline/M entor Session



Final Comments and Potential |mprovements

There is no question that the Mentor Initiativeiposly
affected the capstone. From the perspective of trg)%
students, the practitioners provided additionalabtie
and depth to the wvarious civil engineerin
subdisciplines. It was evident that students htedf
from hearing different voices from industry. Moveo,
the various sessions allowed the students tq
opportunity to demonstrate their
presentation skills to potential employers.

The Civil Engineering program also benefitted fro
the Mentor Initiative. Relationships with local
construction and engineering firms were strengttiene.
The practitioners provided insight into what inawyst
needs from a civil engineering curriculum, thusstsg
with continuous improvement.

Finally, the practitioners benefitted. Their sessi
provided an intimate look at student work product a 1.
capabilities.  Furthermore, the interactions witie t
students served as an informal interview of poéénti
employees. Indeed, several of the students in the
capstone cohort were hired by mentor firms. 2.

When the capstone presentations were discussed
among the Advisory Board at the semi-annual megting-
the members were extremely satisfied with the sitale
work product. Several members believed that the
projects were more complex, interesting, and afyadr
quality than in previous years, prior to the Mentor
Initiative.  Another recurring comment was that thet
subdiscipline scopes were clear and well defirthen
taken in conjunction with student survey responies,
apparent that the mentors made significant cortichs
to student preparation.

Through the comments in the survey essay responses,
and anecdotal discussions with project teams and
individual students, there are some opportunities f5.
improvement of the Mentor Initiative. For example,
faculty needs to schedule the spring Subdiscipline
Mentor session earlier in the term. In the pasé t
meeting occurred too close to the technical report
submission deadline. The result was that even &
students received useful suggestions from the mgnto
there was insufficient time to integrate any of the
feedback into their reports.

A change faculty is also considering is to asshes t7-
fall poster presentations with rubrics, similar ttoe
spring presentations. The fall session was orilgina
conceived as a “dry run” where students could ereat
posters and interact with the Board with no grading
minimum pressure.  Surprisingly, however, several
students felt that if they were going to go to tteaible
of creating a poster for review by the Advisory Bha
they would prefer to receive a grade.

Based on student suggestions, faculty is also
discussing ways to better prepare mentors for their

particular sessions. This preparation would rexthie
input of both faculty and students.
sometimes not as clear on the concept of projesigds
sed specifically on civil engineering subdiscip§.
Rather, they are used to complete designs that may
Ynclude architectural elements.
must better educate them on capstone requiremedts a
expectations. Secondly, assuming mentors woul@ hav
. ; EEe time to review information prior to their sess,
engineernng  angams may submit one-page executive summaries
comprised of a project overview and the scope ohea
Mivil engineering subdiscipline. Thus, dependimgtioe
term, students will provide initial or updated mci

First, mentars

Consequently, Ifgcu

information, enabling the mentors to participatethie
sessions with useful foundational knowledge.
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