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Competitive Placement of Engineering Students
on Multiyear Project Teams

Multiyear, multidisciplinary service-oriented projects have become prevalent in engineering
curricula, providing students opportunities to meet real world needs, apply what they learn in
the classroom, and often go beyond the level of course material. Project teams are usually
composed of students from more than one academic year, requiring an annual selection
process to assign new students to existing teams. One challenge for such an approach is to
balance student candidate interest with the skill-set needs of ongoing project teams by an
effective means of team formation. Project team formation methods addressed in the
literature have included automated assignment, random selection, an algorithmic approach
and others including one that utilizes a mix of student and instructor inputs. The engineering
department at Messiah College has explored a competitive placement approach that mimics
the job search process students experience after graduation. During the first week of the
semester, student team leaders post online job descriptions and make presentations to
prospective students to market their teams. Prospective students write resumes and cover
letters, submitting them to the teams of their choice. Student team members sort through
these resumes, looking to add new team members with the skills and interests that will
benefit their teams. At the end of the second week, a Job Fair is held with one-on-one
interactions, interviews, and simulated “plant trips.” The next few days bring a flurry of job
offers, acceptances and rejections, with many of the same dilemmas found in a real job
search, e.g., team leaders trying to decide how many offers to extend, or a prospective
student wondering how long to wait before accepting a second choice offer, while hoping the
first choice will materialize. Not only do student candidates and project team leaders get
exposed to the dynamics of a real job search, but the competitive approach effectively
matches student interest with project needs, where the selection process rests more fully in
the hands of those who must live with the choices. This paper will describe details of the
competitive placement approach, results of our experience, lessons learned and
recommendations for others who wish to implement it.

Introduction

Effective team formation helps encourage and sustain quality work by multidisciplinary
student teams, on service-oriented projects that extend beyond a single academic year. For
engineering students, the importance of teamwork, characteristics of productive teams, and
multiple methods of team formation have been addressed in the literature. Such methods
include automated assignment,' random selection,” an algorithmic approach,’ and a process
for forming high performance teams.* Although each of these methods of team formation
has its respective advantages, our competitive approach to the placement of engineering
students on multiyear project teams fits best with a curriculum that features ongoing multi-
year projects, and helps balance student-candidate interest with the necessary skill-set of
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new students, recruited by existing project team leaders to fill positions that become
available as students graduate or as the project progresses. While effectively matching the
interest of upcoming students with project needs, the competitive approach also shifts
responsibility for selections more fully to both student leaders and recruits, who live and
work with these choices. Beyond its immediate practical value, the competitive process
exposes students to some dynamics of a real job search, better preparing them for their post-
graduation career job search. It also provides an opportunity for students to practice at least
three of the ABET Student Outcomes: functioning on interdisciplinary engineering teams
(d), communicating effectively (g) and engaging in life-long learning (i).

Since 2007, the engineering department at Messiah College has been pioneering a multi-year
plan known as the Integrated Projects Curriculum (IPC) that involves a four-semester project-
course sequence, with students working on multidisciplinary teams, typically beginning in their
junior year. Details of the IPC as a curriculum modification have been previously published,
including benefits over the traditional senior capstone project course, portfolio evaluation of
student project work, structure of the course sequence, and the place of Group Orientation (GO),
a one-credit course normally taken by our engineering students in the Spring semester of their
sophomore year, preceding the project-course sequence.’ It should be noted that the portfolio
approach for evaluation after student selection articulates a consistent method of assessing
student progress toward objectives on the project work. This paper focuses on how students are
placed competitively on engineering project teams during the first few weeks of GO. Current
students recently provided feedback on their experience with the process by taking a survey.
Details of the competitive placement (“Job Search’) process, survey questions and how the
survey was conducted will be described in the Methods section that follows. The Results section
will present and discuss the aggregate ratings of students for each survey item. Finally, the
Conclusions section will summarize results, identify lessons learned and offer recommendations.

Methods: Job Search Process

At the beginning of the GO course, students engage in a “Job Fair’® activity to place them in one
of seven application groups by a competitive Job Search selection process. Preparation for the
Job Fair involves senior student leaders consulting with junior student team members and faculty
advisors within each application group. The result of this consultation is to specify the number of
open positions for each ongoing project, and define an official Job Description (JD) for each
open position. JDs are posted online in a specified format using a designated wiki site.” In this
educational version of the Job Search, department faculty negotiate and allocate how many
openings are allowed for each application group beforehand, so that the total number of positions
for all seven application groups matches the number of incoming GO students, ensuring that all
students will be “employed.”
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During the first week of the semester, GO students are instructed to ready themselves for the Job
Fair, by preparing a personal resume, uploading it to the GO Learning Management System
(LMS), and reviewing the current JDs online. The following week, the Job Fair commences as
all GO students witness a brief presentation given by the leadership of each application group.

These presentations highlight the unique attributes of each group, and showcase specific projects.

After the presentations, existing project group members are encouraged to interact face-to-face,
as they would during a “real” job fair. To facilitate this interaction, prospective students can visit
work areas of specific projects, as a sort of “plant trip”. GO students typically take advantage of
the plant trip opportunity to learn more details about what specific groups do, and to further
communicate their interest in joining a particular group. It should be noted that some GO
students have already been working voluntarily with the project team, through a non-credited
interdisciplinary organization known as the Collaboratory for Strategic Partnerships and Applied
Research that allows students of any discipline or level to join together in project work, outside
of regular academic hours. Working on a project as a Collaboratory volunteer roughly parallels
the internships students take with a company, prior to graduation and can provide similar
advantages for a GO candidate during the Job Search process.

Following the Job Fair, GO students “apply” for positions that interest them. To prepare for this,
they may check the “Job Status” page on the LMS to see which positions are still open. A GO
candidate who finds an open position of interest may apply by writing a cover letter and
uploading it to an LMS “Submissions” page, accessible to the group that posted the position. A
GO candidate may also receive an unsolicited offer from a project team, since a project team
may be impressed by the resume of that candidate and/or in particular need of those skills, even
if the candidate didn’t specifically apply.

Meanwhile, student project leaders, with the assistance of group advisors, consider and evaluate
cover letters, resumes, and interactions with GO candidates during the Job Fair and plant trips, to
decide which ones best match the requirements of each specific job position. Prior voluntary
involvement of any GO candidate on the project usually works in a candidate’s favor, just as an
internship can give a student an advantage when applying for a job at the same company. After
selecting the most desirable candidate, project leaders send the student a job offer inviting the
GO candidate to join a specific project-team within a group. GO candidates who receive a job
offer are encouraged to respond as quickly as possible, since groups often extend more job offers
than they have open positions, and take the best respondents. To accept a job offer, the candidate
uses the LMS to sign up for the job. To reject an offer, the candidate sends an email to the
student project leader, so that the position can be offered to another candidate.

When a GO candidate accepts a job offer, the job status page on the LMS automatically updates
(using an in-house process designed by the [PC manager) to reflect the change in the number of
available positions, and the GO candidate's name is removed from the list of available candidates
on the Student Status page. Thus, GO students who have not yet received an offer can monitor
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the Job Status page to see which positions remain open. Likewise, student leaders can monitor
the Student Status page, so that they can make informed decisions when considering extending
secondary offers.

Once a GO candidate gets “hired,” that is, accepts an offer for a position on a particular
project, that candidate becomes a member of the application group and normally remains in
that group throughout the remainder of GO and the project course sequence. While a policy for
switching to a different application group does exist, we consider it an exception for special
cases such as when a project reaches completion, or loses a client, etc. Thus, GO students who
become the equivalent of application group employees are obligated to attend all of its
activities from that point forward. Portfolio evaluation and graded checks on individual student
progress as set by project course requirements act as accountability; a passing grade is needed
to avoid “employee termination.”

The process of extending job offers continues until all GO candidates are hired. If unselected
GO candidates remain at the end of the week following the Job Fair, a meeting is held with all
the project leaders and faculty advisors when the remaining GO candidates are assigned to
groups by negotiation. This insures zero unemployment, while hopefully minimizing the
number of students unhappy with their job placements.

Methods: Job Search Survey

While faculty advisors generally consider the competitive “Job Search” efficient and effective
for placing students on teams, formal and detailed student opinion data has been lacking. Thus,
to acquire feedback from current students who have already participated in the GO Selection
process, the authors of this paper formulated a survey and asked students to complete it by the
end of the Fall 2013 semester. The survey (IRB exemption approved as per Messiah College
protocol #2013-035) was administered online via Qualtrics (http://qualtrics.com/), as part of a
required final exam period activity. Students were instructed to rate each item as Strongly Agree,
Somewhat Agree, Neutral, Somewhat Disagree, or Strongly Disagree, using radio buttons of the
online survey tool, and for certain items provide a short answer response. The survey questions
addressed students’ experience with: A) choosing a project prior to or during the Job Fair, B)
participating in the Job Search/Selection process itself, and C) working on the project with team
members since then. Some of these questions were adapted from the work of Orono and Ekwaro-
Osire on assessing team formation,® and others emerged naturally from the unique aspects of our

competitive approach. Figure 1 below shows the survey questions, including an introductory
heading explaining the purpose and confidentiality of student responses.
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We would appreciate getting some feedback on your experience with the “Job Search” method of
IPC project selection. Please base your responses on your own personal experience with the Job
Search process in Group Orientation (GO), as well as your current satisfaction with project
activity and teamwork. Your responses will be kept strictly confidential .... However,
(anonymous) results may be distributed for department use and/or for potential publication.
Thanks for your valuable contribution to help improve IPC as we continue to strive for
excellence in engineering education.

A. Tell us about your experience choosing a project:

1. Idecided on my Ist choice project based on prior experience in working with the team
through the Collaboratory...

I decided on my 1st choice project based on best fit with my interest and concentration(s).

I decided on my Ist choice project based on the recommendation of a friend.

I decided on my Ist choice project by reading the Job Description (JD) online.

The project Job Description (JD) for my 1st choice project was detailed enough.

I compared the Job Description (JD) of my 1st choice project with other JDs.

NS || B

I decided on my Ist choice project based on my personal interview with the then current
project leaders and/or faculty advisor during the GO Job Fair.

8. Tdecided on my 1st choice project based on some other reason (please explain reason
below).

9. Other reasons for choosing 1st choice project, not included above.

B. Tell us about your experience during the job search process:

1. During the GO Job Search, I was hired by my 1st choice project group.

. During the GO Job Search, I was hired by my 2nd choice project group.

ad N

I would have preferred to work on my 1st choice project (answer only if you were not
hired by your st choice group)

I would have been equally happy working on either of my top two choices.

The GO Job Selection process was fair.

Overall, I'm happy with the results of the GO Job Selection process.

=N IVIES

The GO Job Selection process helped me prepare for finding a real job.

C. Tell us about your experience since the job search:

1. During the GO Job Search, the group presentations and Job Fair gave me a good idea of
what each group was about.

2. What I do in my group is close to what I expected, based on the Job Description (JD).

»

I switched to a different project and/or IPC group once or more since the GO Job
Selection process. Please explain why below.

4. T would like to have had more detailed Job Descriptions (JDs).
5. T'would have liked to have had more diverse project offerings.

6. I would like to have been allowed to propose my own project.

D. If you changed projects or groups since the GO Job Selection process, please explain why.

E. Any other comments on the GO Job Search process?

Figure 1. Parts A-E of the Job Search Survey items administered to students online via Qualtrics.
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Results: Job Placement

Over the past two years (2012 and 2013), a total of 80 students were placed in job positions by
the GO Job Search process. Table 1 below shows the distribution of students placed in each
application group, and on each particular job position, within one or more projects as defined by
Job Descriptions (JDs).

Table 1. Number of students placed in each of the project job positions by the GO Job Search
process over the past two years. Job positions are organized by Group. *These positions were not
created until Spring 2013. **These positions were discontinued due to project completion or lack
of project client. Complete Job Descriptions (JDs) for each job position available online.’

GROUP PROJECT JOB NUMBER OF STUDENTS PLACED
CODE SPRING 2012 SPRING 2013
BioMed BIO001 3 2
Communications COMO01 2 1
COMO002 1 ok
Technology COMO03 1 I
Disability Resources DIS001 2 1
DIS002 1 1
DIS003 2 >
DIS004 1 ]
Eneray ENROOI 4 5
ENRO002 1 1
ENRO003 4 1
ENRO04 1 3
ENROO5 * 3
ENRO06 * 1
ENROO7 * 3
Transportation TRNOOI 1 1
TRNO002 2 2
TRNO003 2 2
TRNO0O4 1 1
TRNOOS5 1 *%
TRNO006 1 *%
Water H20001 * 3
H20002 3 1
H20003 1 2
H20004 2 2
H20005 * 2
H20006 * 1
TOTALS: 6 groups 27 job positions 37 43

Due to growth in the number of students enrolled and expansion or progression of projects, some
of these job positions were newly created starting in 2013. Also note that some of the job
positions were discontinued as of 2013, due to project completion or lack of a project client. All
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students placed in a project identify one or more of five concentrations offered by our ABET
accredited engineering program toward the B.S.E. degree: biomedical, computer, electrical,
environmental or mechanical. As of 2013, civil has been added as a sixth concentration. Each
application group identified in Table 1 is supervised by one or more faculty members with

interest and expertise in that area. Each group hosts one or more projects as indicated, involving
multidisciplinary (multi-concentration) student teams. JDs available online’ describe each project
job position in more detail, including its multidisciplinary nature.

Results: Student Response to Job Search Survey Items

This section reports the distribution of student responses for each item in the Job Search Survey,
administered at the end of the Fall 2013 semester to all the students at our school currently
enrolled in the Engineering Project I through IV courses. A total of 64 students responded,
representing 84% (64/76) participation, a very representative sample of our engineering project
students currently enrolled. Distribution of responses by the 64 students taking the survey are
shown in Table 2 below.

Table 2. Results of 64 student ratings on survey items, including mean and standard deviation
using a scale where 1 = strongly agree, 2 = somewhat agree, 3 = neutral, 4 = somewhat disagree,
and 5 = strongly disagree. * These items include 1 no response. ** This item includes only the
17 students who did not receive their first choice. Items A.9, D, and E indicate the number of
free response comments.

Strongly | Somewhat Neutral (3) Somewhat Strongly Mean | Standard
Agree (1) | Agree (2) Disagree (4) | Disagree (5) | Rating | Deviation

Al 25 5 6 9 19 29 1.7

A2 30 28 5 1 0 1.6 0.7

A3 7 17 14 14 12 3.1 1.3

A4 14 23 12 9 6 2.5 1.2

A5 17 28 14 5 0 2.1 0.9

A.6 21 21 8 9 5 2.3 1.3

A7 11 18 15 13 7 2.8 1.2

A8 3 5 28 8 20 3.6 1.1

A9 Other reasons for picking first choice: 6 responses. See discussion below.

B.1 46 3 5 8 1.8 1.5

B.2* 7 3 12 4 38 4.0 1.4

B.3** |5 4 3 3 2 2.6 1.4

B.4* 11 17 20 10 5 2.7 1.2

B.5* 17 33 9 3 1 2.0 0.9

B.6 32 19 7 5 1 1.8 1.0

B.7 6 20 13 20 5 3.0 1.1
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Strongly | Somewhat Neutral (3) Somewhat Strongly Mean | Standard
Agree (1) | Agree (2) Disagree (4) | Disagree (5) | Rating | Deviation

C.1 26 31 6 1 0 1.7 0.7

C.2 16 27 11 8 2 2.3 1.1

C3 8 3 8 5 40 4.0 1.4

C4 2 18 28 12 4 3.0 0.9

C5 4 23 25 9 3 2.8 0.9

C.6 3 12 30 14 5 3.1 1.0

D | About switching projects or groups: 13 responses. See discussion below.

E ‘ Other comments on the GO Job Search process: 9 responses. See discussion below.

Analysis of Results

Items in part A of the survey dealt with factors students considered important in selecting their
number one project preference, before or during the GO Job Fair. Ratings of item A.1 suggest
that 39% (25/64) of these students had a preferred project picked before the Job Fair, based on
prior experience working with the team via the Collaboratory. Another 30% (19/64) indicated
that involvement with the project team via the Collaboratory was definitely not the main factor,
while the rest 31% (20/64) were not so sure. Question E discussed below provides more insight
on this issue.

Next to prior experience on the project, ratings of items A.2—A.4, A.7 and A.8 show that students
considered best fit with their interest and concentration as the most important factor in choosing
a project, while reading the JD online was somewhat important, followed by the personal
interview. The recommendation of a friend seemed less important; other factors were cited by a
few (based on mean ratings in Table 1). The other reasons mentioned by less than 10% (6/64) of
the students included previous experience on the project (3), friends in the group (1), recruitment
of a project advisor (1) and nature of the project (1).

Ratings of items A.5 and A.6 dealt with the quality and the role of JDs in the selection process.
The mean rating of item A.5 indicates that on the average, students somewhat agreed that the JDs
were detailed enough. Furthermore, the response to item A.6 indicates that most students did
compare the JD of their first choice with other JDs. This suggests that more often than not,
students were making an informed choice including consideration of alternatives.

Survey section B focused on students’ experience during the Job Search process. Based on the
ratings of items B.1 and B.2, a 72% (46/64) majority of students were hired by their first
choice project group, while another 11% (7/64) were hired by their second choice group. This
accounts for 83% of the students. Including students who rated these items as Somewhat
Agree, this majority grows to 92% (59/64) of the students indicating that they were hired
either by their first or second choice project groups.
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Items B.3 and B.4 attempt to assess students’ perceptions on the difference between their first
and second choice project options. That 34/64 students rated this item, even though they were
explicitly instructed to “answer only if they were not hired by their first choice group,” suggests
an inconsistency with results of item B.1, where 46 students strongly agreed to having been hired
by their first choice group. It is probable that some students who were hired by their first choice
group also responded to B.3. In any case, the mean rating on item B.3 of 2.6 shows that most
students who did not get their first choice seem reasonably satisfied with their second choice. As
the result of B.4 shows, most students on the average did not see a big difference between
working on either of their top two choices.

Item B.5 and B.6 address the students overall perception of the GO Job Search process. On
fairness, the mean of 2.0 on B.5 indicates somewhat agree on the average, while a mean of 1.8
on B.6 suggests that most students were pretty happy with the Job Search process overall. These
results suggest that overall, students had a pretty positive attitude about their experience.

The response to item B.7 was surprising, showing that, on the average, students were neutral
about whether the process helped them prepare for the “real” job search process.

Section C assesses students’ experience since the job search, after having worked on the project
with the team for one or more semesters. The mean of 1.7 on C.1 indicates that most students
were in at least some agreement that the group presentations and the Job Fair gave them “a good
idea of what each group was about.” The mean of 2.3 on C.2 shows less strong agreement, yet
leaning towards somewhat agree on the correlation between what they do on a project in the
group and what they “expected, based on the Job Description (JD).” On switching projects or
groups, a mean of 4.0 on C.3 shows that most students kept working on the project where they
were initially placed. However, the 20% (13/64) of students who did switch provided reasons in
item D. Some reasons included: a project was canceled, put on hold, or didn’t have a client, or
the project wasn’t a high priority, and/or another project was starting up or was a higher priority
(6); starting a new project within the same group due to lack of interest in other projects in the
group presently available (1); a need in another project matched interests better than the original
one (1); too many members of the original group and not enough work to delegate to each one
(1); or a new temporary project need arose (1).

Items C.4—C.6 gave the students an opportunity to suggest changes to the process. The mean of
3.0 on item C.4 showed students were pretty neutral overall about having more detailed JDs.
Likewise, they were only slightly leaning towards somewhat agree (mostly neutral) on preferring
“more diverse project options,” as indicated by the mean of 2.8 on C.5. On C.6, the mean of 3.1
shows only a slight leaning towards somewhat disagree (mostly neutral) on “having been
allowed to propose my own project.”
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Discussion of results

The results of the survey seem to substantiate many of our pre-suppositions about the Job Search
process. Not surprisingly, most student candidates based their first choice of project on either
prior experience working on the project, or because it matched their personal interests. Most
students were satisfied with the online JD's, and most were neutral when asked if the JD's should
be made more detailed. In general, students seemed to be satisfied overall with the Job Search
process, but seemed slightly less positive when asked if they thought the process was fair. A
surprising number of students were hired by their first choice group, which may well account for
the overall positive perception of the process. This result appears to indicate a high level of
satisfaction from the student point of view, lending support to the idea that the process
effectively matches student interest with project needs.

This latter result also compares well to results reported by Laguette, for high performance
capstone project teams involving mechanical engineering students, where the fraction of
students who were placed in their first or second choices by that process was 81% (59/73) in
2009/10 and 94% (64/68) in 2010/11.* Although the Laguette study reports students coming
from a narrower range of engineering disciplines, and engaging in a shorter term (capstone)
project, our student pool sample size and the first or second choice placement outcomes for the
competitive process reach similar percentages.

The somewhat surprising response to Item B.7 may be due to the fact that most undergraduate
students have not yet experienced the “real” job search process, and so have little experience
upon which to evaluate this question. On the other hand, we would have expected a greater
majority of students to realize the value of having some experience with a competitive process
that parallels marketplace dynamics. Thus, we have further work to do to help the students
make that connection.

Question C was aimed at finding out more about what the students have experienced after the
Job Search process was completed, as they began working in their chosen groups. Most
indicated that the group presentations and job fair gave them a good idea of what their group
was all about, but the responses were a bit less positive when asked if they ended up doing
what they thought they were going to do, based on the JD. This is not surprising, considering
that the Job Descriptions are written a full semester before the candidates actually begin
working “full time” on the project. Real projects of the type carried out in the IPC are
inherently more dynamic than a contrived, “textbook” exercise, and so there is likely to be a
difference between what the JD explicitly states and what the student ends up actually doing.
We do explain this to students coming into the class, encouraging them to base their selection
more on the overall type of work a particular Group is doing, and less on the specifics of the
JD. However, this may be an area where we can improve our process.

While it appears that some would have liked to have more job options, apparently not quite so
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many would have been interested in proposing their own project. This last result was a little
surprising, considering that prior to implementing the IPC, our department required students to
complete a more traditional capstone project, each of which was proposed by the student team
completing it. During the process of transitioning to the IPC, one concern expressed by students
was that in the new program they would no longer be able to propose new projects every year.
Perhaps students have come to recognize the value of proposing projects within the group
context, and that having multiple groups provides sufficient diversity of projects. The ongoing
application group context and diversity of projects were two of the primary motivating factors
for intentionally creating multiple multidisciplinary groups in the IPC.

The responses to Question D would seem to indicate that a good number of students had
switched projects or groups, which might be construed as an indication that the Job Search
process had not resulted in students having long-term satisfaction with their jobs. However,
closer examination of the responses reveals that nearly all of those who changed jobs did so
within their chosen groups, as the individual projects within their group expanded, shrank, or
were completed. In several instances, new projects were started, which caused interested students
to switch. During the Job Search process, student candidates are told that the needs of the group
are likely to change over the four semesters during which they are members, and that they should
choose their job based more on whether or not they like what the group is doing overall and
somewhat less on the actual job they're considering. This is realistic, not only as students begin
to understand that the group they're joining will have developing and changing needs, but also as
they consider their future career with a real company, where their actual job responsibilities will
almost certainly change over the course of their employment.

In response to the open ended question E, several students raised questions about the fairness
of having to compete with those students who were already involved with projects
administered by the Collaboratory for Strategic Partnerships and Applied Research. The
Collaboratory, or Collab for short, is an interdisciplinary organization established by the
engineering department at Messiah College in 2000. The Collab seeks to involve students and
faculty in service-oriented projects that encourage them to bring their talents and abilities to
bear on real-world problems involving clients from around the globe.” Not surprisingly, the
underlying purpose of the Integrated Projects Curriculum (IPC) and the mission of the Collab
are very similar, as they both originated from people in the same department. While the two are
closely intertwined, some significant differences exist. Student participation in the Collab is
voluntary and typically non-credit bearing, while the IPC is required of all engineering students
and has absorbed the credit hours formerly allocated to the capstone engineering project. On
the other hand, many of the projects undertaken by students in the Collab are also part of the
IPC, which means that any given project may well have both curricular and volunteer
personnel working on it. While the volunteers may not be receiving credit for the work they're
doing, they tend to be enthusiastic participants, with intrinsic motivation. At issue is what
happens when these volunteers from the Collab side of the project enter the Job Search
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process. With their prior experience working on the project, upper class team members tend to
give them preference for open positions in their group, compared with other applicants who
lack a similar "track record." This situation is certainly understandable; one could argue that
applicants with prior experience should be given preference, just as students who have
successfully completed internships with companies often get preference when it comes time to
hire. However, judging by our survey results, the perception exists among some that students
who have been involved with the Collab have an unfair advantage in the Job Search process.

Summary, Conclusions, and Recommendations

An innovative paradigm for selecting teams to work on ongoing projects has been presented,
along with the results of a survey conducted to assess the quality of the student experience with
the process. Assigning new members to project teams can be done by a variety of methods,
each with advantages and disadvantages, but we believe that the method presented here has the
potential to be superior to all other approaches, for at least the following four reasons:

The Job Search paradigm efficiently matches a student candidate's interests and skill set
with the specific needs of each project team.

The student team members and the student candidates are heavily involved in the process,
with minimal input from faculty advisors, which places the responsibility for the outcome in
the hands of those who must live and work with the consequences of their choices.

The GO Job Search process closely mimics the process that a typical student will encounter
when they complete their engineering education, providing practice in writing a resume and
cover letter, and gaining experience navigating the complexities of job applications, the job
fair, interviews and plant trips, and dealing with multiple offers.

The paradigm also provides student leaders of existing project teams with a realistic
experience of the hiring side of the job search process, including writing job descriptions,
preparing a job fair presentation, interviewing candidates, and dealing with the complexities
of candidate selection.

Beyond its intrinsic pedagogical value, the GO Job Search process also provides an opportunity
for students to exercise and demonstrate at least three of the ABET Student Outcomes. Students
gain experience with an important ingredient of ““(d) an ability to function on multidisciplinary
teams” by participating in the process of team formation, being directly involved and responsible
for making decisions about the best match between project needs and the skill-set of students
available. This applies both on the student candidate side as well as the student leadership side.
Throughout the process, students must practice “(g) an ability to communicate effectively”
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regarding a match that satisfies both sides of the job offer “table.” Especially for students who
may not have received their first choice offer, if not for all students involved, the experience

should heighten “(i) a recognition of the need for...life-long learning” regarding their job search
skills.

The results of our survey confirm that the GO Job Search process has proven effective for
achieving the desired results, as evidenced by the high level of student satisfaction with their
chosen project. However, it has also raised some questions identifying areas where
improvements can be made. First, it is clear that we need to do a better job of helping students
make the connection between the GO Job Search process and what they will experience when
they look for a job after graduation. Second, we need to clarify exactly how prior experience
working on a project within the Collab affects the GO Job Search process. The fact that some
students chose to opt out of the survey, citing that they had a “guaranteed” position because of
their prior experience, indicates a lack of understanding of the process. We need to more
effectively communicate to students that while prior experience can increase the likelihood of
getting their first choice, it is not a guarantee, and all students are expected to fully participate in
the selection process and have an equal chance at every job. Perhaps the best way to approach
this is to use the internship analogy to help them understand the difference between an advantage
and a guarantee.

The Job Search process as described herein is greatly enhanced by wiki and LMS tools that we
have developed to organize resumes and JDs, allow submission of cover letters, keep job
openings updated, and track student candidate status. The wiki is also used extensively to
document policies and procedures, allowing easy access for students and the ability to keep the
information current and up-to-date. The majority of the work associated with developing and
maintaining these resources has been carried out by the manager of the IPC, without whom the
Job Search process as we have implemented it would be impossible.

Our final recommendations for those who wish to implement the Job Search process are as
follows. Establish groups that host project teams. At a departmental level, recognize that
successful operation of the process requires significant time and effort by faculty advisors,
including a manager of the project curriculum, with appropriate load credit. Plan ahead at least a
year in advance, so as to adequately structure and schedule the experience. Prepare students and
faculty with clear expectations. Configure an LMS to facilitate the process. These steps help not
only in effectively guiding the students through the process, but in making the experience a more
authentic model of the “real” job search.

YT°€0E 2 abed



References

1.

Cavanaugh, Ryan, et al. “Automating the Process of Assigning Students to Cooperative-Learning Teams.”
Proceedings of the 2004 ASEE Annual Conference & Exposition.

Rumpf, James. “Team-Composition Methodologies For Manufacturing Engineering Technology Program
Projects.”

Proceedings of the 2007 ASEE Annual Conference & Exposition.

Freiheit, Theodor and Julian Wood. “An Algorithm for Project Assignment in Capstone Design.” Proceedings of
the 2007 ASEE Annual Conference & Exposition.

Laguette, Stephen. “Development of High Performance Capstone Project Teams, and the Selection Process.”
Proceedings of the 2010 ASEE Annual Conference & Exposition.

Underwood, Harold. “Using the Portfolio Approach to Assess Multi-year Engineering Projects: a Case Study.”
Proceedings of the 2013 ASEE Annual Conference & Exposition.

Online reference to details of the Job Fair and the Job Search in the engineering department at Messiah College,
for GO student project placement. <http://thecollaboratoryonline.org/wiki/GO_Job_Search>

Online reference to instructions for and examples of the Job Description (JD) for the Job Search in the
engineering department at Messiah College. <http://thecollaboratoryonline.org/wiki/Project_JD_guidelines>

Orono, Peter and Stephen Ekwaro-Osire. “Impact of Student Selection of Design Projects on Team
Performance.” Proceedings of the 2007 ASEE Annual Conference & Exposition.

Online reference to the Collaboratory for Strategic Partnerships and Applied Research at Messiah College.
<http://thecollaboratoryonline.org/wiki/Main_Page>

GT'€0E 2 abed



