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GIFTS: Passports to Engage Students in Engineering

Introduction

In the last several decades, many engineering colleges have started a first-year engineering
program, designed to provide a foundational experience to their incoming students [1]. Though
these programs vary widely in content [2] and structure [1], these programs have been widely
adopted and offer opportunities to introduce students to the university, college, and major in
which they are now enrolled, as well as student success efforts [2]. These activities are often
thought to promote a sense of belonging and identification within engineering, which are tied to
retention within engineering [3]. In addition to these activities inside the classroom, a great deal
of benefit has been shown from student engagement in extra- and co-curricular activities,
including a greater sense of belonging and increased academic achievement [4]. However,
particularly since the COVID-19 pandemic, many first-year students do not engage in these
valuable activities for a range of reasons including lack of information, feeling overwhelmed,
and intimidation [5]. This GIFTS paper discusses one effort to engage students in high-impact
practices within the College of Engineering at Ohio Northern University through their first-year
orientation course.

Context

Ohio Northern University (ONU) is a small, rural, private university located in Ada, OH and
serves primarily undergraduate students. One of five colleges at the university, the engineering
college enrolls approximately 700 students across six majors. The engineering college uses a
common-first year approach [1] to the first-year engineering program, which consists of three
classes: Foundations of Design 1 & 2 (FoD), and Engineering Orientation. Foundations of
Design 1 & 2 are a two-semester course sequence focused on the introduction of the design
process and engineering tools such as 2D and 3D modeling, computational tools, basic circuits,
experimentation and data analysis, and more. Engineering Orientation is a one semester, zero
credit hour course which meets once a week during the fall semester and all incoming first-year
students are enrolled in a department-specific section of the course, plus an additional course
section for undecided engineering students. This course focuses on an introduction to the college,
their major, university resources, career exploration, and college success skills. For a few select
activities (e.g., social event, guest speakers), sections are combined as appropriate. The general
course outcomes for engineering orientation are listed below:

In completing this course, students will...
e Build connections with the college community, including students, staff, faculty, and
alumni
e Develop a career plan, including a plan of study that will support that career plan
e Develop an awareness of curricular and co-curricular opportunities
¢ Build foundational skills for college success, including self-reflection, study skills, time
management, and goal setting



Historic Efforts

Engineering Orientation is a long-standing course at ONU, and has long sought to encourage
students to engage with the college through co- and extra-curricular activities. Historically,
students enrolled in engineering orientation were required to attend two professional society
meetings during the semester and report their attendance at these meetings to their faculty via
email. However, anecdotal evidence indicated that this approach resulted in a high faculty
workload from managing significant incoming emails and tracking student participation, and
students needing continual reminders to complete the professional society meetings.
Additionally, while most students typically attended their required professional society meetings,
they were not engaged in other activities that are known to be high impact, such as visiting
faculty office hours and interacting with FoD teaching assistants (TAS) (e.g., [6], [7]) . Due to
these and other issues, we sought to develop a new approach to engaging students with the
college of engineering while reducing the grading burden on orientation faculty.

Engineering Passport

In efforts to increase student engagement and decrease faculty workload in tracking
participation, we implemented an “engineering passport” as part of Engineering Orientation
during the fall semester 2023. The idea of a passport (in our case, meaning a physical booklet
with tasks listed and places for passport stamps) was appealing as it allowed us both to provide a
physical reminder of the activities in which students were to engage, and it centralized the
tracking of their activities, rather than these being reported via email throughout the course of the
semester. We began by searching for engineering passports in the ASEE PEER repository. While
we found many instances of engineering programs implementing a passport in some capacity
(e.0., [8] - [13]), we did not find an example which we could implement in our context, either
due to lack of specificity in the paper, or because the passport was used for another purpose
(such as an engineering outreach program). Therefore, we decided to develop our own. This
process began by reviewing the course outcomes (listed above) and identifying activities which
could support students’ achievement of them. We sought to be particularly mindful of the
workload, as our orientation class has zero credit hours. Some, such as outcomes 2 and 4, were
covered in other assignments. However, outcomes 1 and 3 were sparsely addressed and assessed
in the orientation curriculum, and thus became the primary goal of the passport. The activities
detailed in Table 1 were identified to meet course outcomes 1 and 3:

Table 1: Passport activities and aligned course outcomes

Activity Description Outcome
Meet two Students had two short meetings with faculty members in the college of 1
faculty engineering, one in their department and one in another department, during the
members faculty member’s office hours. They were to ask the faculty member questions

about their teaching, research, and personal interests.
Meet one Students met one of the college of engineering’s four administrative assistants. 1
administrative | Meeting with administrative assistants ensured students would learn where to go
assistant for paperwork, forms, and other tasks associated with registration, etc.
Attend two Students could pick from a list of any two professional societies in the college of | 3
professional engineering and attend two meetings. The societies selected did not have to align




society directly with their major to allow for maximum choice and a diversity of student
meetings attendance at meetings/events.

Visit FoD TA Students visited the evening office hours for the Teaching Assistants for FoD, 3
office hours which could also earn them extra credit in FoD.

Attend one Various one-hour workshops were offered by faculty, student organizations, and 3
pop-up outside speakers. These included workshops designed to improve an engineering
workshop skill (e.g., spatial visualization), a life skill (e.g., changing a tire), or other

important topics (e.g., mental health).

Within the passport, students were provided with additional instructions, plus a place to record
their participation in each activity via a stamp. Each faculty member, administrative assistant and
student organization was given a unique self-inking stamp to facilitate this process. In addition to
recording their activities, the passport also included the course schedule, contact information and
locations for essential offices on campus, and other resources. The complete passport can be
found in the appendix.

Implementation and Assessment

The passports were introduced and distributed to students during the first week of the semester,
and completed passports were due to their instructor by the close of business on the last day of
classes. Periodic reminders and check-ins were provided throughout the semester. To assess the
student perception of the passport, both closed- and open-ended questions were included in the
end of semester survey administered in FoD 1, shown in Table 2. The closed-ended questions
were assessed using a 6-point Likert-type scale with no neutral option. In addition to
demographic information (gender, race, student-athlete status, first-generation status), the

following questions were asked.
Table 2: Survey Questions

Closed-Ended Questions Open-Ended Questions
To what extent do you agree with the following What did you find most useful about the orientation
statements? passport?

The orientation passport helped me keep track of what | What passport activity did you enjoy the most?
I needed to do for ENGR 1001 Orientation

The orientation passport helped me try activities I What would you change about the orientation
otherwise wouldn’t have tried. passport?

The orientation passport helped me meet faculty, staff,
& TAs I otherwise wouldn’t have met.

There were 85 survey responses, or 44.7% of students enrolled in the course, which were complete and
consented to the use of their responses. The demographics of the respondents are shown in Table 3:

Table 3: Demographics of survey respondents (n=85)

Gender Percent | Race Percent
Male 74.1% Asian 3.5%
Female 24.7% Black/African-American 1.2%
Non-binary 1.2% Hispanic 7.1%

Other Other/Not Listed 1.2%
First generation student 4.7% White, Non-Hispanic 87.1%




The responses to the closed-ended questions are shown in Table 4:

Table 4: Closed-ended question responses (n=85)

Helped me keep track of tasks Try new activities Meet new

for orientation faculty/staff/TAs
Strongly Agree 27.1% 27.1% 36.5%
Agree 23.5% 25.9% 29.4%
Somewhat agree 21.2% 30.6% 22.4%
Somewhat disagree 9.4% 3.5% 7.1%
Disagree 16.5% 10.6% 4.7%
Strongly disagree 2.4% 2.4% 0.0%

The open-ended question data was evaluated and sorted into categories. The top three responses for each

are shown in Table 5:
Table 5: Open-ended frequent responses

Most useful activity (n=86) Most enjoyable (n=83) Change about passport (n=78)
Meeting faculty/staff (38.4%) Pop-up workshops (41.0%) Nothing/I don’t know (29.5%)
Getting involved in student Student organization meetings Require fewer activities (9.0%)
organizations (14.0%) (32.5%)

Trying new things (12.8%) Meeting faculty/staff (16.9%) Get rid of passport (9.0%)

In regard to what was most useful about the passport, one student said “I met a lot of the
engineering faculty and feel comfortable approaching them.” Another student found a similar
experience when asked what was most enjoyable, saying “Meeting the teachers, it was a lot
more personable and friendly than | imagined. | met Dr. [A] and Dr. [B] and had a very good
conversation.” Students also found it helpful to require them to attend TA hours, saying “Had
me visit TAs which I visited after I got it stamped. ” Overall, the students seem to indicate a
positive experience with the passport and the activities within.

In addition to the positive student experience, the authors found that the passports allowed for
fewer reminders throughout the semester and allowed them to centralize the assessment of these
activities into one timeframe rather than dispersed throughout the semester. Additionally, the
introduction of the passport further facilitated student engagement at the engineering student
organization fair, which we paired with orientation class at the beginning of the semester.

Future iterations & translating into other contexts

Plans are ongoing for future iterations of the engineering passport. In the future, we plan to
engage with the campus printing center to see if the booklets can be made on their equipment.
Additionally, we will be assessing adding, expanding, or removing activities from the passport.
For example, some students suggest expanding the “visit FOD TA” task to include TAs for other
classes or the tutoring sessions offered by Tau Beta Pi, the engineering honor society.

We believe that an engineering passport, or similar activity, can help guide students into
engaging with the engineering college community. We suggest you begin by determining what
outcomes are critical for your context, and what activities can help your students achieve that.
Try little ways to make it fun, such as silly stamps or other tokens to engage students.
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