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Leveraging Lived Experiences of Non-Traditional Engineering
Students: Preliminary Data and Analysis

This work-in-progress paper presents the preliminary results from the interviews with NTES.

The population of nontraditional engineering students (NTES) is increasing across campuses as
more students are returning from the workforce to complete their education and students who
need to take on part-time or full-time jobs to support their education. Nontraditional students
(NTS) are defined as students who satisty at least one of the seven criteria provided by the
National Center for Education Statistics (NCES) or are older than 24 years of age in an
undergraduate program.

Research into NTES generally focused on their demographics, the challenges they faced and
educational outcomes, and specific methods of teaching NTES. Existing studies on NTES focus
on NTES’ deficiencies and methods to improve the outcomes of NTES in engineering programs.
None of the existing studies in NTES are asset-based that focus on their strengths such as their
lived experiences or leveraging their strengths to increase engaged student learning for all
students.

The objective of this study is to identify the characteristics of NTES lived experience that can be
incorporated into engineering classrooms to increase engagement for all students. Interviews
with NTES were conducted to identify the characteristics of NTES past experience that were of
interest to traditional engineering students in their engineering courses and classrooms.
Interviews were transcribed and coded for analysis.



Introduction

Non-traditional students (NTS) are defined as college students who possess any of the following
seven characteristics: delayed enrollment into college, part-time enrollment, financial
independence, full-time employment while enrolled in college, have dependents, is a single
parent, and/or did not receive a standard high school diploma [1][2]. NCES also includes
students over the age of 24 as one of the characteristics of NTS [2].

NTS population is increasing as students are attending college on a part-time basis and are taking
up part-time or full-time jobs. From 2010 to 2017, part-time student attendance increased from
37.7% to 38.9%, and a projected 39.6% growth by 2028 [3]. In 2020, 40% of undergraduate
students who were attending college on a full-time basis were also employed full-time, indicating
a considerable NTS population [4].

NTS make up over 50% of the undergraduate student population in the US [4]. However, NTS
attrition rates are higher than traditional students’ attrition rates [2][5]. While organizations and
governments have developed measures to manage college completion and attrition rates, the
developed measures mostly favor traditional students and are less effective for managing NTS
completion and attrition rates, since the constructs are not generalizable to the NTS context
[6][7]. In engineering-related fields, only 16% of NTS that transferred into engineering
graduated with a degree, while 32% of traditional students graduated with a degree [8].

Literature Review

Existing studies on NTS mainly focus on factors that lead to various NTS outcomes such as
persistence, completion, attrition, and retention, as well as methods to improve NTS outcomes.
Several studies focus on the pedagogy of NTS [26], [27].

Factors affecting NTS persistence, completion, attrition, or retention

Existing studies have identified factors that affect NTS persistence, completion, attrition, or
retention, that may be categorized as social factors, academic performance factors, demographic
factors, inter-role conflicts, and academic and social integration.

Social factors refer to emotional and behavioral influences from another person including but not
limited to family members, classmates, and friends. Social factors affect NTS retention by
influencing NTS self-efficacy and motivation in completing college [11]. As support or
encouragement increases, student’s perception of their abilities and determination to improve
their abilities increase [11], [12]

The impact of academic performance on non-traditional students’ attrition is inconsistent as
some researchers have found positive associations with academic performance and persistence
[13] —[15] and others have not [16], [17]. Academic performance can serve as a motivation for
NTS to persist in college as non-traditional student’s persistence and attrition rate by serving as a
motivation to desire to persist [15].

Demographic factors such as socio-economic background and gender have been shown to have
an association with NTS persistence [13]. Students who come from privileged socio-economic
backgrounds have higher completion rates as they are more likely to possess the necessary



resources to complete their degrees [13]. Studies on gender effects have shown that males are
more likely to drop out than females [7], [13]

Inter-role conflict: Inter-role conflict refers to when an individual struggle with having two or
more roles that cause contradictions in responsibility [18]. NTS experiences four types of inter-
role conflict related to family, work, and school: family-school (family demands contradicting
school demands), school-family (school demands contradicting family demands), work-school
(work demands contradicting school demands), and schoolwork (school demands contradicting
work demands) [19]. For example, NTS who are mothers experiences role conflicts due to the
internalization of intense motherhood and student roles [16].

Academic and social integration: Academic and social integration refers to the extent and quality
of students’ integration with the school’s academic and social systems respectively. The impact
of academic performance on non-traditional students’ attrition is inconsistent as studies have
shown a positive association between academic and social integration and persistence [6][20],
while some others have not found any effect [15]. Social integration functions by creating an
environment to which an NTS will want to belong to thereby creating an identity with the school
and motivating them to persist [21].

Methods to improve NTS outcomes
The major support factors that improve NTS outcomes, based on literature, are social supports,
academic supports, financial supports, and situational supports.

Social support refers to the provision of emotional and behavioral resources to students. Social
support increases persistence by fostering integration with the school’s social system, thus
motivating the student to persist [21]. Social support can be fostered through co-curricular
activities [22], fostering strong tutor-student relationships [22], and creating other activities that
may foster student engagement and belongingness, e.g. collaborative group work [23], social
programs [10], small group tutorials [9]

Since students are motivated to persist by good performances, institutions can provide systems
that aid in fostering student effective learning and good performance. Academic support can be
fostered through developing engaging teaching and learning programs [24], and creating easy
access to school and school materials [22]

Financial support increases persistence by equipping students with the financial resources that
they need to complete their classes and programs [17]. Financial support also increases
persistence by reducing the burdens and cognitive stress associated with attending college, thus
allowing students to attribute more cognitive load to improving their academic performance and
school integration [25]. Financial support can be provided through financial aids or grants [25].

Situational support includes supportive measures that aim at reducing the inter-role conflict that
NTS experiences. Examples of situational support include flexible class and program scheduling
[16], [18] and counseling services [18].



Gap in literature

Existing studies on NTS mainly focus on NTS deficiencies as compared to traditional students,
and focus on methods to bridge the deficiencies to improve NTS outcomes. We did not find any
study that examined NTES from an asset-based education perspective by leveraging NTES lived
experience to increase engaged student learning.

Methodology

To leverage NTES lived experiences in classroom teaching, our overall approach consists of two
sets of qualitative studies: (1) interview with NTES to identify the attributes of their lived
experiences that are of interest to their peers, and (2) interview with traditional engineering
students to verify that the attributes of NTES lived experience are of interest. The target sample
size is 15 students per study. This work-in-progress paper will present the preliminary results
from the first qualitative study with NTES. This section will describe the recruitment process,
interview process, and preliminary theme identification process.

NTES Characteristics
The NCES’ seven criteria to identify NTS include criteria that some students might not be
comfortable sharing. Therefore, for this study, we define an NTES as one who has any of the
following characteristics:

e Delays enrollment (does not enter postsecondary education in the same calendar year that

they finished high school)
e Attends part-time for at least part of the academic year
o Works full-time (35 hours or more per week) while enrolled part-time or full-time

Recruitment

Students were recruited from all the engineering programs, concentrating on students taking
junior and senior-level courses such that we can capture extended experiences related to their
time in their current major of study. Recruitment was done through a Qualtrics pre-screening
survey in Fall 2023 that:

e Checked that the potential participants were 18 years or older.

e Checked if the potential participants worked full-time (35 hours or more) while enrolled
in college

e Checked if the potential participants were a part-time student (Less than 12 semester
credits or less than 9 quarter credits)

e Checked if there was a gap between graduating high school or completing a GED and
starting their current degree program — if yes, we asked if they worked full-time, worked
part-time, served in the military, or did something else during the gap.

e (ollected potential participant’s major and the level of courses they are currently taking
(to determine junior/senior standing).

e Collected Names and Emails such that they may be contacted after screening.

After collecting the responses from all potential participants, those who fit the NTES criteria and
were willing to provide their time for this study were invited for the interview. Those who are
not NTES from the screening are a potential pool of traditional students, that may be recruited
for the next stage of this project.



Interview Process

Interviews were conducted in a semi-structured manner, where some questions were prepared to
lead the discussions. These questions were shared with the participants before the interview
session so that they come prepared and do not have to spend a lot of time thinking of specific
examples and experiences. The questions guided the NTES by asking about their experiences in
their current program, positive and negative experiences when they bring up their lived
experiences, the difference they notice between them and traditional students, positive and
negative experiences while interacting with other students, how their experiences have helped
shape how they approach their current program of study, how their non-traditional status is
discussed or perceived when working in groups, and if they are comfortable sharing their non-
traditional status.

The interview process was as follows:

e NTES is provided the informed consent form that explains the purpose, risks, and
privacy.

e If the participant is willing and signs the consent form, the interview is started.

e The NTES screening questions were asked again to make sure that the participant still fits
the NTES definition. The interview may be stopped here if the student made a mistake on
the screening survey and is not an NTES.

e The interview is recorded with the consent of the NTES.

e Upon completion of the interview,

o A post-interview information with campus resources and counseling services was
provided as the interview asked about past and negative experiences that may
affect the mental state of the participant.

o A $25 gift card was provided to the NTES.

As of the preparation of this manuscript, ten interviews were conducted. An additional five
interviews had been scheduled for NTES.

Codebook creation: Preliminary theme identification
The recordings from the interviews will be transcribed professionally for coding. An
autogenerated transcript from the interview recording is available and is used for the preliminary
theme identification to create the codebook. A codebook is a compilation of the analysis unit
(themes) pertaining to this research that includes the definition, inclusion and exclusion criteria,
and an example of the excerpt; the codebook can be updated when new analysis units (themes)
are identified during the coding process. As the coding process is subjective, and each coder
could be identifying the same themes but name them differently, the codebook will serve as a
guide for the coders when coding all the interview transcripts to standardize the coding process.
This standardization is intended to minimize the need to review and standardize the code later on
in the coding process. Three out of the ten completed interview autogenerated transcripts were
selected randomly to create the initial codebook. The creation of the initial codebook was
conducted as follow:

¢ Independently, one undergraduate assistant and one faculty member review all three

autogenerated transcripts to identify common themes across the three interviews.




e The themes identified by both researchers are then compared, and through discussion, an
initial list of themes will be identified for the coding process using the professionally
transcribed interview. This step is yet to be completed.

Preliminary Themes

This section provides an overview of the preliminary themes identified from the transcribed
interviews. The major thematic areas pertained to the sharing of NTES status, collaboration with
peers, and additional skillset gained through NTES experiences.

Sharing of their NTES status: The first thematic area corresponds to the willingness and mode in
which a non-traditional student’s NTES status comes up in conversations during collaborations.
Under this theme some of the observations made were that: NTES were initially hesitant to share
their non-traditional status, but in the right environment, they will share the NTES status. This
sharing seems to benefit themselves and other traditional students in team work. NTES
understand that their NTES status might come up in conversation but do not voluntarily share the
information unless the situation requires them to share.

Collaboration with peers: The second thematic area related to collaboration with peers. The
experiences working in industry provides NTES the knowledge to do well in engineering courses
as well as be a resource for peers. In terms of collaboration both formal and informal
collaborations were discussed. The overall take-away here is that NTES through virtue of their
experiences are resources for their peers and can provide input on applicability or real work
experiences and make the course material more relatable to traditional students.

Additional skillset gained: The third thematic area related to the NTES skillset. NTES
predominantly expressed their ability to manage time and communicate better due to their
experiences. Their ability to ask questions with a practical frame of reference helped further class
discussions.

Selected quotes from the interviews are presented here to provide some perspective to the
readers. The following two quotes were for a question asking what an NTES would tell a
traditional student, based on their own experience, as an important thing to learn or remember:
o “I'would probably say, the biggest thing is that you have to like learning because
engineering, you will never stop doing that, even out of school.”
e  “Go out and actually experience. Get some experience doing the thing you want to go to
school for, and then go to school for it.”

The following quote was in response to being asked about positive interactions with other
students when sharing experiences as an NTES:
o  “Usually it's a very interesting topic of conversation for a lot of people actually like to
hear about experiences of people who actually had those experiences.”

Overall, the preliminary themes that evolved from the initial exercise point towards lived
experiences of NTES that stem from work experience and ability/willingness to share their NTES
status and personal experiences with traditional students. There are indications that the lived



experiences may be leveraged to encourage class discussions and in presenting real-world
applications of theoretical concepts learned in engineering classrooms.

Future Work

As this is a work-in-progress, five additional NTES interviews are scheduled as of the time of
writing this manuscript. These five NTES interviews will be completed, and all the interviews
will be professionally transcribed.

Codebook creation and coding of NTES interviews

Based on the identified preliminary themes a codebook will be created. Each theme will have a
unique code, a definition, exemplars, and distractors defined. Each of the interviews will be
coded by two different coders with a goal of an interrater reliability of at least 80%. During the
coding process, if a new theme is identified, the codebook will be revised to include the new
theme and recode if necessary. Once we have completed the coding of 15 interviews, if we
identified additional themes, we will recruit additional subjects at the increment of five until we
get to the saturation point, that is, no additional themes are identified.

Interview with traditional engineering students for verifications

Once we have identified the attributes and themes of NTES lived experience, it is necessary to
examine these attributes and themes from the perspectives of traditional engineering students to
identify themes that are of interest to traditional students and thus increase engagement in
classrooms. A semi-structured interview process and coding similar to the one done with NTES
will be conducted with traditional students.

Finalize attributes and Leveraging NTES lived experience

Using the results from both sets of interviews with NTES and traditional engineering students,
we will finalize the attributes that both sets of students deemed of interest to them. The approach
we plan to leverage NTES lived experience is through the creation of a set of in-class
cooperative learning activities as a proof of concept, then, developing the methodology to create
such activities focusing on NTES lived experience that other instructors could use to develop
cooperative learning activities catered to their subject matter. The attributes identified will serve
as the foundation for the creation of in-class cooperative learning activities. The goal is to
increase students’ engagement with the course content in-class by incorporating NTES lived
experience, as NTES lived experience added another dimension to in-class teaching.

Improve engaged student learning in class:

To assess the change in student engagement during class, we will adapt the existing CLASSE
survey to measure student engagement at the class meeting level. Existing CLASSE survey was
developed for term-long measurement of student engagement, our adapted CLASSE survey will
focus on class meeting level such that we can measure the change in student engagement when
we implement the in-class cooperative learning activities that we developed that leverage NTES
lived experience. For validation of the CLASSE survey we developed, we will use minute paper
with rich text data for validation.
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