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Abstract
Every year thousands of students enter post-secondary institutions with the intention of
successfully completing their programs, graduating and getting a job. Far too often this is not the
case, and in the Ontario college system the graduation rate is currently about 66% (Colleges
Ontario, 2015). But the provincial economy depends on these graduates for meeting the labour
market skills shortages now and in the future (Miner, 2010). Of particular interest for the
economic and skills needs of the future are the engineering technology graduates.
The colleges have been focused on increasing the number of students who graduate and
increasing graduation rates. They have implemented many strategies for student success. But
how do college administrators, especially college deans, know which strategies are working for
their groups of students? The purpose of this pilot study was to begin to determine which student
success strategies may be working for one group of students in particular, the engineering
technology students.
There were three deans of engineering technology programs at Ontario colleges interviewed. The
deans identified many strategies that seemed to be effective at retaining students in their
programs. These strategies ranged from those implemented by their colleges for all students to
those unique strategies implemented by one or two of the deans themselves.
The deans and the findings of the literature review agreed on the value of student success
strategies in the following categories: Classroom Experience (Tinto, 2012; Pascarella &
Terenzini, 2005), Active Learning (Christie, 2013), Mentoring (Christie, 2013), Academic
Advising and Freshman Seminar/orientation (Braxton, 2014; Lim, Tolley, Warren & Tkacik,

2011). However two or three of the deans identified strategies that were school specific and not
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found in the literature review. These strategies were: Faculty Professional Development, Early
Intervention, Industry Connections/mentoring, Pre-enrolment Activities and Course Recovery.
The third and final categories were those unique strategies that were identified by only one of the
deans for their students. These initiatives were: e-textbooks, Academic Plan and a Your Story
Marketing campaign. There were no equivalent strategies identified in the literature for these
strategies.

Overall there is no shortage of activity around success strategies for engineering technology
students in the three colleges. There seems to be success in many of the strategies. The next step
Is to expand the study to all of the 24 Ontario colleges. This may further validate the success
themes identified in this study and may identify many more strategies that are working to
increase student retention and therefore graduation rates. Sharing these strategies amongst all of
the deans could enable them to make informed decisions around which strategies might be best

for their engineering technology students.
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Chapter 1: The Problem Defined
Introduction

Every year thousands of students enter Ontario college programs with the intention (and
hope) of finishing their programs and starting a career related to their studies. Indeed enroliment
at Ontario colleges has been increasing from 168,000 full-time equivalent students in 2003-2004
to over 220,000 in 2015 (Colleges Ontario, 2015). This marks the highest enrollment in the
history of the Ontario college system.

However, historical data shows that over 30% of these students will not complete their
programs. Student graduation rates are a major concern in post-secondary education. In general
the rate of attrition in post-secondary education in Canada is around 30% to 50% (Dietsche,
1989, as reported by Dale & Sharpe, 2001).

But in recent years colleges have been focused on reducing student attrition and
improving student retention and thus increasing the graduation rate. Colleges have implemented
various strategies to improve student retention. Their efforts have shown results. The graduation
rate has been increasing from 60.1% in 2007 to 65.8% in 2014 (Colleges Ontario, 2015).
However there is still more opportunity for improvement and more that can be done to increase
student retention and therefore improve graduation rates across college programs.

Statement of the Problem

Students enroll in many programs and the retention of college students in all programs is
an important issue. The retention of engineering technology students in particular is important
for Ontario colleges and the economy of the province. Engineering Technology students
comprise 8% of total college enrolment (Colleges Ontario, 2015) and these graduates will be

needed in the future as the skills demanded by the workforce increase.
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The graduation rates of Ontario college engineering technology programs hover at or
below the college provincial average of 65.8%. For example the 2014 aggregate graduation rate
for electronics engineering technology programs is 57.8%, and for mechanical engineering
technology programs the rate is 61.8% (P. Van Horne, personal communication, January 11,
2016). However the need for graduates from technology programs is especially important for the
economic prosperity of Ontario as the workforce will require progressively more skilled
employees (Miner, 2010).

The requirements of the labor market are changing. Manufacturing and the knowledge
economy jobs are increasingly requiring education or training beyond high school. In 2014,
Linda Franklin, Colleges Ontario Chief Executive Officer and President stated that “people now
see the purpose of post-secondary education as gaining workforce training and landing a good
job, and that’s the reason (colleges) were created” (Rushowy, 2014). Students come to college to
prepare for a career, and there is a high demand for skilled graduates.

Career preparation is cited as the most important reason for applying to a college program
by 78% of survey respondents (Colleges Ontario, 2015). Therefore the main goal for most
students in choosing their program, regardless of college credential, is to prepare for employment
(Colleges Ontario, 2015). It is expected that 77% of the Canadian workforce will need post-
secondary credentials by 2013 (Miner, 2010). Currently Ontario has about 60% of the labor force
with education beyond high school (Miner, 2010). This implies that a better educated workforce
will be needed for the jobs of the future. Although students are entering the college system in
record numbers, the graduates from these programs are not entering the workforce in sufficient

numbers to meet the expected skills shortages. The Conference Board of Canada reported in
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2013 that the skills mismatch costs the province as much as $24.3 billion a year in Gross
Domestic Product (GDP) and $3.7 billion in provincial tax revenues (2013).

Colleges are especially important in solving the skills shortages of the future because they
provide the education and skills to meet the needs of employers. Since many of these skills are
technical, there will be an increasing demand for engineering technology graduates. In addition
to addressing skills shortages, college graduates are needed to drive innovation, which in turn
stimulates the economy. The Conference Board of Canada has argued that there is a relationship
between the number of science, mathematics, computer science, and engineering graduates and
future prosperity and that Canada is not producing enough graduates in these fields to stimulate
innovation and develop new products (Munro & Haimowitz, 2010).

Colleges have an important role to play in supporting innovation because they graduate
students in technical areas including computer and engineering technology. Many colleges are
now partnering with industry on applied research, and research is a pillar of innovation. Every
graduate from the college system in engineering technology and related fields is needed to
support innovation and build the economy.

However, addressing skills shortages and increasing innovation are not the only reason to
ensure as many engineering technology students as possible graduate. There are financial
implications to both the student and the college if the student does not graduate.

A college graduate will earn more over their lifetime than non-graduates. Recent
estimates show the rate of return to a graduate upon obtaining their first postsecondary degree or
diploma at between 11 and 17 percent per year (Higher Education Council Quality Assurance,

2013).
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The cost to the institution of students who leave is substantial. It costs far less to retain
students for the three years needed to complete their programs than to recruit new students.
Noel-Levitz studies show that recruitment costs at two-year colleges have increased from $74 per
student in 2005 to $263 per student in 2010 (2013). This is a substantial increase and costs are
continuing to rise.

When a student leaves college in Ontario the institution loses both the tuition the student
pays and the government grants that each student brings to the college. The total of tuition and
grant is about $7000 per year per student (R. Helman, personal communication, March 10, 2014).
Thus it is far better to retain a student through three years of college than only one year or less.

In addition to all of the financial and economic reasons to increase graduation rates, there
is also a human factor that should be considered. Colleges are accessible to many people, and
provide an education to a much wider group of the general population than universities. For
many students who attend college the choice is not so much a choice of which college or
university to go to, but a choice between a college and not going at all.

Ontario colleges pride themselves in being access institutions providing a post-secondary
education to many students who would not usually pursue education due to real or perceived
barriers (Deloitte, 2012). People with weak academic backgrounds, physical or emotional
barriers or other challenges will be left behind in the new economy. Many students find the
college programs challenging to successfully complete.

Engineering technology programs in particular can be challenging because of the
mathematics and technical requirements of the program. But there are rewarding careers for
graduates of these programs. There are many reasons to ensure as many engineering technology

students graduate as possible—from the students own personal success in finishing a program
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which leads to a career to meeting the needs for a skilled workforce and even to the financial
wellbeing of the college itself.
Purpose of the Study

Although colleges are increasingly focused on student success and increasing graduation
rates, there does not appear to be any universally proven and adapted retention strategies that
work for all college students. It is even less clear if there are strategies which work for specific
groups of students based on the programs in which they are enrolled. Engineering technology
program students are one such group of students.

The purpose of this qualitative research was to begin to determine which retention
strategies have shown that they might be successful in increasing student retention for
engineering technology programs. The researcher gathered data from the deans of three colleges
on the strategies that have been tried in their colleges to increase student retention.

From this data the researcher hopes to identify student success strategies that the deans,
who have a good understanding of students and of student retention, have found to be successful
for engineering technology students. The next section identifies the two research questions that
are the basis of this study.

Research Questions

Qualitative data was gathered from interviews with the deans of engineering technology
programs at three large colleges in Ontario. Participants were asked three open ended questions
during a one hour interview. The interview questions addressed the following two research
questions:

e What retention strategies have been implemented at your college?

e Which retention strategies are proving successful for engineering technology students?
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The following section describes the study scope and assumptions.
Scope and Assumptions

There are 24 public colleges in Ontario. This is a pilot study and the sample size was
limited to three colleges. These colleges were chosen because of the large number of engineering
technology programs and students enrolled, and because the colleges were within a two hour
drive of Toronto. The dean of each engineering technology school was asked the same three
questions during a one hour interview. There was no other means of data collection.

The researcher sought to determine what student retention strategies seemed to be
effective at increasing student retention in the engineering technology programs and to determine
if these strategies were consistent with those identified in the literature review. Finally it was
assumed that the study’s participants answered the research questions truthfully and candidly.
However there are limitations to this study that are identified below.

Limitations

Limitations of the validity of the study may result from the sample size. The research was
limited to a small selection of participants from the entire Ontario college system. Three deans
were interviewed and all were from large urban colleges located within a two-hour drive of the
researcher’s base. This is convenience sampling (Creswell, 2012) and may not be truly
representative of the population as a whole.

While the deans were chosen because they are senior administrators at their colleges with
good knowledge of both college and school level retention strategies, they may not be aware of
all the student success strategies being delivered, and to identify them in a one hour interview.
The term “pilot” in the title of the study acknowledges the small sample size and the exploratory

nature of the research.
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A pilot study by definition is a research study conducted before a similar large-scale study
(Payne, 2015) to see if the methodology and research questions are feasible on a larger scale. The
research for this project was on a small number of participants (three) but if the study seems to
yield significant results it could be expanded to a similar study for all 24 colleges. Although
sample size was a limitation, time was also a limitation.

It takes time it actually to gauge the success of the retention strategies. Many of the
strategies were implemented within the last couple of years. Since technology programs are two
and three years in length it will take two to three years to determine if students persist and remain
enrolled in their programs and graduate. Some of the strategies may look promising, but
longitudinal and quantitative data may not yet be available.

An additional limitation was researcher bias, as the researcher is a peer of the deans who
were interviewed. There may also be bias from the participants as they are deans from colleges
that could be perceived as competitive to the researcher’s own college, and therefore less inclined
to share all their strategies. The researcher endeavored to mitigate researcher bias by adhering
strictly to the interview questions and a commitment to share the findings with the participants
while retaining anonymity of the participants. The following section provides the definitions of
terms used throughout this study.

Definition of Terms

Engineering Technology Programs: Two and three year college programs that meet the
standards of technology programs as identified on the Ontario Ministry of Training Colleges and
Universities Postsecondary Education Partners’ Gateway.

STEM Programs: These are programs in the areas of science, technology, engineering and

mathematics programs.
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Colleges: In this paper the term “college” or “community college” refers to the Ontario
publically funded post-secondary institutions granting certificate, diplomas, advanced diplomas
and degrees with the focus on applied education. There are 24 colleges of applied arts and
technology in Ontario.

Student Retention: Student retention is the college’s ability to retain a student from admission
until graduation in their program. In the context of this study student retention refers to a student
entering an engineering technology program and graduating from the same engineering
technology program.

Student Persistence: The ability of a student to remain enrolled in the program from one
semester to another.

Graduation rate: In this study the graduation rate is determined to be the percentage of the total
number of students who graduate from a program compared to the total number of students who
started the program. The time period for the calculation is twice the length of the program. This
is consistent with the Colleges Ontario calculation for KPI graduation rates. (Colleges Ontario,
2015).

Key Performance Indicators: Since 1998 the Ontario colleges have been mandated by the
Ontario government to collect and record data in five key areas: graduate satisfaction, student

satisfaction, employer satisfaction, employment rate, and graduation rate.
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Chapter 2: Literature Review

Student retention, and improving graduation rates, have been an increasingly important
issue for colleges. Chapter One provided evidence to indicate that Ontario colleges were
focusing on the issue of student retention but also provided reasons why it is so important that
students are successful in their programs. The efforts of the colleges seem to be working and
over the last seven years the student graduation rate has improved from 60.1% to 65.8%
(Colleges Ontario, 2014) in the Ontario college system.

But the colleges have been trying many different strategies and some may have worked
better than others. Decades of research have resulted in an expansive body of research on factors
which affect student success and engagement and therefore graduation rates, so there are many
strategies to choose from. But identifying and verifying the specific strategies that increase
student retention for any given group of students has proven to be a difficult challenge.

The purpose of the literature review is to identify the student success strategies that many
years of research have shown to be successful. These strategies are grouped into categories and
these categories will be used to determine which strategies seem to be most effective at
increasing student retention for engineering technology students at three colleges in Ontario. The
literature review starts with a brief history of two of the most widely recognized and cited
researchers in the field of student retention: Alexander Astin and Vincent Tinto.

History of the Research

The fundamental research of Astin and Tinto is the foundation on which North American

student success strategies have been developed for post-secondary students. A review of Astin’s

and Tinto’s work and it’s influences on determining student success strategies is followed by a
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more detailed explanation of eight categories of current student success strategies with examples
from engineering and areas related to the engineering technology programs in this study.

Astin (1984) identified that merely attending college is an experience that affects students
in many ways, and whether a student persists in their program and goes on to graduate is
influenced by several factors including their own personal attributes when they enter college.

Astin’s “Input-Environment-Outcome model” was based on the concept that student
success depended on who the student was before they entered college, and how the college
experience affected, or changed them while at college (1984). Whether a student graduated or
not was viewed as a function of three elements: inputs (the student themselves just as they enter
college), environment (institutional and external influences while at college) and outcomes (skills
and attributes of the graduate) (Pascarella & Terenzini, 2005). Astin (1984) theorized that the
greater the student’s involvement in college, the greater will be the amount of student learning
and personal development. This concept of involvement, and Astin’s I-E-O model provided the
basis from an extraordinary amount of research over the years (Pascarella & Terenzini, 2005).

Astin’s model was helpful to identify the variables that influence student persistence but
did not go on develop the interactions between the factors. Tinto published a student integration
model in 1975 that became the seminal example of an “interactive model of student departure”
(Tinto, 1975, 1998). Under Tinto’s model a student’s family background, skills and abilities and
prior schooling interacted with one another to effect a student’s commitment to obtain a degree
and to remain at one institution. The commitment to both goals depends on the academic and
social experiences of the student inside and outside of the college. If the experiences are positive
the student will become more integrated into the institution and persist in their studies and

graduate.
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Tinto (1997) went on to refine this theory and noted that “academic and social
involvement, it seems, matter somewhat differently in different educational settings. The clearest
differences seem to arise between two and four-year institutions” (p. 167). He proposed that
student social and academic integration is more important at four-year institutions than two-year
institutions. In the American system most community colleges are commuter, rather than
residential institutions. The majority of a student’s community college experience is in the
classroom, since most students are on campus specifically to attend classes and come shortly
before and leave soon after the class (Seidman, 2012). This is similar to the environment at
Ontario community colleges where the programs are two to three-years in length. There tends to
be less social integration into the campus activities for college students in general. Therefor a
student’s academic involvement is more important than their social involvement.

This relationship between social and academic integration is an important differential for
community colleges which generally offer two and three-year programs. Although a lot of
attention has been given to improving retention at all post-secondary institutions, there has been
relatively little research on retaining students at community colleges (Seidman, 2012).

Community college students are a different group of students than baccalaureate degree
students. Tinto identified different student groups as needing different interventions and policies
(Tinto, 1997). Thus engineering technology students, if identified as a particular group of
students, might need many of the supports that all students require, but also specific supports that
meet their unique program needs.

Post-secondary institutions realized, as Tinto identified in 1999, that they must offer a
broad array of supports that are easily accessible to students. The recommended supports can

range from those in the academic area, to personal supports and social services. But over the
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years it has become apparent that student success is a complicated goal. The “vast array of
recommendations to improve persistence rates can be overwhelming and confusing for
educational leaders” (Braxton, Doyle, Hartley, Hirschy, Jones, & McLendon, p. 35). This vast
array of strategies can be grouped into a few categories. The following sections will identify the
categories of strategies which have been shown in the literature to positively influence student
success. Each strategy has been linked to practices in research in the Science, Technology,
Engineering and Mathematics (STEM) areas and where possible linked to practices in two year
community colleges and Canadian community colleges. These areas most closely align with
engineering technology programs which are the focus of this study.
Categories of Student Retention Strategies

The strategies fall within eight categories: The Classroom Experience, Active Learning,
Mentoring, Advising, Research, Freshman Seminar and Orientation, Learning Communities and
Supplemental Instruction. The following sections highlight the research in each category, and
why strategies in this category are important for student success.

The Classroom Experience

Tinto described the classroom as “the building block upon which student retention is
built” (Tinto, 2012, from Seidman p. 124). He believed that the classroom and the student’s
experience in the classroom were the focus of student retention. This is especially true for
institutions such as Ontario community colleges, where most students are commuters. For these
students the classroom may be the only place where students engage with faculty and with each
other in the learning process (Tinto, in Seidman, 2012). Commuter students spend very little

time on campus, and the time they do spend is in the classroom attending classes (Braxton et al.
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2014). Within the sciences, mathematics and engineering fields, the studies of persistence
support the importance of the classroom environment (Pascarella & Terenzini, 2005).

Although the climate within the classroom is known to be very important for student
success, it has not been acknowledged in practice as such. In general, the climate of STEM
disciplines is noted for being chilly and unwelcoming (Christie, 2013; Arizona State University,
2007). There is an infamous speech delivered by many faculty to freshman students which asks
them to look to their left, look to their right, and one of these students would not be returning
next semester. Faculty have long been proud of their program’s reputation to weed out students
who they deemed not academically capable of completing the program.

Arizona State University found that many students who left their STEM major were more
satisfied with the student and classroom cultures in their new majors (2007). But research has
shown that the students who left, or switched out of Science, Mathematics and Engineering
(SME) programs had many of the same characteristics of the non-switchers (Ohland, Sheppard,
Lichtenstein, Eris, Chachra, & Layton, 2008; Seymour, 1992; Zhang, Anderson, Ohland &
Thorndyke, 2004). Students who left engineering were academically similar to those who
persisted.

Developing a good atmosphere in the classroom is often related to the skills faculty have
as teachers. Several quantitative studies exist linking student performance and positive faculty
connections (Pascarella & Terenzini, 2005). However, most college faculty do not have formal
training as teachers. They are hired because of the combination of education and industry
experience that they bring to the programs. These faculty must learn how to teach.

Since faculty provide the classroom experience, faculty development must be a key

aspect of retention strategies (Tinto, 2012; Kuh, Kinzie, Schuh & Whitt, 2005). Most colleges



PILOT STUDY OF STUDENT SUCCESS STRATEGIES 23

today have centers for teaching and learning to provide professional development resources and
training for faculty to become better teachers (Tinto, 2012; Kuh et al., 2005). Since the first year
of college sets the foundation for success, it is important that students have the best experience
possible in their first year classes. The best experience for the student is generated by the best
faculty.

The University of Maryland’s School of Engineering encouraged their best faculty to
teach the critical first and second years of engineering and observed the retention rate from first
to second year increase by 10% (American Society of Engineering Educators, 2012).
Engineering faculty attending the National Effective Teaching Institute (NETI) course and
implementing some of their ideas experienced an increase in student satisfaction by 67% (Felder
& Brent, 2005). The data suggests that student feedback on teacher performance and follow-up
teacher training can improve students’ perception of the effectiveness of their faculty (Pascarella
& Terenzini, 2005). Enhancing the skills and knowledge of the faculty is paramount for student
success. Faculty must learn new or different ways of delivering course material that increases
student engagement.

Many of the new teaching strategies that faculty are learning involve increasing the
participation of students in their own learning—active learning. Tinto encouraged educators to
move away from passive lecture based class delivery to pedagogies of engagement where the
students were actively engaged with each other in the classroom (2004).

Active learning

Collaborative and cooperative learning and project or problem based learning are all
examples of active learning. Meaningful interactions between faculty and their students are

essential for high-quality positive learning experiences (Christie, 2013: Kuh et al., 2005).



PILOT STUDY OF STUDENT SUCCESS STRATEGIES 24

Students learn best when they are actively involved in the learning process. Active learning
techniques have been positively correlated to persistence, retention and overall student
satisfaction in engineering education (Arizona State University, 2007; Christie, 2013; Smith,
Sheppard, Johnson & Johnson, 2005).

Students who participated in active learning self-report a positive influence in
understanding science, technology, arts and humanities subjects (Pascarella & Terenzini, 2005).
Engineering students who participated in a collaborative design course self-reported greater gains
in the professional competencies of group, problem-solving and design skills than the control
group (Cabrera, Colbeck & Terenzini, 1998). The benefits of active learning far outweigh the
difficulties that may arise in implementing it for technical subjects involving quantitative
problem solving such as mechanical engineering (Felder & Brent, 2005). In addition to
providing an engaging classroom where students are actively involved with their own learning,
faculty’s influence can extend beyond the classroom. They can be mentors to their students too
(Terenzini & Pascarella, 2005).

Mentoring

Faculty mentoring of individual students is an example of a personal and professional
relationship between a student and a faculty that encourages the student to persist. A mentor,
whether a faculty or staff member, can be particularly effective for minority students (Upcraft,
Gardner, & Barefoot, 2005). There are many examples in engineering of this relationship which
is similar to that of a trusted coach and their athlete (Christie, 2013; Kuh et al., 2005). The
Arizona State University Report (2007) on STEM persistence recommended each freshman be

assigned a faculty mentor to help them feel connected to their program.
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Students can also act as mentors to their fellow students. Incoming students may feel
more welcomed and supported if they are mentored by a senior student (Kuh et al., 2005).
Researchers in Quebec determined that a mentoring program between university and college
students helped the college students persevere in their Mathematics, Science and Technology
(MST) programs (Larose, Cyrenne, Garceau, Harvey, Guay, Godin, Tarabulsy & Dechenes,
2011). While mentoring is good for students during their program, students should be able to
receive good advice on what program is best suited to them before they start the program.

Advising

Advising is important to the success of students especially if they are not sure they have
chosen the right program (Tinto, 2012). Choosing the wrong program can decrease motivation,
increase the likelihood of leaving the program, and dragging out the time it takes to complete a
program (Tinto, 2012). Once the students have chosen a program and no longer need career
advising, they need to know about course requirements, scheduling and other matters related to
academics. Academic advising during the first year of college in particular is an important aspect
of a students’ first year experience and a strong influence on students’ decision to persist (Kuh et
al., 2005; Pascarella & Terenzini, 2005; Sutton & Sankar, 2011).

Several engineering schools have implemented academic advising initiatives.
Washington University’s engineering school assigns each freshman a first-year adviser and a
four-year advisor for the duration of their program. The four-year advisor knows more about the
services available college wide and builds a long term connection between the engineering
department and the student while the first-year advisor understand the issues of transitioning to a
first-year program (American Society of Engineering Educators, 2012). Non-traditional students

particularly benefit from advising.
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A mandatory academic advising process in a mechanical engineering program positively
impacted student retention and graduation rates in first-generation and minority students.
Technology is also making it easier for students to access advisors. Along with regularly
scheduled sessions with their faculty, the students used an on-line advising tool which enabled
them to book mandatory face to face meetings with their assigned faculty advisor (Crown,
Fuentes, Tarawneh, Freeman & Mahdi, 2009).

Some institutions, recognizing the close relationship between academic advising and
career advising/counseling have combined both services in a single area (Tinto, 2012). The
effect of poor advising or a mis-understanding of the purpose of the advising can have
detrimental effects on the students (Sutton & Sankar, 2011). There needs to be a close alliance of
the work placement or CO-OP counsellors and the academic advisors where the information is
exchanged about job opportunities in engineering or engineering technology (Sutton & Sankar,
2011). A study conducted in Newfoundland found that engineering technology students who
were uncertain about their employment possibilities withdrew more than those who were certain.
This student group did not have faculty advisors (Kirby & Sharpe, 2001). Applied research
projects connected to industry are another means of introducing students to careers in their fields.

Research

In addition to student advising, engagement of students in research projects can be
beneficial for student success. Recently Canada’s community colleges and polytechnics have
engaged in Applied Research. Applied Research (AR) is different than academic research
because it is directly related to practical projects with industry, community, or government
partners (Colleges and Institutes Canada, 2015). Studies have shown that students who engage in

research during their first two years of college are more likely to persist in STEM majors
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(Christie, 2013; Pascarella & Terenzini, 2005; Graham, Frederick, Byars-Winston, Hunter &
Handelsman, 2013). But the first year of a student’s experience at college or university is the
starting point for the rest of the journey and is extremely important for their success.

Freshman seminar and Orientation

Institutions that implement initiatives such as the freshman seminar that are
complementary to academic programs find that students do better academically (Kuh, Cruce,
Shoup, Kinzie & Gonyea, 2007; Bailey & Alfonso, 2005; Pascarella & Terenzini, 2005). The
first semester freshman seminar is commonly known in university as Intro to College 101. In
college curriculums the outcomes of this type of course are linked to an understanding of careers
in the field, ethics and student success. Pascarella and Terenzini (2005) identified the freshman
seminar as benefiting all types of students.

While the freshman seminar provides information and supports students throughout the
entire first semester, the student orientation is important when the students first arrive on campus.
Braxton stated “Provide an orientation program for first-year students at the start of each
academic term” (2014, p. 67). A study on the freshman experience for engineering students
found that the students had a better understanding of the rigour of the program, and the
engineering profession (Lim, Tolley, Warren & Tkacik, 2011) after they had a good orientation
experience. But once the students have started their program it is important that they have the
academic and social supports provided by a community. Programs delivered in a cohort model
provide this community support, and students learn together.

Learning Communities

Learning communities are designed to provide students with the opportunity to engage

with each other and with the institution, and ultimately to persist and succeed in their programs.
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The research on the value of a learning community on student persistence is mixed with more
research on four-year universities than two-year colleges (Pascarella & Terenzini, 2005). Itis
difficult to implement residential learning communities at colleges, since a high proportion of
students are commuters.

The classroom is the only regular venue that most commuting and part-time students have
for interacting with other students and with faculty. Therefore, the classroom must serve as a
learning community for these students (Kuh et al., 2005; Bailey & Alfonso, 2005). Faculty are
pivotal to ensuring students know what is going on in the institution and feel part of it and this
information is conveyed during classroom time. But if a student is struggling to understand the
content of a course, a learning community in the form of a study group, or supplemental
instruction group, may provide what they need for success in the course.

Supplemental Instruction

Supplemental instruction (SI) has been implemented in traditionally difficult courses to
improve student retention. Sl is not designed to be remedial since it targets high risk courses
rather than high risk students. SI is offered out of class and facilitated by students’ peers. The
leaders of the peer-facilitated session are students who have successfully completed the course
and who are trained to provide instruction and support to the students attending the sessions.

A large study in the US on courses including physics which implemented SI found fewer
low grades and withdrawal than on courses in the non—SI group (Pascarella & Terenzini, 2005).
The study was done on traditional four-year university programs where one can find student
facilitators. However Sl has been successfully implemented in a two-year college for physics
courses with a slight modification. Instead of fellow students teaching their peers, faculty were

recruited based on student recommendations. Faculty actively promoted the sessions to students
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in their classes (Hadsell, Burell-Woo & Enriquez, 2014). El Camino College, California,
implemented Sl for a Pre-Algebra course and saw 77.4% of the students who attended the class
succeed, while only 59.5% of those who did not attend succeeded in the course over the same
period (2002-2009) (American Society of Engineering Educators, 2012).

The University of Southern California also implemented Sl with senior students sitting in
on math course lectures and then offering weekly discussion sessions (American Society of
Engineering Educators, 2012). Thus Sl is one of many student success strategies. The following
paragraphs summarize the key elements of these strategies from the literature review.

Summary

Decades of research has resulted in an expansive body of research on factors which affect
student success and engagement. It is widely accepted that learning takes place in the classroom
and beyond. However, what happens in the classroom, and the relationship between faculty and
student, are still the most important aspects to student success (Tinto, 2012). Faculty have the
opportunity to engage with students in so many ways, including research, advising and
mentoring. Beyond the classroom the entire freshman year experience, including student
orientation when they arrive, may have a positive effect on student retention (Upcraft, Gardner &
Barefoot, 2005). Peer mentoring, supplemental instruction, and career advising are strategies
which some institutions have found increase student retention (Tinto, 2012; Upcraft et al., 2005).

Most of the research has been carried out at four-year universities, primarily in the United
States (Bailey & Alfonso, 2005). Community colleges are underrepresented in the literature;
there was no research found specific to student success strategies for engineering technology
students in Ontario community colleges. Although research on engineering degree students and

STEM students may apply to two-year or three-year engineering technology students, there might
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be enough differences in the students and the programs to warrant specific research. This pilot
research may be able to identify if there are differences in success strategies used by the colleges
and identified in the literature. But at the present time there are many strategies that have been
identified and implemented for the general population of post-secondary students.

Conclusion

There does not seem to be any magic formula or single strategy that when implemented at
an institution will guarantee to improve student retention. Braxton, Doyle, Hartley, Hirschy,
Jones and McLendon stated that “Although there is wide agreement on the consequences of
attrition for students and institutions, the vast array of recommendations to improve persistence
rates can be overwhelming and confusing for educational leaders” (2013, p. 35).

The Engineering and Mathematics, Science and Technology programs have often adapted
promising strategies from general programs to work with their unique group of students. In
general, engineering students are similar to other students in terms of engagement including
student-faculty interaction, institutional engagement and classroom engagement (Ohland et al.,
2008). It could be assumed that some of the general student success categories identified in the
literature review should work for engineering technology students enrolled in community
colleges in Ontario. But because there is very little literature on community college students
(Bailey & Alfonso, 2005) more research is needed to determine if the connection is valid. The
purpose of research is to add to the existing body of knowledge on a topic (Creswell, 2012) and
reduce the gaps.

There are gaps in the research on student success and retention strategies for students at
Canadian colleges, and no research was found for engineering technology students in particular.

As the enrollment in colleges continues to increase there is the need and opportunity for research
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in this field. Evidence based research may benefit future engineering technology students and

save colleges time and money from trying strategies that may not work.

31
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Chapter 3: Methodology
Research Problem Restated

Students on college campuses today are enrolled in many programs in different fields of
study. Student retention, which is connected to graduation rates for the program, is an issue
across the institution. There are many strategies implemented by both the academic schools and
other departments in the college that may increase student retention, but there is no consensus in
the literature on any strategy which has proven to be universally effective. Student success
strategies were identified in the literature review and fall into eight broad categories: the
Classroom Experience, Active Learning, Mentoring, Advising, Research, Freshman Seminar and
Orientation, Learning Communities and Supplemental Instruction.

The strategies that work for some groups of students, such as design or business students,
may not work for engineering technology students. As identified in the literature review,
different student groups need different interventions (Tinto, 2012). In the current climate of
fiscal restraint it is not possible to investigate all of the strategies and determine which ones work
best for any particular group of students. The purpose of this research was to begin to identify
student retention strategies which seem to be successful for students enrolled in engineering
technology programs at Ontario colleges.

Research Methodology

The literature review in Chapter 2 showed limited research on retention strategies in
Canadian community colleges, and no research was found on retention strategies for engineering
technology students in Ontario. Educational research is undertaken to contribute to existing
information on a subject and to improve institutional practices (Creswell, 2012). This research

will contribute to the body of knowledge on successful retention strategies for all students, but in
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particular the engineering technology students enrolled in Ontario colleges. Creswell stated
“educators can learn about new practices that have been tried in other settings or situations”
(2012, p. 4). Successful strategies identified in this research could be implemented in
engineering technology programs across the Ontario college system. The research in this
qualitative study is exploratory in nature and designed to broadly determine the strategies that are
showing promise as effective in increasing student retention for engineering technology students.
Research Design

Qualitative research explores a problem in general terms so that the participants’ views
and experiences are gathered (Creswell, 2012). The research questions were general in nature to
enable the deans to identify as many retention strategies as possible implemented by their college
or by their own academic school, and to identify which ones seem to be effective for their
students.

The participants were deans from three Ontario colleges who manage engineering
technology programs. Participants were asked three open-ended questions during a one-hour
interview (Appendix A — Survey Instrument). The interview questions addressed two research
questions:

1. What retention strategies have been implemented at your college?

2. Which retention strategies are proving successful for engineering technology students?
The following three interview questions were asked, with a brief explanation for each one and the
related research question:

Interview Question 1: What retention strategies have been tried in the academic school

for students in engineering technology programs?
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This question gave the dean the opportunity to identify any retention strategy he or she
has tried for students in their school. These could be strategies that were either successful or not.
It is helpful to identify strategies that were not successful as well as those that are so that future
administrators can focus their efforts on the best strategies, rather than repeating activities that
did not work. This question links to Research Question 2 above.

Interview Question 2: Which strategies have shown potential, or have proven effective,
in increasing student persistence?

The first interview question focused on determining any strategies tried by the dean in the
academic school. This follow-up question was focused more on the successful strategies and the
reasons that they may be effective. This information answered Research Question 2.

Interview Question 3: Which strategies at the College level seem to be effective in
increasing student persistence?

Every college implements student success strategies that affect all students from every
program in the college. These strategies are offered by various non-academic departments
including Student Services, Admissions, Career Placement, International Office and others. The
purpose of this question is for the dean to identify any College strategies that may be helpful for
engineering technology students. This question answers Research Question 1.

The interview questions are meant to encourage an open conversation about student
success strategies in general, and student success strategies for engineering technology students
in particular. The open ended nature of the questions eliminated the need to ask any probing
questions to gather additional information or to clarify answers. The responses to the questions
will be examined in Chapter 4: Data Analysis. The data collection process is described in more

detail in the following section.
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Data Collection

Engineering technology programs at large Ontario colleges are grouped together in an
academic school within the college. An academic dean oversees the administration of each
school. The researcher identified and contacted the deans of engineering technology schools at
colleges in southwestern Ontario with the goal to have three participants. The researcher knows
the deans from attendance at the Heads of Technology (HOT) meetings organized by Colleges
Ontario. These meetings are held three times a year and have representatives from all colleges
with technology and engineering technology programs.

The three deans are a sample of the overall population of Ontario college deans. These
particular deans were chosen because their colleges were close to the researcher’s base, they
manage large academic schools with many engineering technology programs, and they were
willing to be participants. Because of these attributes the sampling method falls under the
convenience category of sampling techniques (Creswell, 2012). Three deans interviewed from a
total number of 24 colleges cannot be a truly representative sample of the total college system.

However, their answers to the research study form a good basis for this pilot study. The
pilot study could be expanded to include deans from all 24 Ontario colleges should the findings
from this study warrant further research.

Once the deans have confirmed their interest in participating all of the appropriate ethics
review approvals were followed as identified in the Ethics Review section below. Upon
completion of the approval processes an interview time of approximately one hour was scheduled
with each dean. The interview was conducted in person at each of the dean’s colleges. The three
colleges were within a 150 km radius of the city of Toronto. Each dean was asked three open-

ended questions listed in Appendix A.
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Interviews were recorded on a Sony digital recorder. The data was transcribed by the
researcher within 10 working days of the interview. The digital recordings were deleted after
transcription. The interview data was stored on a password protected computer in the
researcher’s home. The data will be kept until the final capstone project has been graded and the
degree obtained ( MA — Education). Following this all electronic and hard copy files will be
deleted.

Data analysis

The process identified by Cresswell (2012) was used to analyze and interpret qualitative
data. There were three participants interviewed and the data was analyzed and coded manually.
Coding is the process of identifying key words or short phrases in the text that capture or
summarize the essence of what the participant is saying. The researcher first read through the
interview transcripts to obtain a general feel for the ideas expressed by the participant. This
exploratory reading is the first step in data analysis (Creswell, 2012). During following readings
key phrases and words, or codes, were identified in each transcript. These codes were grouped
together to form themes related to the two research questions.

Because the deans are knowledgeable about student success and retention strategies, the
themes which emerged were consistent with terminology widely used in the college system and
in the field of student retention. For example, the following phrases were identified in the
transcripts: “student success advising”, “academic advisement”, “personal plans” and “student
advising system”. These phrases, or codes, were developed into a theme on academic advising.
This theme identified one type of retention strategy which was proving successful for engineering
technology students and answered both of the research questions. This process was repeated to

identify all retention strategies in the transcripts.
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The strategies were then analyzed to determine which one of the eight student success
categories identified in the literature that they fell under, or if they were unique and outside of
these categories. The categories are listed in the literature review: Classroom Experience, Active
Learning, Mentoring, Advising, Research, Freshman Seminar and Orientation, Learning
Communities, and Supplemental Instruction. Because this research involved human participants
the ethics review process of Central Michigan University was followed and the participants were
given the option to consent or withdraw at any time.

The study protected the anonymity of the participants and their colleges. The colleges
were identified as College C, College F and College M. The data will be stored in a secure
location in the researcher’s college. A hard copy of the findings will be shared with the
participating deans but the study findings will not be widely disseminated as per the CMU
protocol for the Research Review Application (RRA) process.

Ethics Review Process — RRA and REB

Before any data was collected the researcher followed the Central Michigan University
ethics policy and received written approval to do so from Central Michigan University (CMU).
The Research Review Application (RRA) was submitted to CMU and approved (Appendix B —
CMU RRA) before any other research approvals were obtained, in accordance with CMU policy
and after discussion with the capstone advisor. Because this research was carried out at three
separate independent colleges the researcher obtained approval from each college’s Research
Ethics Board (REB) to conduct the research. The approval letters were submitted to CMU and
copies are attached in Appendix C — College C, F, and M REB.

Written permission was obtained from the Vice President Academic of each institution to

access and interview each participant before the interview was conducted and before data was
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collected (Appendix D — College C, F, and M VPA Approval). At the beginning of the interview
each dean was given a consent form based on the CMU template (CMU, 2015) attached in
Appendix E- Letter of Informed Consent and the interview protocol was reviewed. The
participants were informed that their participation was voluntary, data would be anonymous,
there was no compensation and they had the right to withdraw at any time, including after the
data collection. The deans were not identified in the study, and the colleges also remained
anonymous. Their signature was obtained on the consent form before the interview started. All

appropriate documentation was completed and submitted to CMU.
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Chapter 4: Data Analysis & Results

Student graduation rates are a concern in post-secondary education and in recent years
Ontario community colleges have focused on increasing their institutional graduation rates to
address this concern. This institutional focus on graduation rates has resulted in an increasing
emphasis on student retention and success at the program level in each of the academic schools
within the college. However, student success is a complicated goal and there is no shortage of
strategies which could be implemented to increase student retention. In fact, there has been an
overwhelming amount of research in the area of student retention and it is very difficult to
identify specific strategies that will increase retention (Braxton, Doyle et al., 2014). Added to the
plethora of strategies is the fact that most of the research has focused on the success of
baccalaureate degree students (Bailey & Alfonso, 2005; Ohland et al., 2008; Seidman, 2012).
Very little research could be found on retention strategies in Ontario, or even Canadian,
community colleges.

This lack of research makes is difficult to know which strategies have the most chance of
success before implementing them in an Ontario college. While some strategies work for all
students, there may be strategies that work better than others for specific groups of students —
such as business students or arts students or engineering technology students.

The purpose of this qualitative study was to research student retention strategies which
seem to be showing positive results for the retention of engineering technology students at
Ontario colleges. The sample group for this pilot study was limited to three Ontario colleges
within a two-hour drive of the Greater Toronto Area (GTA). Each of the colleges has several
engineering technology programs that are clustered together and administered in an academic

school. These schools are under the direction of a dean. The deans were chosen for the interview
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because they have overall knowledge of the student retention strategies being implemented both
within the school of engineering technology and by the entire college for all of the students.

The data was analyzed to determine repeating words or expressions of ideas. The
repeated uses of key words or phrases lead to the development of themes. These themes or
categories were used to identify the student retention strategies used by the colleges and are
discussed in detail below.

Results of the Study

The following two sections summarize the student success themes that were identified
from the data collected through the interview process with the three deans. Each section answers
one research question and includes the interview questions pertaining to the research question.
The themes, or categories, which identified the retention strategies related to the interview
question are included in the analysis of each of the interview questions. The three colleges are
identified as College F, College M and College C.

Research Question #1 — Which retention strategies have been implemented at your college?

The goal of this question was to identify retention strategies that were implemented at the
College level for all of the students. This research question was connected to one interview
question: Interview Question 3: Which strategies at the College level seem to be effective in
increasing student persistence?

The responses from the deans to this interview question identified several themes linking
to college-wide retention strategies at each of their institutions. They responded from the
perspective of identifying only the strategies that seemed to be working for their engineering

technology students. The themes that were identified following an analysis of the data were:
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New Student Orientation, Student Advisors, Fall Engagement Week, Math Support, and
Curriculum Quality Assurance. Each of these themes is described in more detail below.

New Student Orientation

Two of the deans identified college orientation as being a student success strategy that
worked for their students. The orientations varied in length from a week-long orientation at
College F to a four-week “Program Launch” at College M.

The week-long FROSH type of orientation at College F offered many opportunities for
the students from across the college to get together socially, and also provided information to the
students on support services available to them. All program faculty are encouraged to release
their students for various events during that week.

College M offered an extended program launch in concert with the College orientation
that occurs over a four-week period while the students are attending classes. The dean at College
M said “part of orientation theory is that a good orientation gives the students all the information
on student services and where all the services are so they (students) know the services are there.
There will be better student retention”. The orientations are closely linked to the school
programs and provide information on careers as well as program information and information on
student services and College facilities.

College F also offered a day-long early orientation during the summer for all admitted
students and their parents. The engineering technology programs participate and offer activities
customized to their programs, including lab and facilities tours. In addition to the New Student
Orientation activities the colleges provided support to the students during their program in the

form of a student advisor.
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Student Advisors

All three colleges have implemented a model of the student success advisor. The advisors
provide one on one support for students seeking advice or reach out to those who may be at risk
of failing. The advisors work from offices near the faculty or school administration, providing
front line support to the students. They work closely with the program coordinators, faculty and
the Chair or Associate Dean.

In College F the student advisor reports to the Dean of the Engineering Technology
Faculty, but attends monthly meetings where all advisors get together to share best practices and
professional development. These meetings are organized by an academic dean outside the
engineering faculty. It was a common practice amongst the colleges for the advisors from all the
different schools in the college to meet regularly as a group to ensure they were providing
consistent services to all students. Besides the student advisors there was also a change in the fall
semester schedule to give students a one week break similar to the winter or spring break.

Fall Engagement Week

Two of the three colleges have implemented a fall engagement or reading week. The
program delivery at these colleges is divided into a 7-1-7 model. In this model the students have
seven weeks of classes, take a one-week break, and return for another seven weeks before the
Holiday season break between December 24 and January 1. This one-week fall break is
relatively new, having been implemented at one college as recently as fall 2014.

The purpose of this week is to give those students who need it a mental health break and a
chance to catch-up on courses. During the engagement week, the faculty provide make-up tests,
labs or re-assessments for students who need them. There are also social events organized by the

student services area and the student union to encourage students to de-stress and have fun.
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When they are ready to work on the courses they may be struggling with, including math, the
colleges have resources ready to help them.

Math Support

Math preparedness of students is concern at all three colleges. The dean of the
engineering technology programs at College F said “We have a math committee in the college
and they know, from having discussions with me, that math is a huge problem for us”. This dean
is an advisor to the College Math Committee, advising on tools which could encourage
technology students to spend more time learning math skills, including gamification software.

Mathematics is the foundation course for the engineering technology programs and also
for many programs in the college. Because so many students need math assistance each college
has a central resource area for mathematics support. This resource is known by various terms
including the Learning Centre or Math Learning Centre.

In addition to a central Math Learning Centre, two colleges also offer strategies to further
assist their students with math. College M hires a senior, third year student who has done well in
the program. This senior student joins a first year math class in the same program. The senior
student then schedules a tutorial session and invites all of the students to attend. College F runs
its own Math Drop-In Centre. The math and engineering technology faculty voluntarily staff the
center and assist students with engineering related math questions. Mathematics is but one aspect
of the entire program curriculum, albeit a critical one.

Curriculum Quality Assurance

Good curriculum was identified by all of the deans as being important for the success of
the students. Program curriculum within the college system is governed by a Ministry mandated

quality framework called the Ontario Qualifications Framework (OQF). The OQF assists



PILOT STUDY OF STUDENT SUCCESS STRATEGIES 44

colleges in developing their quality assurance systems, which are required under the Ontario
Colleges of Applied Arts and Technology Act 2002 (Government of Ontario, 2002). Under the
Act all colleges must have mechanisms in place to ensure program consistency and quality. One
of these mechanisms is the program review process. Two of the deans mentioned that they use
the recommendations which arise from the program reviews to implement changes to the
curriculum.

The program review generates detailed retention and attrition data at the program level, as
well as identifying curriculum issues that need corrective action. The faculty provide most of
information for the program reviews and one of the deans sees the review process as being an
important means of informing faculty of issues in the programs. Faculty, especially the Program
Coordinators, have an active role in student advising and need to have a good knowledge of the
curriculum and which courses are the most problematic for students. The information that arises
during the program review provides the faculty with the data they need to understand how the
students are doing in their programs.

Access to program data is therefore not only a program quality assurance mechanism but
a student retention strategy. College C has Program Dashboards that have all the retention and
attrition data and course metrics for each program. These are available for faculty to review their
programs. College M has a new database tool which provides program retention data for
programs over several years.

All of the preceding strategies were linked to college-wide student retention strategies at
each college. The second research question sought to determine what strategies the deans had
implemented in their own schools, and would be unique to that school and it’s engineering

technology students. These strategies were identified by the themes which arose during the
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analysis of the answers provided by the deans to the interview questions. These themes are
summarized in the discussion following the two interview questions.

Research Question #2: Which student retention strategies are proving successful for engineering
technology students?

This purpose of this question was to determine successful strategies the deans had
implemented in their schools. This research question was linked to both Interview Questions #1
and #2:

1. What retention strategies have been tried in the academic school for students in
engineering technology programs?

2. Which strategies have shown potential, or have proven effective, in increasing student
persistence?

Again the themes of student success strategies identified by the deans were the ones that
they thought were working to increase student retention in their schools. They did not identify
anything that they had tried and which failed to have a positive influence on student retention.
Their responses identified five themes of successful student success strategies. Each of these five
strategies was offered by at least two, and sometimes three, of the deans. These themes are:
Early Intervention, Course Recovery, Faculty Professional Development, Industry Connections
and Pre-enrolment Activities. Each of these five strategies will be discussed in the following
sections.

Early Intervention

College M and College C described an Early Intervention strategy as important for the
success of the students. Early intervention is the process of doing assessments within the first

few weeks at the start of the semester to determine how the students are doing in a course. Both
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of these colleges have a mechanism in place to identify students who are not doing well or
missing the assessments completely and then to refer them to the student advisor for follow-up.
Even with the theme of early intervention identified as a success strategy, there are students who
will not be able to pass a course and will need to make up or recover from missed or failed
courses.

Course Recovery

Course recovery opportunities for students were identified by two colleges. These
recovery mechanisms are program courses offered outside of the regular delivery schedule to
allow students to repeat a course that they have failed or missed. These courses may be offered
through the continuing education department and/or scheduled during the summer semester. In
some instances the courses are offered in a compressed format in the May/June time period when
full-time faculty are available to teach them. College C identified this as an excellent strategy for
International students in the third and final year of their program. If they are missing a course
they can take it in May-June and still graduate in the spring convocation. However, faculty also
need to take courses or professional development seminars to understand the importance of
student retention and the huge factor they themselves play in student success.

Faculty Professional Development

The theme of faculty arose from all three colleges. The faculty were acknowledged as
playing an essential role in the success of the students. As one dean mentioned, faculty are “the
front line”. It is very important that the faculty realize their roles and responsibility for student
retention and success. Each college provides various professional development opportunities for
the faculty to learn about student retention. Engineering technology faculty in particular are

encouraged to understand that eliminating poor performers is no longer the environment the
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school wants to encourage. The classroom has changed from one of weeding out the poor
performers to one of keeping students and meeting the learners wherever they are in the
continuum of learning. Professional development strategies for faculty vary from workshops on
teaching strategies and retention, to faculty retreats focused on retention to one-on-one
discussions with faculty on assessment strategies.

College C has identified Flexible Program Delivery in their Academic Plan as a strategy
to support students. Faculty are encouraged to see how they can re-package courses to give the
students an opportunity to acquire knowledge in different modes and in different venues.

Delivery of the curriculum in the classroom is important and one college has recently
hired an instructional support person to act as a resource for contract faculty. They conduct class
visits to observe and mentor the faculty on their teaching styles. Contract faculty are often part-
time faculty who are also working in industry.

Industry Connections

The opportunity to connect students with employers or industry was another theme
identified by two colleges as a key student retention strategy. College F coordinates with a local
industry association that sponsors a large barbecue complete with tents where all of the
construction program students have the opportunity to meet with industry representatives to learn
about careers in the construction industry. This event also provides a social opportunity for
senior students to mix with new students, and for faculty, students and employers to mix. A
similar career focused orientation is also organized by the manufacturing programs at this
college. For the more specialized and newer program areas there are strong affiliations with

professional associations in those areas.
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College M organizes an industry sponsored Meet-the-Grad Night where employers, grads
and industry reps are on the college campus to provide information on careers and jobs related to
the engineering technology programs.

Both colleges encourage employers and industry reps to come on campus throughout the
year to participate in smaller events such as industry panel sessions, lunch-n-learns and guest
speakers in the classes. Although the campus activities are important, if students are prepared for
their program before they arrive on campus they will have a better chance of success.

Pre-enrolment Activities

The theme of pre-enrolment activities carried out before the program starts was identified
by two colleges as a success strategy that helps prepare new students academically for the rigor
of the technology programs. College F invites admitted students to a one-day orientation in the
summer. College M offers a pre-enrolment Assessment for Success initiative for all the students
who have been accepted into the College in mathematics and English. If a student does well in
the English assessment they could receive an exemption for the first semester Communications
course required in their program. The math assessment enables the student to know if they have
the math skills needed for the program. If they need some preparation before starting the
program the college offers a summer math boot camp for all incoming technology students. The
boot camp is offered at no cost to the students.

All of the above strategies (Pre-enrolment activities, Industry Connections, Faculty
Professional Development, Course Recovery, Early Intervention) were common to two or three
of the colleges. But the deans also identified individual themes or strategies that were unique to

their own institution. These unique strategies are identified below.



PILOT STUDY OF STUDENT SUCCESS STRATEGIES 49

Unique Strategies

College F has a new focus on ensuring prospective students choose the right program -
that the program fit is right for the student. This theme is in some ways similar to career advising
before the student starts the program. The college has detailed program information on the
website, linked to the connecting career.

This college has also recently rebranded their website and launched a Your Story
Campaign. This motivational campaign aims to encourage students to finish their program and
showcases personal success stories that students can relate to. It engages students in
understanding their career, finding their own pathway and defining their own success story.

College F also provides mentoring and supports for the female students in the engineering
technology programs. The dean organizes a lunch-n-learn for all of the female students early in
the semester. The dean hosts the lunch, which is also attended by the Student Advisor. The
Women in Aviation industry association is a special partnership for those students enrolled in the
aviation programs.

College C is currently piloting an e-textbook initiative in one course. The e-text format
ensures that every student in the class has the textbook available to them on-line. The text comes
with a rich database of digital support material and the faculty use the text as a resource in the
classroom.

College C referenced the college Academic Plan when deciding to launch activities to
support students in their programs. The Academic Plan highlights retention, pathways to
learning and meeting learners where they are. The Dean stated that student retention “is a real

focus, certainly in our academic plan, on where we want to go moving forward”.
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College M has a unique early intervention that occurs in one cluster of engineering
technology programs before the Christmas holiday break. Just before the end of the semester,
and before final exams, the program coordinator and the Associate Dean meet with the first
semester students. They advise the students that they may recommend a transfer from the
technology program to the technician program, or a transfer to a foundational program, if the
student is not successful in the first semester. The messaging is delivered in such a way that it is
positive and encouraging for the students. Following the promo meetings unsuccessful students
are pre-registered into the other program and seamlessly transferred when they arrive back on
campus in January. This is a more positive and pro-active approach to keeping a student enrolled
at the college than sending them a notice that they have been unsuccessful and will be withdrawn
from the program. Thus there were many themes that were identified by the deans around
student success strategies.

Summary

All of the participants answered the interview questions with sincere reflection and
honesty. The deans had a very good knowledge of student retention and easily identified the
successful retention strategies they had implemented in their own schools. They also identified
the college wide strategies that seemed to be effective for the engineering technology students.
Although the questions were open ended to enable both successful and unsuccessful strategies to
be identified, the deans did not identify any strategies that were not effective in increasing student
retention.

When the data was analyzed it showed that there were many student retention themes
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common to all three colleges. However there were also unique strategies to each college which
could relate to the specific characteristics of the students in that college or the particular
community and economic conditions around the college.

A complete discussion of the meanings and implications of these findings, and

recommendations for further research are presented in Chapter 5.
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Chapter 5: Discussion, Conclusions and Recommendations

This chapter begins with a summary of the problem statement, brief overview of the
research methodology, and key success categories identified in the literature review. The
research findings are compared to the literature research in the Discussion section. The final two
sections outline the limitations of the study and provide the researcher’s conclusions and
recommendations based on the findings of the research. The summary follows below.
Summary

This study acknowledged the need for more college educated graduates to enter the
workforce now and in the future (Miner, 2010). The jobs of the future will require higher skill
levels than ever before as we move to a knowledge and skills based economy. Evidence of this
need is already being seen in the skill shortages identified by Rick Miner in his report entitled:
People without Jobs, Jobs without People and restated in his 2014 report entitled: The Great
Canadian Skills Mismatch: People Without Jobs, Jobs Without People and More (Miner, 2010,
2014). Increasing the graduation rate in colleges is one way to meet the economic demand for
more skilled graduates.

The overall graduation rate for colleges in 2014 was 65.8% (Colleges Ontario, 2015). But
the graduates who are best prepared to meet the skills demand of the future are the engineering
technology graduates. The graduation rate amongst this group of programs is at or below the
college average (P. Van Horne, personal communication, January 11, 2016).

Ontario colleges are aware of this need to increase their graduation rates and have
implemented various student success strategies to increase student retention. However, there
does not appear to be any universally proven and adapted strategies identified by the colleges or

in the literature that work for all college students (Tinto, 2012).
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The student body at any college is comprised of students enrolled in many different
programs. Each program group could be identified as a unique group of students. Tinto
identified that some student success strategies may work far better than others for certain groups
of students (1993). The focus of this study was to identify those student success strategies that
may be working for the group of students enrolled in engineering technology programs in the
Ontario colleges.

The study asked two research questions to determine the student success strategies. The
participants were three college deans of engineering technology programs. The deans were
chosen because they are senior administrators with a good understanding of student retention.
They know what strategies have been implemented by their college and by their own schools.
The research questions were:

e What retention strategies have been implemented at your college?
e Which retention strategies are proving successful for engineering technology students?

The deans of college engineering technology schools were interviewed because they have
a broad knowledge of the student success strategies offered by their colleges, and by their own
schools. They understand the engineering technology students and the challenges they face in the
programs.

After interviewing the deans the data collected from the interviews was analyzed and
coded. The repeated use of key words or phrases during the analysis of the transcripts led to the
development of themes, or categories, of success strategies. Some of the themes were common
to all three deans, some were common to two deans, and some themes were unique to one dean.
These themes were compared to the student success strategies identified in the literature review.

The literature review strategies fell within eight categories: the Classroom Experience (Tinto,
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2012; Pascarella & Terenzini, 2005), Active Learning (Christie, 2013), Mentoring (Christie,
2013; Kuh et al., 2005; University of Arizona, 2007), Advising (Tinto, 2012; Kuh et al., 2005;
Pascarella & Terenzini, 2005), Research (Christie, 2013; Pascarella & Terenzini, 2005; Graham
et al., 2013), Freshman Seminar and Orientation (Braxton, 2014; Lim, et al., 2014), Learning
Communities (Kuh et al., 2005; Bailey & Alfonso, 2005) and Supplemental Instruction
(Pascarella & Terenzini, 2005; Hadsell et al., 2014). A detailed comparison of the themes which
arose from the data to the literature review categories follows below in the discussion.
Discussion
The research was focused on identifying success strategies for engineering technology students.
The following discussion is centered on the study’s two research questions:

1. Which retention strategies have been implemented at your college?

2. Which retention strategies are proving successful for engineering technology students?

The deans identified the strategies that were successful and did not identify any strategies
that had been implemented but which did not appear to be showing signs of success. The themes,
or categories, which emerged from the data analysis and identified in Chapter 4: Data Analysis
and Results were compared with the categories of student retention strategies identified in the
literature review.

The comparison of the strategies in the literature review and the strategies identified by
the deans is shown in Table 1: Comparison of Student Retention Strategies Identified by the
Deans to those Identified in the Literature Review. The eight categories from the literature are:
The Classroom Experience (Tinto, 2012; Pascarella & Terenzini, 2005), Active Learning
(Christie, 2013), Mentoring (Christie, 2013; Kuh et al., 2005; University of Arizona, 2007),

Advising (Tinto, 2012; Kuh et al., 2005; Pascarella & Terenzini, 2005), Research (Christie, 2013;
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Pascarella & Terenzini, 2005; Graham et al., 2013), Freshman Seminar and Orientation (Braxton,
2014; Lim, et al. 2014), Learning Communities (Kuh et al., 2005; Bailey & Alfonso, 2005), and
Supplemental Instruction (Pascarella & Terenzini, 2005; Hadsell et al., 2014).

Table 1

Comparison of Student Retention Strategies Identified by the Deans to those Identified in the
Literature Review

Strategies Identified in the
Literature

Strategies Identified by the Deans

Fall Engagement Week

College Wide* School Specific** Unique to the
Dean***
. All faculty responsible | Faculty Professional
1 | Classroom experience for their classroom Development
2 . . Faculty Professional
Active Learning Development
College F —
3 | Mentoring mentoring female
students
Advising College M —
e Academic Student Advisors Early Intervention redirection of
4 Semester 1 students
College F — Program
e Career Industry FIT
Connections
5 | Research
6 | Freshman Seminar and New Student Pre-enrolment
Orientation Orientation Activities

7 | Learning Communities

8 | Supplemental Instruction Math Support Course Recovery
Curriculum Quality College F— Your
Assurance Story Campaign
College C -
Academic Plan
College C —e-
textbooks

Note: *College Wide Strategies offered for all students, by central College departments such as Student Services
**School Specific strategies identified by 2 or 3 of the Deans ***Unique strategies by 1 Dean
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The first category in Table 1 is the Classroom Experience. The deans were unanimous in
acknowledging the importance of the faculty in setting the climate or environment in the
classroom. One dean went so far as to identify faculty being in the front lines with the students.
The deans have implemented Professional Development (shown in Table 1) for their faculty to
increase their understanding of the importance of student retention and their role in setting a
positive learning environment in their classrooms. The learning environment is also impacted by
the delivery strategies used by the faculty.

The second strategy identified in Table 1 and the literature was a course delivery strategy
called Active Learning. Active Learning has been identified as a strategy that increases student
retention because it actively engages students in their own learning (Braxton et al., 2014).
Although the deans did not identify Active Learning as a specific student success strategy, they
did identify the value of good teaching and course delivery to the student’s understanding of the
course material. Faculty are encouraged to keep current on teaching methods through
Professional Development. Opportunities for Professional Development are provided by both the
College in a centralized Teaching and Learning Centre and by the school itself. Thus
Professional Development is listed as both a College Wide and School Specific strategy in
Table 1.

Course delivery is so important that one college has hired an instructional support person
to act as a resource for contract faculty, who may not be able to access the centralized college
supports (commonly known as the Centre for Teaching and Learning). This person could also be
a mentor for the faculty, who appreciate mentorship as much as their students do.

Mentoring was the third strategy from the literature review listed on Table 1 and was

identified by one dean as important for students in technology programs. Mentorship has shown
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in the literature to be effective for first year minority students (Upcraft et al., 2005). The dean of
College F makes a special effort to connect with the women students, who are in the minority
compared to their male counterparts in aviation related programs. Faculty members are also
encouraged to join the students in attending industry events and professional association activities
outside the classroom.

Advising is the fourth strategy in Table 1 and has both Academic and Career sections.
Advising was identified in the literature and by the deans as being important for student success.
All three deans have implemented academic advising in their schools and academic advising is
also a college wide student success strategy. Along with academic advisors two deans had
implemented early assessments of the students as a tool to help the faculty and the academic
advisors identify students at risk within the first seven weeks of the semester start. College M
advises, or redirects, students to alternate programs at the end of the first semester when it
appears they will be unsuccessful in their chosen program. This is done in a very encouraging
and positive way, by the advisor and the faculty.

There was also evidence in the literature on the importance of Career Advising (Upcraft et
al., 2005) and College F has recently implemented an online strategy to advise prospective
students on the career and the matching program that is best suited to them before they enroll.

In order to help students gain clarity around their career goals, informal career advising
occurs during industry events on campus. College F and College M schedule many events on
campus to bring industry and students together. There was a gap in the literature on this value of
informal career advising.

The sixth student retention strategy from the literature review in Table 1 is the Freshman

Seminar and Orientation. Although the freshmen seminar and orientation were usually grouped
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together in the literature, the orientation for new students was also identified as an important
student retention strategy on it’s own (Braxton, 2014). The deans focused on the value of the
incoming student orientation for their students.

All three colleges had orientations, but two of the deans augmented the orientation with
events and activities directed towards their own students. One dean focused on career and
industry networking events, the other on an extended orientation over several weeks to provide
students with information on college supports as well as careers related to their programs. Once
the students have started their program, they may need additional support to succeed in the
courses. One such support mechanism is known as supplemental instruction.

Supplemental instruction (SI) is listed as the eighth success strategy in Table 1. Slis a
“peer assisted academic support program implemented to reduce high rates of attrition, increase
the level of student performance in difficult courses, and increase graduation rates” (Upcraft et
al., 2005). It is a very specific strategy where students who have successfully passed a difficult
course retake the course with junior students in order to provide the junior students with
assistance (Upcraft et al., 2005).

The deans did not identify Sl itself but they did have several strategies to support
students in challenging courses. These strategies are listed separately in Table 1 as Math Support
in the College Wide column and Course Recovery in the School Specific column.

Mathematics is a difficult course for many students. All three colleges had a central
learning and resource center for mathematics support. Two of the schools also offered additional
math assistance to their students. One college offered something similar to SI when they hired

senior students to attend math classes with the first year students and follow-up with tutorial
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sessions. The second college had engineering technology program faculty voluntarily staffing
their own math resource center.

Course recovery strategies help students continue in the program even if they have failed
a course. Two colleges offer summer semester make-up courses and courses delivered through
the Continuing Education department. One school offers compressed format courses in May and
June taught by the full time program faculty. These courses are specifically scheduled and
designed to enable students to graduate in June. These types of strategies which were offered by
the schools were not identified in the literature and seem to be unique for the engineering
technology students.

There were three strategies identified by the deans that did not match the literature review
in Table 1. These strategies were: Curriculum Quality Assurance, Academic Plan and a
Marketing Campaign called Your Story.

The theme of good curriculum, or Curriculum Quality Assurance, was not identified in
the literature, but it was important at all three colleges. One college has an Academic Plan that
clearly identifies good programming and student retention as important. This plan serves as a
guide to the institution on the direction of programs and student success. Marketing was the final
theme unique to a dean and there was no mention of marketing in the literature review as a
student success strategy. Marketing was used by College F to inform students of the careers
related to their program and also gave students the opportunity to tell their own student success
story. The story of why they chose to take a program and what they seem themselves doing
when they graduate.

There were also two strategies identified in the literature that were not mentioned by any

of the deans: Research (Christie, 2013; Pascarella & Terenzini, 2005; Graham et al., 2013) and
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Learning Communities (Kuh et al., 2005; Bailey & Alfonso, 2005). However , the interview time
for the data collection was only one hour and there may have been student success themes that
the deans did not have time to describe. The short interview time is one of the limitations of the
study. Additional limitations are outlined in the section below.

Limitations

The first limitation of the pilot study was the small sample size--three of a total of 24
colleges in Ontario were sampled. These colleges were large, urban and within a two-hour drive
of the GTA. The study was limited in its’ ability to generalize the results because of the diversity
of the colleges within the Ontario system. Colleges in Ontario vary in size from very small to
large, and are located in rural as well as urban settings. The findings indicate that there are
student success strategies that seem to be working for the three colleges sampled, but more
research is needed for all the colleges. The sample size was restricted due to the time limits of the
research. The time limit also restricted the number of interview questions.

The second limitation of the study was its’ ability to compare the study results to the
student success strategies identified in the literature. There is a gap in the literature regarding
Canadian, particularly Ontario data. However, there were some College wide strategies that were
common to all institutions and all students.

The researcher was a dean and in the same position as the participants. Some researcher
bias may have existed, even though every effort was made to remain neutral and unbiased when
asking the interview questions and interpreting the results.

Conclusions
The literature and the research aligned well in four areas identified above: Classroom

Experience, Active Learning, Advising, and Freshman Seminar and Orientation. The deans did
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not identify strategies in the areas of Research or Learning Communities. This could have been
for many reasons including the one-hour length of the interview, lack of the specific activity in

the college and/or school or simply because it was not top of mind at that time. There was also
the possibility that they were not success strategies for the students at this time.

However, there was no shortage of overall activity around student success. The deans
identified many strategies that were provided to the students by the colleges and schools
themselves, some of which fell into the literature review categories and some of which were
unique. The unique strategies are listed in Table 1: e-textbooks, College Academic Plan and the
importance of good curriculum to student success (Curriculum Quality Assurance).

The purpose of the pilot study was to identify student success strategies for engineering
technology students. Table 1 lists the student retention strategies identified by the deans and
offered both at the college wide level and the school specific level. Therefore the research
questions were answered:

Research Question 1: What retention strategies have been implemented at your college?

Research Questions 2: Which student retention strategies are proving successful for
engineering  technology students.

The deans did not mention any strategies that were tried and found to be ineffective.

Recommendations

As a result of analyzing the research data and comparing the data to the literature review
the researcher has made the following recommendations:

1. Expand the pilot study to all of the colleges with engineering technology students. The
findings of this study have shown that there are several strategies that seem to be working

for engineering technology students in three colleges. Data collected from all colleges
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with engineering technology programs may confirm which student success strategies are

best suited for these students.

2. Analyze quantitative data on student retention to validate the strategies that the deans
identified as being successful at retaining students in the programs.

3. Conduct additional research on student success in Ontario colleges. Most of the literature
was on US colleges and universities. There are gaps in the existing research in the area of
student success strategies at Ontario colleges and this research could begin to fill in the
gaps.

This study identified that there is a gap in the amount of literature available on student
success strategies in Ontario colleges, and in particular for engineering technology students.
Graduates of these programs will be needed to fill the skills gap of the future, so it will be
increasingly important to ensure as many students as possible who start the programs graduate.
But the colleges, in particular the deans, are focused on student success, and this is reflected in
the number of student success strategies they have implemented for their students. There may be

more student success strategies than were identified in this small sample size of colleges.
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1.

2.

Appendix A: Research Instrument

The research questions this project sought to answer were:
Which retention strategies have been implemented at your college?
Which student retention strategies are proving successful for engineering technology

students?

The following questions were posed to the participants:

1.

What retention strategies have been tried in the academic school for students in
engineering technology programs?

Which strategies have shown potential, or have proven effective, in increasing student
persistence?

Which strategies at the College level seem to be effective in increasing student

persistence?
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Appendix E: Letter of Informed Consent

CMU

CENTRAL MICHIGAN
UNIVERSITY

Consent Informal Personal Interview

Month, date, 2015

Hello:

My name is Denise Devlin-Li and | am a graduate student at Central Michigan University. | am
conducting a pilot study on student retention strategies in engineering technology programs. This
research will fulfill MA - Education degree requirements. You were selected to participate in this
study because you are a dean, or senior administrator, of a school, which delivers engineering
technology programs. Participants must be 18 or older. Please confirm that you meet these

criteria.

| anticipate that this interview will take about an hour to complete. There is no compensation for
responding nor is there any known risk. In order to insure that all information will remain
confidential I will not record your name, but list your position as Senior Administrator at College

X. Participation is strictly voluntary and you may refuse to answer any question at any time.

| appreciate your assistance with this project. The data will prove useful in determining which

retention strategies have been piloted for engineering technology students, and which ones are
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showing to be effective. The results will be shared amongst those Deans participating, but all

colleges and names will be kept confidential.

If you have any questions now or later please contact me at 416-675-6622 ext. 4131. My faculty

monitor is Dr. Michael Stacy and he can be reached at 413-207-5299 or stacelmj@cmich.edu.

If you are not satisfied with the manner in which this study is being conducted, you may report

any complaints to the MA in Education program, 989-774-3784.

If you are ready, we will start the interview now.
(Central Michigan University, 2013)

Confirmation for interview: Name:

Signature Date




