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Persistence of undergraduate engineering students has long been a challenging issue in many engineering programs at

higher education institutions in the United States (U.S.). Although much research has been performed to study factors

affecting student persistence, research findings vary from institution to institution due to cultural and other unique

differences at each institution.Thepresent research adds to theknowledge baseby employing readily available institutional

data to determine factors affecting persistence of engineering undergraduates at a public research university in the U.S.

Institutional data collected on declared engineering majors were sorted into equal-sized groups of 383 persisting students

and 383non-persisting students, totaling 766 students. Statistical t-testswere performed to analyze numerical (continuous)

data that correspond to four factors: high school GPA (graduate point average), ACT (American College Testing) math

score, composite ACT score, and projected age at graduation. Statistical Pearson’s chi-squared tests were conducted to

analyze categorical data that correspond to six other factors: gender, marital status, residency status, campus residence,

scholarship, and financial aid. The results of statistical analysis show that students with higher high school GPAs, ACT

math scores, or composite ACT scores weremore likely to persist in engineering. Older ormarried students were alsomore

likely to persist than younger or single students. When compared with in-state resident students, out-of-state resident

students were less likely to persist, and international students were more likely to persist. Students who had received

financial aidweremore likely to persist than thosewho did not. These research findings have practical implications.Higher

education institutions can adjust entrance criteria to increase the chances of success for students admitted into engineering

programs.
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1. Background introduction

1.1 Persistence of science, technology, engineering,

and mathematics (STEM) undergraduates in the

United States

The United States (U.S.) is losing its long-held

superiority in technological innovation. A number

of measures indicate the weakening of the engineer-

ing profession in relation to developing countries

such as China, India, and Russia [1, 2]. In 2009, for

the first time, more than half of U.S. patents were

awarded to non-U.S. companies and China
replaced the U.S. as the number one exporter of

technology [3].

Many point to the failings of theU.S. educational

system as the primary reason for this disturbing

trend [4, 5]. In 2011, the World Economic Forum

ranked the U.S. as 48th out of 133 countries in the

quality of math and science instruction [3].

Although millions of dollars have been invested to
grow interest in science, technology, engineering,

and mathematics (STEM) for high school, middle

school, and even elementary school students, the

decline of engineering graduates, compared to some

developing countries, continues. Many capable stu-

dents avoid STEM education or drop out of STEM

programs in college. Seymour and Hewitt [6]

reported that 44.1% of STEM majors switched to

non-STEM majors before graduation.

InMarch 2006, a hearingwas held before the sub-

committee on research in the U.S. House of Repre-
sentatives concerning best practices in undergradu-

ate math, science, and engineering education [7].

Five experts in the field of undergraduate education

relayed their experience with a critical problem

facing STEM educators: persistence of qualified

students. In his testimony before the U.S. House

Subcommittee on Research [7], Dr. Carl Wieman, a

distinguished physicist and educator, testified,
‘‘Science majors are not being created in college.

Rather, they are primarily the few students that,

because of some unusual predisposition rather than

ability, manage to survive their undergraduate

science instruction,’’ and ‘‘Unless we improve

STEM education at the college level first, we are

wasting our time and money on making major

improvements in K-12.’’ Dr. Wieman further
argued that engineering education at the university
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level was ‘‘based on an outdated model’’ and

required a major overhaul before it could accom-

modate increased interest in engineering education

[7].

1.2 Research on persistence in STEM education

To stem the decline of STEM(particularly engineer-

ing) in the U.S., much effort has been made to

improve the number and diversity of STEM grad-

uates [8]. Relevant research has also been con-

ducted, focusing on STEM career preparation [9,

10] and persistence of undergraduate students in

general and STEM undergraduates in particular
[11–13]. The research methods employed in these

persistence studies involved quantitative, qualita-

tive, ormixed-methodological forms of inquiry [14].

These persistence studies have been useful in

determining what factors lead to persistence or

non-persistence in STEM programs, determining

rates of attrition, and assessing intervention strate-

gies to improve persistence [15]. The most prevalent
reasons cited in the literature for low-persistence

rates of STEM majors include lack of K-12 pre-

paration for the rigor of STEM education, poor

teaching and counseling, and students’ difficulty

adapting to the educational and social demands of

STEM programs [16–19].

In addition, research shows that gender, race,

ethnicity, and employment are relatively less sig-
nificant factors in affecting persistence [20, 21].

Qualitative studies have attempted to show a rela-

tionship between the culture of various universities

and their effect on persistence of engineering under-

graduates [22]. These studies have shown dissatis-

faction with many aspects of undergraduate

engineering education. Students have criticized

faculty for poor teaching and mentoring, and for
creating an ultra-competitive, weed-out culture [6].

Engineering faculty has criticized students for lack

of commitment, poor preparation, lack of focus,

and poor study habits [21]. Employers have criti-

cized both engineering faculty and students for the

lack of preparation exhibited by engineering grad-

uates in the workforce [23–25].

On the other hand, Herzog [26] argued that
determining why students drop out is less important

than being able to predict why students transfer out.

Relevant research has been conducted to determine

what factors or characteristics are predictive of

success in completing undergraduate engineering

programs [16, 19, 27–30]. However, the results of

these studies have been mixed. It has been reported

that SAT (Scholastic Assessment Test) and ACT
(American College Testing) test scores are indica-

tive of students’ success. The SAT andACT are two

major college readiness assessment tests widely used

for college admission in the U.S. Students with

higher scores, especially in themathematics sections

of these standardized tests, have been shown to

persist in engineering programs at a higher rate

than students with lower test scores [6]. Similar

relationships have been shown for students with

higher grades in high school, although this relation-
ship is harder to define with widely varying instruc-

tion and grading structures in the high schools from

which these students are drawn [31]. Based on

statistical data from nine institutions across the

U.S., Zhang, Anderson, Ohland, and Thorndyke

[32] found that math SAT scores and verbal SAT

scores have opposite effects on graduation rates of

engineering students. The graduation rates were
positively correlated with math SAT scores but

negatively correlated with verbal SAT scores.

1.3 The scope of the present study

Although much research has been performed to
study factors affecting persistence for STEM

majors in general and engineering majors in parti-

cular, research findings vary from institution to

institution due to cultural and other unique differ-

ences in each institution. The present research adds

to the knowledge base by employing readily

available institutional data (such as student demo-

graphics, academic performance measures, socio-
economic status, and residence) to determine

factors affecting persistence of engineering under-

graduates at Utah State University (USU), a public

research university in the U.S.

The scope of the present research is restricted to

readily available institutional data for determining

the factors affecting student persistence. The reason

for using institutional data for this research is that
nearly all institutions across the country have main-

tained institutional data; therefore, the quantitative

research method employed in the present study can

be easily adopted by all institutions. The factors that

are not typically represented in institutional data,

such as student personality, self-regulated learning

skills, and the time students spend in their academic

studies, as well as the quality of teaching, mentoring
and advising, are not considered in the present

study. In addition, the present study does not aim

to study why students drop out of engineering. The

latter research is a relevant but different qualitative

study and requires separate papers to address.

2. Research question and method

2.1 Research question

The institutional data collected at USU include

students’ high school GPA (graduate point aver-

age), ACT math score, composite ACT score,

gender, residency status, race/ethnicity, religion,
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campus residence, scholarship, and so on. Only

representative factors are considered in the present

study, and the factors that are unique at USU only

are excluded. For example, the vast majority of

undergraduate engineering students at USU are

white students and are also members of the
Church of Jesus Christ of Latter-day Saints. There-

fore, the present study does not involve race/ethni-

city and religion because these two factors are quite

unique at USU and do not represent themajority of

higher learning institutions nationwide.

The research question of the present study is,

therefore, as follows: Based on the institutional

data collected at Utah State University (a public
research university in theU.S.), which of the follow-

ing 10 factors are associated with persistence of

undergraduate engineering students?

1. High school GPA.

2. ACT math score.

3. Composite ACT score.
4. Projected age at graduation.

5. Gender.

6. Marital status.

7. Residency status.

8. Campus residence.

9. Scholarship.

10. Financial aid.

Table 1 summarizes the above 10 factors aswell as

10 research sub-questions that each corresponds to

an individual factor. To avoid ambiguity, these 10

factors are explained and highlighted in italics in the

following paragraphs.

High school GPA (Grade Point Average),

reported numerically with a range of 0–4, is the

major indication of a student’s academic perfor-

mance in high school. The data on student academic

performance (e.g., final grades) on college courses is

limited and incomplete in the institutional data at

USU, which makes it difficult to use to draw any

meaningful comparisons between persisters and
non-persisters. Therefore, students’ college perfor-

mance was not investigated in the present study.

The ACT (American College Testing) has four

subject areas: English, math, reading, and science.

TheACTmath score is the score a student earned in

the subject area ofmath. The compositeACT score is

the average of a student’s English, math, reading,

and science scores. Both the ACT math score and
the composite ACT score have a numerical range of

0–36.

The institutional data at USU contains each

student’s birthdate and a date of expected gradua-

tion. Comparing the two dates enabled determina-

tion of each student’s projected age at graduation.

The institutional data also contains each student’s

gender as either male or female. A student’s marital
status was reported as married, single, or divorced.

Students at USU pay their tuition based on three

residence statuses: in-state resident, out-of-state

resident, and international student. In-state resi-

dents pay less than out-of-state residents and inter-

national students. Regarding campus residence, the

institutional data contains the information whether

a student had ever lived in the university’s on-
campus housing, or had never lived in on-campus

housing.

Some students receive merit-based scholarships

from the university to financially support their

undergraduate study. Some students receive
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Table 1. Summary of results for 10 factors analyzed for student persistence

Factors Research sub-questions Analysis technique employed

Is there statistically
significant difference in
the groupmeans?P=0.05

High school GPA Are students with higher high school GPA more
likely to persist?

t-test (2-tailed) Yes

ACT math score Are students with higher ACT math scores more
likely to persist?

t-test (2-tailed) Yes

Composite ACT
score

Are students with higher composite ACT scores
more likely to persist?

t-test (2-tailed) Yes

Projected age at
graduation

Are older students more likely to persist? t-test (2-tailed) Yes

Gender Are female students less likely to persist? Pearson’s chi-squared test No

Marital status Are married students more likely to persist? Pearson’s chi-squared test Yes

Residency status Are Utah residency, nonresidency, or
international residency factors in student attrition?

Pearson’s chi-squared test Yes

Campus residence Are students who lived on campus more likely to
persist?

Pearson’s chi-squared test No

Scholarship Are students with scholarships more likely to
persist?

Pearson’s chi-squared test No

Financial aid Are students with financial aid more likely to
persist?

Pearson’s chi-squared test Yes



needs-based financial aid from federal government

programs such as Free Application for Federal

Student Aid (FAFSA) and Federal Pell Grants.

2.2 Overall research method

In the present study, quantitative research involving

statistical analysis of institutional data was con-

ducted to answer the research question stated in

the Introduction section. After the present study

was approved by the Institutional Review Board at

USU, relevant institutional data were extracted

from the university’s Banner system, which is an

administrative software system developed specifi-
cally for higher education institutions [33] and

which contains financial and personnel data of

students and alumni. A popular computer software

program for predictive analytics called Statistical

Package for the Social Sciences (SPSS), version 21.0

[34], was then employed toprocess institutional data

collected from Banner and other supplemental

resources.
In Section 3.1, we further describe the university

site (i.e., USU) at which the present study was

conducted, student participants in terms of non-

persisters and persisters, and data collection. In

section 3.2, we describe the detailed method of

statistical data analysis.

3. Data collection and method of statistical
data analysis

3.1 Data collection

With a STEM-dominant Carnegie classification,

Utah State University (USU) offers BS, MS, and

PhD degrees in mechanical, civil, environmental,
electrical, computer, and biological engineering.

These engineering programs are accredited by the

Accreditation Board for Engineering and Technol-

ogy (ABET) [35]. Particularly relevant to the pre-

sent study, these engineering degrees have a pre-

professional and professional course of study. The

pre-professional program constitutes freshman and

sophomore years, and the professional program
includes junior and senior years. Entry into each

engineering discipline’s professional program is

predicated on a student’s performance in the pre-

professional program. After three failing course

grades in the pre-professional program, a student

is not allowed to enter into the professional pro-

gram.

The student participants involved in the present
study were declared engineering majors at USU

from academic year 2006–2007 through 2012–

2013. For statistical comparison purposes, these

students were divided into two groups: non-persis-

ters and persisters. In the present study, these two

groups of students are defined and selected as

follows.

Non-persisters are defined as students who trans-

ferred out of engineering. Since 2011, the USU

College of Engineering maintains a list of non-

persisting undergraduate students. From January
1, 2011, through February 26, 2014, there were 383

students who requested to transfer out of an engi-

neering major at USU. Data on the destination of

these students who left engineering were not col-

lected. None of these students had been accepted

into a professional engineering program. These 383

students comprised the group analyzed as non-

persisters. The group of non-persisters was chosen
because they had identified themselves as non-

persisting students by signing the engineering colle-

ge’s list as they left engineering.

Persisters are defined as students who had suc-

cessfully completed a 3000-level (i.e., junior year-

level) engineering course. The USU College of

Engineering does not allow students to take a

3000-level engineering course without acceptance
into one of the professional engineering programs.

In other words, persisters are students who had

successfully entered into an engineering profes-

sional program. USU has records of all students

who had taken a 3000-level engineering course from

academic year 2006–2007 through 2012–2013.

During this time period, 2,088 students had success-

fully completed a 3000-level engineering course.
In an effort to match the number of persisting

students and the number of non-persisting students

over similar timeframes, the latest expected gradua-

tion dates were used to narrow the list of persisters.

Of the 2,088 students who had successfully com-

pleted a 3000-level engineering course, the 383 with

the latest expected graduation dates were purposely

selected for analysis in the present study. This
method of selecting persisters has an added benefit

of using students whose records were newer and

more complete than those persisters who had taken

a 3000-level course in 2005 or 2006. Data collected

during these years may not have adequately been

transferred to Banner, or the data may have been

collected in a different manner. Thus, comparisons

of non-Banner data with Banner data were discour-
aged due to possible inconsistency.

After the list of 766 students, comprising 383

persisters and 383 non-persisters, had been com-

piled, a request was made to the registrar’s office at

USU to provide data for each of these students from

the university’s Banner record-keeping system. It

should be noted that at no time did the researchers

have access to any personal identifying data on the
students. The engineering college coded identifiers

of non-persisting students, and has not shared the

key with the researchers.
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3.2 Statistical analysis of the institutional data

Descriptive and inferential statistics were per-

formed to compare the persisting group with the

non-persisting group. Depending on the type of

data (numerical or categorical), statistical analysis

through either t-tests or Pearson’s chi-squared tests

[36] was conducted to determine if there exists a

statistically significant difference in any factor
between the persisting group and the non-persisting

group.

As shown in Table 1, 2-tailed independent t-tests

were conducted on numerical (i.e., continuous) data

including high school GPA, ACT math score,

composite ACT score, and projected age of gradua-

tion. Statistically significant differences are reported

using p-values at 0.05, a common standard for
significance determination [36]. Pearson’s chi-

squared tests were performed on categorical data

including gender, marital status, residency status,

campus residence, scholarship recipient, and finan-

cial aid. Statistically significant differences are also

reported using p-values at 0.05 [36].

4. Results and analysis

4.1 Significance of high school GPA on persistence

Table 2 summarizes the results of t-tests. The

number of persisting and non-persisting students
varies from factor to factor, depending on the

availability of institutional data associated with

each individual student. The institutional data con-

tained a high schoolGPA for 529 students out of the

766 students involved in the present study. Based on

the results of t-tests shown in Table 2, although the

mean scores of high school GPA for persisters and

non-presisters seem close (3.67 vs. 3.58), the differ-
ence between the mean scores for persisters and

non-presisters is statistically significant (p = 0.012)

due to the sample size. This result affirms that

statistically, students with higher high school

GPAs were more likely to persist in engineering.

4.2 Significance of ACT math and composite ACT

scores on persistence

Most students took the ACT test to gain admission

intoUSU.The results shown inTable 2 indicate that

there exist statistically significant differences in

ACT math scores (p = 0.001) and in composite

ACT scores (p = 0.001) between persisters and

non-presisters. The mean score of ACT math for

persisters is higher than that for non-persisters

(27.32 vs. 26.09). The mean score of composite

ACT for persisters is also higher than that for
non-persisters (26.14 vs. 25.10). These data suggest

that the requirements for incoming freshmen are

already lofty. The engineering college faces theoften

competing priorities of student recruiting and per-

sistence. Raising the minimum ACT test score

requirement for incoming freshmen may increase

persistence of those students who can still make it

into the professional program.

4.3 Significance of projected age at graduation on

persistence

The institutional data contained students’ birth-

dates and dates of expected graduation for all 766

students involved in the present study. This enabled

the determination of each student’s projected age at

graduation. As shown in Table 2, the mean pro-

jected age at graduation for persisters (28.58) is

significantly higher than that for non-persisters

(25.57). This age difference is statistically significant
(p = 0.001), implying that older students are much

more likely to persist than younger students. A

reasonable explanation is that older students are

more likely to have developed a better understand-

ing of the engineering profession and to have more

mature study habits and learning skills.

4.4 Significance of gender on persistence

Table 3 summarizes the results of Pearson’s chi-

squared tests. Among 766 student participants, 682

weremales and 84were females. As seen fromTable
3, males persisted at a higher percentage than did

females: 50.7% vs. 44.0%. However, there exists no

statistically significant difference in gender between

persisters and non-persisters (p = 0.248). In other

words, although female students at USU are in the

minority, gender does not play a significant role in

engineering student persistence. TheUSU engineer-

ing program hasmade an effort to recruit and retain
female students through female-focused groups and

activities. The results of the present study show that

these efforts were successful from a perspective of
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Table 2. Summary of results of t-tests

Factors
Mean score of
persisters

Mean score of non-
persisters

P-values from
t-tests

Is there statistically significant
difference in the group means?
P = 0.05

High school GPA 3.67 (N = 208) 3.58 (N = 321) 0.012 Yes
ACT math score 27.32 (N = 231) 26.09 (N = 324) 0.001 Yes
Composite ACT score 26.14 (N = 233) 25.10 (N = 324) 0.001 Yes
Projected age at graduation 28.58 (N = 383) 25.57 (N = 383) 0.000 Yes



student persistence but not necessarily in equalizing
the number of males and females in the program.

4.5 Significance of marital status on persistence

In terms of marital status, the majority of students

(493) were single, and 217 students were married.
Only three students reported as divorced, so the

category of ‘‘divorced’’ was dropped in the present

study. As shown in Table 3, married students

persisted at a higher percentage than did single

students: 61.8%vs. 45.0%.There exists a statistically

significant difference in marital status between pers-

isters and non-persisters (p = 0.000). This finding

implies that married students were more likely to
persist in engineering. The institutional data did not

indicate how long the students had beenmarried, so

additional research would be required to narrow

down why married students outperformed their

single counterparts. Possible reasons for the relative

success of married students when compared with

single students include projected age at graduation,

spousal support, and increased financial stability.

4.6 Significance of residency status on persistence

The institutional data defines student residency

status as in-state resident, out-of-state resident,

and international student. As seen from Table 3,
the vast majority of students (658) were in-state

residents because USU is a land-grant state uni-

versity with the primary mission to serve people in

the state of Utah. There exists a statistically sig-

nificant difference in residency status between pers-

isters and non-persisters (p = 0.001). When

compared with in-state resident students, out-of-

state resident students were less likely to persist and
international students were more likely to persist.

Out-of-state resident students pay a much higher

tuition rate than in-state resident students at USU.

Students with financial concerns are less likely to

persist. Additionally, since themajority of engineer-
ing students at USU come from in-state, teaching

methods and culture are more familiar for in-state

residents than out-of-state resident students. Inter-

national students also pay a much higher tuition

than in-state resident students, but this tuition is

often subsidized by the students’ country of origin.

International students rarely work off campus and

experience less competing priorities than their resi-
dent counterparts. This, of course, does not dis-

count the tremendous language and cultural

barriers international students must overcome.

The fact that international students persist at such

a high rate is a testament to not only the tenacity of

the international students, but also to the programs

administered by USU to integrate international

students.

4.7 Significance of campus residence on persistence

The institutional data used for analysis in the

present study included data indicating if students

had lived on themain campus ofUSU.As seen from
Table 3, the majority of students (543) did not live

on campus. The percentages of persisters for stu-

dents who lived on campus and who did not live on

campus are very close: 50.2% vs. 49.9%. There exists

no statistically significant difference (p = 0.937)

between persisters and non-persisters in terms of

whether they lived on campus or not. One possible

explanation is the tendency for students to move
often at USU. The institutional data indicated if a

student had ever lived on campus, but did not

indicate where the student may have lived at the

point in time adecisiononpersistence in engineering

was made.

4.8 Significance of scholarship on persistence

As seen from Table 3, the majority of students (463)

had not received scholarships. The percentage of
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Table 3. Summary of results of Pearson’s chi-squared tests

Factors Categories
Percentage of
persisters

P-values from
Pearson chi-
square tests

Is there statistically
significant difference
in the group means?
P = 0.05

Gender Male (N = 682)
Female (N = 84)

50.7
44.0

0.248 No

Marital status Single (N = 493)
Married (N = 217)

45.0
61.8

0.000 Yes

Residency status In-state resident (N = 658)
Out-of-state resident (N = 65)
International student (N = 43)

50.0
35.4
72.1

0.001 Yes

Campus residence Lived on campus (N = 223)
Did not live on campus (N = 543)

50.2
49.9

0.937 No

Scholarship Received scholarship (N = 303)
Did not receive scholarship (N = 463)

48.2
51.2

0.416 No

Financial aid Received financial aid (N = 419)
Did not receive financial aid (N = 347)

61.6
36.0

0.000 Yes



persisters for students who received scholarships

(48.2%) is slightly lower than the percentage of

persisters for studentswhohadnot received scholar-

ships (51.2%). There exists no statistically signifi-

cant difference (p = 0.416) between persisters and

non-persisters in terms of whether students received
scholarships or not. In other words, students with

scholarships were no more likely to persist in

engineering than students without scholarships.

It should be noted, however, that the institutional

data did not specify when students received scholar-

ships, the amount or type of the scholarship, and if

that scholarship had been maintained. Without this

additional information, it is difficult to dismiss
scholarships as a factor predictive of persistence in

engineering. Two factors would lead the researchers

to believe that scholarships are, in fact, predictive of

persistence. The first is the tendency of studentswith

financial concerns to drop out at a higher rate.

Scholarships may add to the students’ sense of

financial wellbeing. Secondly, students with scho-

larships normally perform better academically than
students who do not have scholarships. It follows

that higher-performing students would be more

likely to persist.

4.9 Significance of financial aid on persistence

Table 3 shows that the majority of students (419)

received financial aid. The percentage of persisters

for students who received financial aid (61.6) is

significantly higher than the percentage of persisters

for students who had not received financial aid
(36.0%). There exists statistically significant differ-

ence (p = 0.000) between persisters and non-persis-

ters in terms of whether students received financial

aid or not. In other words, students who had

received financial aid were more likely to persist

than those who did not. Similar to students with

scholarships, a possible explanation of this finding is

the effect financial wellbeing can have on persis-
tence. Students who are comfortable in their finan-

cial situation are more likely to persist.

5. Limitations of the present study

The present study has three primary limitations.

First, all institutional data employed in this research

were collected from one single institution only. As

cultural and educational environments vary from

institution to institution, the research findings from

the present study only apply to those institutions

with a similar cultural and educational environ-
ment.

Second, the institutional data employed in the

present study were limited. For example, although

the institutional data provided information on

whether or not a student received a scholarship, it

did not provide further detailed information on the

amount of the scholarship and how often a student

received a scholarship. Scholarships from private

sources were also not reported in the institutional

data. For example, a one-time scholarship of $1,000

and a scholarship of $10,000 each year for multiple
years are significantly different in terms of main-

taining a student’s financial stability. Therefore,

how the amount of scholarship affects student

persistence could not be investigated in the present

study.

Third, because the institutional datawere limited,

the scope of the analysis of the data provided was

also limited. Interesting questions about the find-
ings require further investigations and may warrant

their own study. The examples of further investiga-

tions include inquiry into why older students out-

perform their younger peers, what types of financial

aid are most effective in increasing student persis-

tence, and why married students persist at a higher

rate than single students.

6. Conclusions

This paper has presented a quantitative research

study to employ readily available institutional data

to determine factors affecting persistence of engi-

neering undergraduates at a public research uni-

versity in the U.S. Institutional data were primarily
extracted from the university’s Banner database for

a total of 766 students including 383 persistering

students and 383 non-persistering students.

The results of statistical analysis show that

among 10 factors investigated in the present study,

seven factors are associated with persistence of

undergraduate engineering students, including

high school GPA, ACT math score, composite
ACT score, projected age at graduation, marital

status, residency status, and financial aid. The other

three factors (gender, campus residence, and scho-

larship) have no effect on student persistence. Stu-

dents with higher high school GPAs, ACT math

scores, and composite ACT scores were more likely

to persist in engineering. Older or married students

were more likely to persist than younger or single
students. When compared with in-state resident

students, out-of-state resident students were less

likely to persist and international students were

more likely to persist. Students who had received

financial aid were more likely to persist than those

who did not.

The above research findings have practical impli-

cations. The institutions with cultural and educa-
tional environments similar to Utah State

University can adjust entrance criteria to increase

the chances of success for students admitted into the

engineering program. For example, the institutions
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can target high-performance students (as measured

by their high school GPAs and ACT scores) for

engineering studies and provide financial aid to

support students. Additionally, orienting incoming

students to the demands and procedures of the

engineering program while familiarizing students
with the research finding from the present study

may be beneficial in informing students’ early

persistence decisions.
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