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Nontraditional Student Access and Success in Engineering 

 

Abstract 

There is a shortage of baccalaureate engineering majors in the United States. Engineering 

institutions need to attract more students. The National Science Board has published a detailed 

report about the importance of maintaining and increasing the number of Science, Technology, 

Engineering, and Math (STEM) majors in the U.S. to stay competitive in this increasing global 

economy. Nontraditional students could be a huge, potential source of engineers in the United 

States. The number of nontraditional students is increasing in higher education but is still a small 

population in engineering. Private, for profit institutions have been very popular and have 

attracted many nontraditional students, with their enrollment of nontraditional students reaching 

89%. Nontraditional students have been studied in community colleges and urban universities, 

but have been rarely studied at public 4-year universities in engineering due to a lack of 

longitudinal data on individual students. We studied nontraditional students using the Multiple-

Institution Database for Investigating Engineering Longitudinal Development (MIDFIELD). 

MIDFIELD is large enough to provide a better understanding of nontraditional students in public 

4 year universities, identify conditions where they are more numerous and more successful, and 

explore the conditions that support their success. MIDFIELD is a longitudinal, multi-

institutional, and multivariate dataset of over 209,737 engineering students. In this research, we 

examine nontraditional and traditional students that may be similar or different in outcomes and 

demographics. The focus is on engineering, rather than all the Science, Technology, Engineering 

and Mathematics (STEM) disciplines, because engineering is different from science, technology, 

and mathematics. The reported results are representative of large public institutions that have 

engineering departments and colleges. The universities in our data are a good representation of 

the U.S. engineering Bachelor of Science (B.S.) degrees. This research informs the process of 

broadening participation in engineering to increase the quantity and diversity of engineering 

baccalaureate degree recipients. 

Specifically, this research helps us understand the demographics and outcomes of nontraditional 

engineering students. Results from the research show that nontraditional students are 10% of the 

undergraduate engineering population from 1988 to 2002. We find that 37% of traditional 

students who switch into engineering graduate in engineering, whereas only 16% of 

nontraditional students who switch into engineering make it to graduation. This suggests that 

nontraditional students face additional barriers that limit their ability to switch into engineering.  

This inquiry will lead to the identification of practices that promote the access and success of a 

larger and more diverse population of nontraditional students. 
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Introduction 

There is a shortage of baccalaureate engineering majors in the United States. A way for 

engineering institutions to attract more people to engineering is not to recruit engineering 

students that are not interested, but to look at people that do not fit the traditional profile, 

nontraditional students. The National Science Board has published a detailed report about the 

importance of maintaining and increasing the number of Science, Technology, Engineering, and 

Math (STEM) majors in the U.S. to stay competitive in this increasing global economy.
1,2

 

Nontraditional students could be a huge, potential resource for the U.S.’s growing need for 

engineers. The number of nontraditional students is increasing in higher education but is still a 

small population in engineering.
3
 Private, for profit institutions have been very popular and have 

attracted many nontraditional students, with their enrollment of nontraditional students reaching 

89%.
3
 Nontraditional students have been studied in community colleges and urban universities, 

but have been rarely studied at public 4-year universities in engineering due to a lack of 

longitudinal data on individual students.  

 

The research of nontraditional students used the Multiple-Institution Database for Investigating 

Engineering Longitudinal Development (MIDFIELD). MIDFIELD was large enough to provide 

a better understanding of nontraditional students in public 4 year universities, identified 

conditions where they are more numerous and more successful, and explored the conditions that 

support their success. MIDFIELD is a longitudinal, multi-institutional, and multivariate dataset 

of over 209,737 engineering students.  

 

In this study we examined nontraditional and traditional students that were similar and different 

in demographics. The focus will be on engineering, rather than all the Science, Technology, 

Engineering and Mathematics (STEM) disciplines, because engineering is different from science, 

technology, and mathematics.
4
 The reported results are representative of large public institutions 

that have engineering departments and colleges. The universities in our data are a good 

representation of the U.S. engineering Bachelor of Science (B.S.) degrees.
5
 This research 

informed the process of broadening participation in engineering to increase the quantity and 

diversity of engineering baccalaureate degree recipients. 

 

The long-term goal of this research is to identify pathways to diversify the composition of the 

engineering profession and to increase the academic and professional success of engineering 

undergraduates from a broad range of backgrounds, interests, and experiences. MIDFIELD had a 

legacy of exploring questions of great interest to the engineering education community using 

evidence from a large-population longitudinal dataset. 
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What makes a student “nontraditional”? 

 

Students have been identified as “nontraditional” according to various characteristics that make 

them different from the larger “traditional” population. The term “nontraditional” focuses on 

characteristics that differentiate students on the basis of life experiences and choices, rather than 

on the basis of demographic characteristics such as race/ethnicity and gender. The National 

Center for Educational Statistics has defined the following characteristics as nontraditional:
3
 

 Delaying enrollment in higher education 

 Attending part-time for at least part of the academic year 

 Working 35 hours or more hours per week while enrolled 

 Being financially independent for financial aid purposes 

 Having non-spousal dependents  

 Being a single parent (a special case of having non-spousal dependents) 

 Not having a high school diploma 

 

Commonly cited figures that 73% of all undergraduates have at least one of these characteristics 

are misleading, because nontraditional students—especially certain types of nontraditional 

students—are much more likely to attend two-year colleges and may never transfer to four-year 

institutions. At public four-year institutions such as those included in MIDFIELD, 43% of 

students have none of these characteristics, 20% have one, 23% have two or three, and 14% have 

four or more. An even higher fraction (50%) of students at private four-year institutions fall into 

the “traditional” population. Although the listed characteristics do not include “being older than 

25 years of age”, the NCES report describes students 25 years old or older as being of 

nontraditional age. Many other researchers use the same definition, but describe nontraditional 

students as being over the age of 24.
6,7,8,9,10,11,12

 This is the definition that will be used in the 

present study. Other researchers have also included commuter students as nontraditional.
12,13

 

 

Nontraditional students enrolled in U.S. engineering programs 

 

Undergraduate engineering enrollments in the U.S. include a small and diminishing number of 

nontraditional students, although overall enrollment is growing. Engineering is not known for 

having nontraditional students, but many institutions in higher education are growing in their 

nontraditional student enrollment.
3
 Recent data shows that 89% of students in private for-profit 

institutions are nontraditional.
3
 Many nontraditional students are transferring previous credits 

into engineering programs at high percentages ranging from 79% to 100%. There is very little 

research on nontraditional students who transfer into engineering. We know very little about this 

population, their demographics, and their experiences. Many nontraditional students are transfer 

students, so they may be susceptible to transfer shock, a disruption when transferring to a new 

institution
14

 that results from academic, psychological, sociocultural, informational, financial and 

other barriers.
15,16

 Nontraditional students may be less resilient to the effects of transfer shock. 
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The benefits of studying nontraditional students  

 

Another benefit of studying access of nontraditional students in U.S. undergraduate engineering 

programs is what such a study might reveal about the engineering education system. 

Nontraditional students are in some ways at the margins of the cultural aspect of institution, so 

their choice of engineering in spite of the additional barriers to entry that result from being 

nontraditional suggest that they may be more intrinsically interested in learning engineering.
17,18

 

The extent to which the choices and outcomes of nontraditional students result from a sense of 

being “outsiders” can provide valuable information about what it means to be a part of a new 

culture and what it means to be an “insider” in the institution and in engineering.
19

 

 

A variety of benefits have been identified as a result of enrolling nontraditional students, 

including some that result from encounters between nontraditional and traditional students. Older 

students have more certainty with their choice in major,
20,21,22

 which leads to higher 

persistence.
23

 Nontraditional and female students have greater GPAs and greater decidedness.
24

 

Female nontraditional students in particular had better psychological functioning when compared 

to traditional students.
25

 A better understanding of the dynamics of access, performance, and 

success of nontraditional students is expected to result in improvements for both nontraditional 

and traditional students. 

 

Data and Method 

MIDFIELD was created as a successor to that earlier database to include more current data and 

additional data elements.
26

 MIDFIELD includes demographic, enrollment, course performance, 

and graduation data and has grown by adding new partner institutions and through updates. Data 

are placed in a common format to facilitate cross-institutional studies. A data dictionary and a 

sample Memorandum of Understanding are published online.
27

 MIDFIELD comprises whole 

population data for undergraduate, degree-seeking students—those who matriculate in 

engineering, those who switch into engineering from other majors, students who come to 

engineering as transfer students, part-time engineering students, and students who have never 

enrolled in engineering. This results in a dataset that comprises more than 1,000,000 unique 

undergraduate, degree-seeking students at 11 institutions. Of those, more than 200,000 were ever 

enrolled in engineering, and more than 85,000 graduated with a degree in engineering. 

 

MIDFIELD institutions award more than 10% of all U.S. engineering bachelor’s degrees 

annually and includes two historically black colleges and universities (HBCUs). MIDFIELD 

does not include any Hispanic Serving Institutions (HSIs) at this time. None of the current 

MIDFIELD partner institutions has significant numbers of Latino engineering students, so the 

data indicating traditional and nontraditional students by ethnicity is skewed towards black 

engineering students and away from Latino/Hispanic students. Even acknowledging this 
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limitation, MIDFIELD is large enough to support disaggregated analyses and contains 

longitudinal information on each student to avoid the limitations inherent in cross-sectional data 

or in the construction of synthetic cohorts. In that sense, while the racial/ethnic distribution of 

MIDFIELD does not match a national sample, conclusions regarding Hispanic students are likely 

representative of the experience of Hispanics in Predominately White Institutions. The current 

MIDFIELD partner institutions are large public universities in which over 20 percent of students 

major in engineering, versus the nine percent national average among institutions with 

engineering programs.
28

 Results are most likely to generalize to the same type of institution—

large public universities with above-average enrollment of engineering students—and therefore 

are relevant to institutions producing most engineering graduates nationally.
5
  

 

Relevant to the current study, MIDFIELD includes data from 6,330 engineering students who are 

over the age of 24, of whom 2,751 graduated in engineering. Many more students—17,069 

students ever enrolling in engineering—were classified as part time students. There are 1,678 

students who are in both groups, which will allow some exploration of different degrees of 

nontraditional status as defined in an earlier NCES study.
29

 Thus, the MIDFIELD database 

includes 21,721 students who were either over the age of 24 or enrolled part time, comprising 

10% of the 218,901 students in the database who ever enrolled in engineering. These numbers 

are large enough to permit meaningful analysis and are even large enough to disaggregate to 

explore effects by race/ethnicity, gender, discipline, and institution—although it will not be 

possible to disaggregate by all four simultaneously. Some MIDFIELD institutions enroll 

reasonable numbers of commuter students, but MIDFIELD does not include a designation to 

identify those students. While a data correction may be possible, there is likely a high degree of 

overlap between commuter and part-time students, so it is unlikely that this will add significantly 

to the population of nontraditional students available for study. 

 

A data update is underway that will add to these totals, and new institutional partners may further 

extend the reach of the dataset. A further 52,131 engineering students are included in 

MIDFIELD for whom no age was reported, of whom 14,807 graduated in engineering. We will 

seek data updates to fill in values where data are currently missing. Nontraditional student 

enrollments are certainly not distributed uniformly by institution—on average, 4-5% of student 

enrollment is nontraditional by age, but the percentages range from 1% to 25% by institution. 

Adding to institutional variability, nontraditional students enter exclusively as transfer students at 

some institutions, while at other institutions 25% of first-time-in-college students are of 

nontraditional age. The nontraditional student body is 20% female, which is typical of U.S. 

engineering enrollments.  
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Results and Discussion 

Nontraditional student access and completion 

 

Table 1 shows that the 10% fraction of nontraditional students is relatively stable over a large 

number of cohorts. While the NCES reports that 33% of undergraduates enrolled part time for at 

least one semester,
3
 the MIDFIELD designation that a student is part time is one assigned by the 

institution as a characteristic of the student rather than one that changes each semester based on 

the student’s credit load, so the actual incidence of part-time enrollment using the NCES 

definition would be higher. Similarly, the NCES definition of delayed enrollment is based on 

whether a student enrolls in undergraduate education in the same year they graduate high school, 

which is more encompassing than the definition based on a student being age 25 or older at 

matriculation. Again, therefore, the actual incidence of delayed graduation using the NCES 

definition would be higher. MIDFIELD contains no data to create an operational definition of 

any of the other nontraditional characteristics. As a result of these different definitions, it is 

difficult to determine to what extent the MIDFIELD institutions are representative of other 

public four-year institutions in the United States. 

 

Table 1: The nontraditional fraction of students matriculating and graduating in engineering. 

 

Cohort 

Engineering matriculants graduating in 

engineering 

% 

Nontraditional 

Nontraditional Total  

1987/88 335 2769 12% 

1988/89 237 3911 6% 

1989/90 281 4192 7% 

1990/91 499 5282 9% 

1991/92 473 5274 9% 

1992/93 530 5257 10% 

1993/94 497 5183 10% 

1994/95 465 5095 9% 

1995/96 455 4748 10% 

1996/97 515 4831 11% 

1997/98 504 4946 10% 

1998/99 450 4726 10% 

1999/00 449 4856 9% 

2000/01 358 3725 10% 

2001/02 284 2373 12% 

 

Of the 6,330 nontraditional students ever enrolled in engineering, 80% started in engineering, 

compared to 87% of traditional students—yet equal fractions of graduates in both populations 

started in engineering. It may be that nontraditional students who switch into engineering are not 

prepared for it or that nontraditional students explore a wider range of academic pathways before 
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selecting a major. These possibilities raise interesting questions about nontraditional students and 

their fit with engineering and highlight the need for further study. Considering students who 

switch into engineering after matriculating in other disciplines, another important question arises. 

While 37% of traditional students who switch into engineering graduate in engineering, only 

16% of nontraditional students who switch into engineering make it to graduation. This suggests 

that nontraditional students face additional barriers that limit their ability to switch into 

engineering. It will be particularly valuable to explore which disciplines provide paths to success 

for nontraditional students, particularly since the NCES reports that the student profile in the 

United States is increasingly nontraditional by these definitions. Nontraditional engineering 

students are significantly more likely to have entered MIDFIELD institutions as transfer 

students. While 19% of traditional students are transfers, 58% of nontraditional students are.  

 

Nontraditional students and the transfer pathway 

 

Transfer students have attended another institution before being admitted to their current 

university. Typical of MIDFIELD studies, institutional definitions prevail—a student is 

designated as a first-time student or a transfer student when the institution transmits the data. 

Generally, a student is a transfer student if 30 or more credits are transferred to the receiving 

institution from a single previous institution. As a result, students may receive large numbers of 

credits from Advanced Placement, dual enrollment, and other pathways and still be designated as 

a first-time-in-college student. Table 2 shows that the fraction of the nontraditional population 

entering as transfers varies by institution from 26% to 94%. Institutions with a higher fraction of 

nontraditional students tend to enroll a lower fraction of nontraditional students through the 

transfer pathway—some institutions seem to have policies or recruiting procedures that reach out 

to nontraditional students beyond the transfer pathway.  

 

Table 2: Institutions with more nontraditional students rely less on the transfer pathway. 

Institution 

Nontraditional fraction 

of engineering students 

Transfer fraction of 

nontraditional engineering 

students 

A 8% 94% 

B 15% 92% 

C 2% 90% 

D 6% 75% 

E 7% 70% 

F 10% 68% 

G 18% 66% 

H 14% 54% 

I 11% 42% 

J 12% 31% 

K 28% 26% 
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The diversity of nontraditional students 

 

Nontraditional students contribute to the diversity of an institution, to the engineering student 

body, and the engineering profession after graduation. It is relevant to ask whether nontraditional 

students are more diverse than traditional students on other measures. As discussed earlier, the 

20% of nontraditional students are female, typical of the traditional students. As in our earlier 

work, however, there are interesting results when the intersection of race/ethnicity and gender 

are considered. Table 3 shows the distribution of race/ethnicity and gender of the nontraditional 

and traditional engineering students. Native American, Other, and Unspecified are omitted. 

 

Table 3: The demographics of nontraditional and traditional engineering students. 

 

Race/ethnicity and 

Gender 

Nontraditional 

engineering 

students 

Traditional 

engineering 

students 

White Male 54% 59% 

White Female 17% 17% 

Black Male 9% 6% 

Asian Male 4% 5% 

International Male 4% 4% 

Black Female 4% 4% 

Hispanic Male 3% 3% 

Asian Female 1% 2% 

Hispanic Female 1% 1% 

International 

Female 1% 1% 

 

Nontraditional and traditional engineering students have a similar distribution of race/ethnicity 

and gender. A careful examination reveals that the nontraditional population has a lower fraction 

of White males and Asian students and concomitant gains in the fraction of Black males. Noting 

the severe underrepresentation of Black males and their low graduation rates in engineering,
30

 

nontraditional students may represent an untapped source of this underserved population. 

 

Conclusions 

The findings here begin to enhance our understanding of the access and success of nontraditional 

students and their impact on the traditional student enrollment. Furthermore, our findings raise a 

number of issues that suggest that further study will be valuable in identifying institutions, 

programs, and policies that are favorable with respect to the access and success of nontraditional 

students.  
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