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Abstract

Most studies on the benefits of participation in under-

graduate research (UGR) use data from student partici-

pants in undergraduate research programs (URPs), which 

offer a limited number of positions. In reality, however, 

the majority of UGR students participate in undergradu-

ate research not in programs (URNPs). The authors con-

ducted an institution-wide study at a Hispanic-serving 

institution to examine the relationship between academic 

success and participation in these two UGR modalities. 

Although there were some differences between URPs and 

URNPs, participation in research at this institution was 

largely equitable and inclusive, with UGR demographics 

that reflected those of the institution, and it was positively 

associated with increased benefits along multiple aca-

demic metrics, regardless of UGR modality. Importantly, 

these increases were observed for both first time in col-

lege and transfer students.
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Studies on the benefits of undergraduate research (UGR) 

participation have uncovered important educational and 

professional development gains for undergraduate research-

ers, including career clarification (Craney et al. 2011; Fred-

erick et al. 2021; Thiry, Laursen, and Hunter 2011; Zyd-

ney et al. 2002), student motivation toward their courses 

(Lopatto 2007), increased student retention (Baron et al. 

2020; Fakayode et al. 2014; Simmons 2018), increased 

GPA (Baron et al. 2020; Brown et al. 2020; Collins et al. 

2017; Fechheimer, Webber, and Kleiber 2011; Simmons 

2018; Whittinghill et al. 2019), protection against GPA 

decreases (Baron et al. 2020; Brown et al. 2020), increased 

graduation rates (Baron et al. 2020; Galli and Bahamonde 

2018; Hernandez et al. 2018; Whittinghill et al. 2019), 

increased interest in pursuing graduate degrees (Eagan et 

al. 2013; Haeger and Fresquez 2016), increased likelihood 

of enrollment into graduate programs (Bauer and Bennett 

2003; Carter, Mandell, and Maton 2009; Eagan et al. 2013; 

Follmer et al. 2017; Hathaway, Nagda, and Gregerman 

2002; Hernandez et al. 2018; Junge et al. 2010; Maton et 

al. 2009, 2016; Whittinghill et al. 2019; Wilson et al. 2018), 

and increased participation in the scientific workforce 

(Hernandez et al. 2018). UGR participation has also been 

associated with increases in skills such as critical thinking 

(Thiry et al. 2011; Zydney et al. 2002), problem-solving 

(Bauer and Bennett 2003; Hathaway et al. 2002), self-

confidence/self-efficacy (Adedokun et al. 2013; Estrada, 

Hernandez, and Schultz 2018; Haeger and Fresquez 2016; 

Loeser et al. 2021; Thiry et al. 2011), and communication 

(Monarrez et al. 2020; Zydney et al. 2002). 

Importantly, UGR participation has been shown to be 

particularly impactful for students from underrepresented 

minority (URM) groups. Participation in UGR for URM 

students has been associated with persistence (Espinosa 

2011; Simmons 2018), higher GPAs (Whittinghill et al. 

2019), higher likelihood of reporting plans to pursue 

graduate degrees in science, technology, engineering, and 

mathematics (STEM; Eagan et al. 2013), enrollment in 

further education (Hathaway et al. 2002; Hernandez et 
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al. 2018; Maton et al. 2009, 2016), entrance into science 

PhD programs (Whittinghill et al. 2019), and continua-

tion into (Hernandez et al. 2018) and success in STEM 

careers (Martinez et al. 2018). Although many studies 

have reported gains associated with participation in UGR 

for students from URMs, only a few studies have focused 

on Hispanic-serving institutions (HSIs) (Baron et al. 2020; 

Brown et al. 2020; Collins et al. 2017; Loeser et al. 2021; 

Simmons 2018) or on student populations with a high per-

centage of Latinx/Hispanic students (Estrada et al. 2018; 

Hernandez et al. 2018).

Furthermore, most research on the benefits of UGR has 

focused only on students who participated in structured 

UGR programs, a majority of which are for STEM majors 

(Haeger et al. 2020). Structured UGR programs typically 

select students on a competitive basis, offer a scholar-

ship or stipend, and immerse undergraduate research-

ers in a series of professional development activities 

(e.g., workshops, research presentations) in addition to 

research opportunities. However, most institutions also 

offer a diverse range of non-programmatic, less structured, 

apprentice-style research experiences, such as departmen-

tally supported research assistantships, for-credit research 

opportunities (e.g., capstone courses, independent stud-

ies courses, honors thesis), and volunteer opportunities. 

Importantly, students in research apprenticeships out-

side of structured programs typically outnumber those in 

structured programs because programmatic opportunities 

are limited by funding and are mostly available in the 

STEM disciplines. Thus, given the preponderance of UGR 

opportunities outside of structured programs, studying 

the benefits provided by these experiences and how these 

experiences compare with programmatic UGR experi-

ences is imperative.

Efforts to investigate the benefits of UGR participation 

on a larger scale include institution-wide (Baron et al. 

2020; Collins et al. 2017; Fechheimer et al. 2011; Sim-

mons 2018; Whittinghill et al. 2019) and multi-institution 

(Estrada et al. 2018; Hernandez et al. 2018; Wilson et al. 

2018) studies that have examined the relationship between 

UGR participation and gains in several metrics. These 

studies showed that UGR participation was associated 

with student retention (Simmons 2018), increased GPA 

(Baron et al. 2020; Collins et al. 2017; Fechheimer et 

al. 2011; Hernandez et al. 2018; Simmons 2018), degree 

completion (Baron et al. 2020; Hernandez et al. 2018), 

enrollment in further education, and participation in the 

scientific workforce (Estrada et al. 2018; Hernandez et al. 

2018). However, these studies did not distinguish between 

the different modalities of UGR experiences (i.e., struc-

tured program versus no program).

Research on the effects of these different modes of UGR 

experiences is limited and has been identified as one of the 

questions about UGR that need further investigation (Hae-

ger et al. 2020). Pioneering studies addressing these ques-

tions surveyed alumni who participated in undergraduate 

research programs (URPs) and a set of matched controls, 

some of whom reported participating in undergraduate 

research not in programs (URNPs; Bauer and Bennett 2003; 

Hathaway et al. 2002). Both of these studies were conduct-

ed at large, primarily white institutions, although the pro-

gram at one of the institutions was specifically focused on 

engaging URMs in research (Hathaway et al. 2002). Both 

studies surveyed thousands of alumni to ask about percep-

tions of the effects of their undergraduate education, career 

plans, enrollment in further education, and other variables. 

These studies reported higher rates of enrollment in further 

education for students who participated in research either 

as URPs or URNPs, compared with students who did not 

participate in either research modality (Bauer and Bennett 

2003; Hathaway et al. 2002). Interestingly, there were 

some differences in outcomes between URPs and URNPs. 

Although both URPs and URNPs continued into further 

education at similar rates, URPs had a higher rate of enroll-

ment into professional education than URNPs (Hathaway 

et al. 2002). Undergraduate researchers, particularly URPs, 

also reported higher benefits in skills such as communica-

tion, locating and analyzing information, and clarification 

of career goals (Bauer and Bennett 2003). 

Given the large spectrum of institutions (e.g., primarily 

undergraduate, comprehensive, Historically Black, His-

panic-serving), there appears to be a lack of institution-

wide studies that investigate the relationship between 

participation in the different modalities of UGR and 

academic outcomes. This is particularly true for institu-

tions with student populations that are predominantly 

URMs and particularly at HSIs. A major hurdle to con-

ducting these institution-wide studies has been the dif-

ficulty in tracking student participation in research at the 

institutional level, which is in part due to the multitude 

of segregated programs and research modalities at most 

institutions. In 2014, The University of Texas at El Paso 

(UTEP) approved a new UGR course that allows effective 

tracking of all modalities of apprentice-style UGR in a 

single course. Students conducting UGR or scholarly or 

creative activities (from here on referred to collectively 

as UGRs) under the mentorship of a faculty member 

enroll in this zero-credit course regardless of the modal-

ity of their research opportunity (e.g., research as part of 

a structured program, paid research assistantship, unpaid 

research experience, for-credit research experience). The 

existence of this institutional tracking mechanism allowed 

us to conduct an institution-wide study on the effects of 

UGR participation that is inclusive of all disciplines and 

all modalities of research apprenticeships. 

Thus, this article examines the relationship between par-

ticipation in different UGR modalities and academic 
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researchers or participate in research for credit. URNPs at 

UTEP are not required to participate in structured activi-

ties but are invited to participate in some activities orga-

nized by some UGR programs and/or the Campus Office 

of UGR Initiatives (COURI). Importantly, both URPs and 

URNPs are required to register in the zero-credit UGR 

course every semester that they conduct research. 

Research Design

This was a retrospective quasi-experimental study that 

compared academic outcomes for four groups of students: 

URPs, URNPs, and their corresponding matched control 

groups of students, mURPs and mURNPs, respectively, 

who did not participate in apprentice-type research oppor-

tunities. This research project was reviewed and approved 

by UTEP’s Institutional Review Board (IRB Reference # 

1289740-1). 

Subjects and Cohort Description 

Institutional data collected from two cohorts were ana-

lyzed to define the subjects in each group for this study. 

Cohort 1 consisted of all incoming undergraduate students 

for the fall of 2013 (N = 4809). Cohort 2 consisted of all 

incoming undergraduate students for the fall of 2014 (N 

= 4840). The URP and URNP groups were defined as 

follows. First, enrollment in the zero-credit UGR course 

was used to determine which students in these cohorts 

conducted research at any point during the 2013–2018 

period. Next, records provided by COURI were used to 

determine which students participated in any of the 13 

UGR programs that existed at the institution between 

2013–2018. These students constitute the URP group. It is 

important to note that 11 of the 13 UGR programs avail-

able on campus during the time of the study only offered 

research opportunities for students in STEM majors. 

For the purpose of this study, STEM majors are defined 

following the classification used by the National Sci-

ence Foundation (Fiegener 2015), which includes social, 

behavioral, and economic sciences.

Students who registered for the research course but did 

not participate in any of the research programs were 

included in the URNP group. In addition to URP and 

URNP students, a third set of students classified as 

research assistant student employees but not enrolled in 

the research course was identified. Since these students 

had not registered for the zero-credit UGR course, the 

authors could not accurately determine if they had con-

ducted research or not. Therefore, this group was exclud-

ed from the study (n = 53 for cohort 1, n = 33 for cohort 

2). Students in the two matched control groups, mURP 

and mURNP, were identified by one-to-one matching to 

students in the URP and URNP groups as described in 

the “matching for control groups” section. The process to 

identify the study groups is summarized in the schematic 

shown in Figure 1A.

outcomes at the institutional level using institutional 

academic metrics. This article sought to address the fol-

lowing four research questions: 

 1. Is participation in different UGR modalities associated 

with increased academic performance? 

 2. Is participation in different UGR modalities associated 

with increased graduation rates? 

 3. Is participation in different UGR modalities associated 

with increased enrollment in further education? 

 4. Are there differences in these outcomes between first 

time in college (FTC) and transfer students? 

Methodology

Institutional Context

UTEP is a large, public, HSI with an undergraduate stu-

dent population that is largely Hispanic (>80 percent). It is 

classified as a doctoral university with very high research 

activity and high undergraduate enrollment, and it serves a 

student population that is highly financially disadvantaged 

and primarily nonresidential. UTEP was selected for this 

study because of the novel implementation of a zero-credit 

UGR course as a way for students, faculty, and the institu-

tion to track participation in UGR. Since implementation, 

undergraduate students were able to enroll in the course 

every semester they conducted research under the mentor-

ship of UTEP faculty. By nature of it being a zero-credit 

course, enrollment did not interfere with credit require-

ments for different majors nor impose an added tuition 

cost for students. Importantly, this course was open to 

students from all majors on campus. The only requirement 

for enrollment was approval from the faculty member who 

served as the research mentor of the student.

UGR Modalities

At UTEP, undergraduate students can engage in research 

via two general mechanisms: through research apprentice-

ships under the direct mentorship of a faculty member and 

through course-based undergraduate research experiences 

(CUREs). CUREs are research courses embedded within 

the curricula of some majors (Auchincloss et al. 2014) and 

they were not included in this study. This study focuses 

on the effect of apprentice-type research experiences. 

Students who engaged in research apprenticeships were 

classified into two groups: URPs and URNPs. URPs typi-

cally undergo a competitive selection process, and once 

they are accepted into a program, they conduct research 

with a faculty adviser, receive a stipend or scholarship, and 

participate in a series of structured program activities (e.g., 

professional development workshops, special seminars, 

meetings with other program participants, presenting their 

research in the campus UGR symposium). URNPs typi-

cally find research opportunities directly with the faculty 

advisers. Some URNPs receive a stipend if the faculty 

member has the independent funding to provide it, but the 

majority of URNPs do not, as they are either volunteer 
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Descriptive Variables Used in the Study

The following variables were used to establish demo-

graphic characteristics as well as baseline indicators for 

matching subjects to their controls. Grade Point Average 

in the first term (GPA 1st Term) and major were used as 

baseline academic indicators. Receipt of a federal Pell 

grant was used as the indicator for socioeconomic status. 

Federal Pell grants are awarded to students with severe 

financial need on a noncompetitive basis. Pell grant eligi-

bility requires the applicant to be a citizen of the United 

States with demonstrable financial need and enrolled 

in an undergraduate degree at a non-foreign institution 

(Department of Education 2021). It is important to note 

that a significant percentage of subjects had “no data” for 

this variable, and the reason for this could be not submit-

ting a Pell grant application or being ineligible for these 

types of grants (e.g., international students). Gender was 

obtained from student registration records and was based 

on self-identification by the students given a binary choice 

(female, male). Race and ethnicity were also obtained 

from student registration records and were based on self-

identification by the students. For the purposes of this 

study, the term URM refers to racial/ethnic groups under-

represented in STEM as defined in the United States Code 

(U.S. Government Publishing Office 2011). Students were 

grouped into five categories based on race/ethnicity and 

were coded as follows: the “non-URM” category included 

students who identified as White non-Hispanic and Asian 

Americans; the “Hispanic” category includes students who 

identified as Hispanic of any race; the “Other URM” cate-

gory grouped students who identified themselves as Black 

non-Hispanic, American Indian, Alaskan Native, Native 

Hawaiian or other Pacific Islander, and two or more races; 

the “unknown” category included students who provided 

no information about race/ethnicity and the “international” 

category grouped all international students except perma-

nent residents and students with visas to domicile, who are 

included in the race/ethnicity categories above. 

Study Variables

The independent variable used in this study is the type of 

UGR experience: URP, URNP, and their respective matched 

control groups, mURP and mURNP. For the analysis of sub-

jects by entry status, the students were classified as FTC or 

transfer student based on whether the participant transferred 

zero (FTC) or any (transfer) semester credit hours (SCH) 

from another postsecondary institution when enrolling at 

the institution. The dependent variables used are commonly 

used metrics of academic achievement: number of SCH 

attempted and earned, cumulative GPA, four-year and five-

year graduation rates, and enrollment in further education 

after graduation. SCH attempted is a measure of the course 

load students enrolled in at the institution. SCH earned rep-

resents the courses students completed. Cumulative GPA 

was the GPA earned by the student from the time the stu-

dent first enrolled at the institution (fall of 2013 for cohort 

Matching

1st Term GPA

Entry Status

Major

FIGURE 1. Matching Process and Comparison of Matching 

Variables

Note: (A) Schematic describing the matching process for the two 
cohorts of participants. (B) Comparison of the distribution of students 
by entry status. (C) Tukey box plot with outliers for GPA in the first 
term. The median is shown as a line in the box, p values for t-tests are 
denoted with asterisks (*p < .05).

Undergraduate 
Researchers in 
Programs (URP)

Cohort 1 (N=63) 

Cohort 2 (N=87)

Entering students

Cohort 1 (N=4840); Cohort 2 (N=4809)

Matched Group for 
Undergraduate 
Researchers in 

Programs (mURP)

Cohort 1 (N=63) 

Cohort 2 (N=86)

Matched Group for 
Undergraduate 

Researchers Not in 
Programs (mURNPs)

Cohort 1 (N=186) 

Cohort 2 (N=202)

Student Entry Status

A

B

GPA 1st TermC

Cohort 1

Cohort 2

Cohort 1 Cohort 2

Undergraduate 
Researchers Not in 
Programs (URNP)

Cohort 1 (N=187) 

Cohort 2 (N=203)



12 Scholarship and Practice of Undergraduate Research

Institution-Wide Analysis of Academic Outcomes Associated with Participation in UGR

participation (Yes/No) as the dependent variable to test 

association with five descriptive variables: GPA 1st Term, 

gender, socioeconomic status, race/ethnicity, and major. 

This analysis was conducted using the two full cohorts 

(Cohort 1 N = 4809; Cohort 2 N = 4840), and it revealed 

two variables had the largest association with participation 

in research: GPA in the first term and major (see Table 1). 

Importantly, the analysis also showed a slight association 

between research and race/ethnicity. However, the effect 

size was <2 for both cohorts, which was not significant 

for this test (α > .01). The association between research 

participation and GPA was expected because participa-

tion in research, particularly in structured programs, is 

a highly selective process that typically favors students 

with higher GPAs. Similarly, a bias in terms of major 

was expected because 11 out of the 13 UGR programs 

included in this study were only open to students in 

STEM majors. These differences underscored the need to 

identify a control group of subjects that were matched for 

these two variables. 

Case-control matching in SPSS was used to match sub-

jects in the URP and URNP groups to subjects not in 

these groups. Subjects were matched for GPA in the first 

term (with a ±0.5 fuzz) and major because these variables 

showed significant effects in the logistic regression, indicat-

ing selection biases for research participation associated 

with these variables, as indicated previously. Since exact 

matches by major were not available for all subjects, majors 

were given numerical codes, with similar majors having 

more similar numerical codes than more dissimilar majors. 

Matching was then performed for major with a ±0.5 fuzz. 

All matching was performed without replacement, giving 

1; fall of 2014 for cohort 2) to the end of academic year 

2017–2018 (summer of 2018) or graduation if the student 

graduated before summer of 2018. Four-year graduation 

was defined for cohort 1 as graduation at or before the end 

of academic year 2016–2017 and for cohort 2 as graduation 

at or before the end of academic year 2017–2018. Five-

year graduation for cohort 1 was defined as graduation at 

or before the end of academic year 2017–2018. Five-year 

graduation for cohort 2 could not be calculated because 

the data provided for this cohort only spanned four years. 

Enrollment in further education was based on enrollment 

verification provided to the institution by the National Stu-

dent Clearinghouse. 

Statistical Analysis

Institutional data were entered and analyzed using SPSS 

and JMP. Categorical variables were initially coded in 

SPSS and then imported into JMP for further analysis. For 

continuous numerical variables (e.g., cumulative GPA, 

SCH), means were analyzed using one-way ANOVA, fol-

lowed by all-group comparisons using the Tukey-Kramer 

multiple comparison test. For categorical variables (e.g., 

graduation, enrollment into further education), between-

groups chi-square analysis was performed using the likeli-

hood ratio test. 

Control Group Matching

Because acceptance in research programs is determined 

through competitive selection, and participation in UGR 

as a volunteer is subject to volunteer bias, the authors first 

sought to identify whether the probability of participation 

in research was associated with any of the descriptive vari-

ables. To do this, a logistic analysis was performed using 

the nominal logistic fit function in JMP with research 

Demographic variable Effect LogWortha DF Effect likelihood ratio (chi-square) p value

Cohort 1

GPA 1st term  36.649  1  163.2168  <.0001*

Major  28.610  74  302.1255  <.0001*

Ethnicity  1.974  8  19.9240  .0106

Socioeconomic status (Pell received)  0.251  2  1.15511  .5613

Gender  0.185  1  0.20137  .6536

Cohort 2

GPA 1st term  50.248  1  225.5237  <.0001*

Major  28.825  71  297.7780  <.0001*

Ethnicity  1.834  8  19.0380  .0147

Socioeconomic status (Pell received)  0.252  2  1.1620  .5593

Gender  0.487  1  0.9660  .3257

TABLE 1. Logistic Regression to Estimate the Effect of Descriptive Variables on Likelihood of Participation in UGR (Full Cohorts)

Note: aEffect LogWorth is calculated as −log
10

(p value). Values >2 are significant at α < .01.
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priority to exact matches and randomizing the case order 

when drawing matches with a random number seed of 10. 

Using this protocol, the authors were able to match a great 

majority of the URP and URNP subjects in both cohorts 

(cohort 1: URP n = 63, URNP n = 187, exact matches = 175, 

fuzzy matches = 74, unmatched subjects = 1; Cohort 2: URP 

n = 87, URNP n = 203, exact matches = 182, fuzzy matches 

= 106, unmatched subjects = 2). The three unmatched sub-

jects were included in the study. 

Results

The overall goal of this study was to perform an institution-

wide analysis of the relationship between participation in 

different modalities of apprentice-type UGR experiences 

and academic outcomes. As described in the methodology 

section, the groups compared in this study were URPs, 

URNPs, and their respectively matched control groups, 

mURPs and mURNPs. URPs conducted research as part of 

structured programs, received a scholarship or stipend, and 

were required to participate in other programmatic activi-

ties (e.g., professional development workshops, meetings 

with program directors and peers, presentations at confer-

ences). URNPs conducted research but were not part of a 

structured program and were invited, but not required, to 

participate in any additional programmatic activities. Sub-

jects in the matched control groups were selected by one-

to-one matching of URPs and URNPs to non-researchers 

in the same cohort who had a similar entry status (transfer 

or FTC), similar GPAs in their first term at the institution, 

and similar declared majors (see Figure 1A for a schematic 

summary of the matching process and the matching for 

control groups section in the methodology for details on 

the matching procedure). 

Verification of Matching Variables 
First, the validity of the matching strategy was assessed 

by comparing the four study groups on the variables used 

for matching. When compared for entry status, the distri-

bution of transfer and FTC students was similar across 

URP, URNP, and matched control groups for cohort 1 (see 

Figure 1B; χ2[DF = 6, N = 499] = 3.969, p = .6808). For 

cohort 2 there were significant differences between the 

URP and URNP groups (χ2[DF = 3, N = 578] = 5.1855, p 

= .0157), with the URNP group having a larger percentage 

of transfer students (29.06 percent) than the URP group 

(17.24 percent). This difference was mirrored in their 

respective matched control groups (mURNP 29.21 percent 

versus mURP 16.28 percent), indicating the matching pro-

cess was successful for this variable. It is important to note 

that the percentage of transfer students participating in 

research, in either modality, is lower than the population of 

transfer students at the institution (37.62 percent in cohort 

1, 37.10 percent in cohort 2). These results indicate that 

transfer students are less likely to participate in research 

and suggest a need for the development of recruitment 

strategies that specifically target this underserved group.

Next, the matching of the four groups on their baseline 

GPA (GPA in their first term at the institution; see Figure 

1C) was verified. A difference was observed between URP 

and URNP students in both cohorts with the median GPA 

1st term of URPs being 0.25 and 0.22 higher than URNPs 

in cohorts 1 and 2, respectively. Since UGR programs 

select students on a competitive basis, this finding is 

not surprising. Importantly, the baseline GPAs for URPs 

and URNPs were comparable to their respective match-

es (mURP and mURNP), indicating that the matching 

was successful at capturing the baseline GPA differences 

between URPs and URNPs. 

The third variable used for matching was the first selected 

major. As stated in the methodology, 11 of the 13 UGR pro-

grams were only open to students in STEM majors. Thus, 

the majority of URPs (92.07 percent in cohort 1, 87.36 

percent in cohort 2; see Table 2) were students majoring 

in STEM fields. Interestingly, a majority of URNPs were 

also students majoring in STEM (83.42 percent in cohort 

1, 84.24 percent in cohort 2). The matched groups reflect-

ed the major distribution of URPs and URNPs (see Table 

2), indicating that the matching by major was successful. 

Importantly, these data also indicate a severe underrepre-

sentation of non-STEM majors in research since the distri-

bution of STEM majors as a percentage of all undergradu-

ate students in each cohort is much smaller (37.50 percent 

in cohort 1, 37.42 percent in cohort 2). Different scenarios 

could explain this. For example, lack of identification of 

scholarship and creative work with the term “research” 

can lead to students conducting scholarly work or creative 

activities to not register for the UGR course. It is also pos-

sible that faculty in non-STEM disciplines mentor fewer 

students than faculty in STEM fields, resulting in fewer 

opportunities for non-STEM majors to engage in research. 

Overall, these results indicate a need to increase awareness 

of and opportunities for research in non-STEM fields. 

Participant Demographics

UTEP is an HSI with an undergraduate student population 

that is majority Hispanic (>80 percent) and a high percent-

age of financially disadvantaged students. To determine 

whether any differences existed in demographic variables 

among the groups included in this study, the demographic 

characteristics of students who engage in research were 

analyzed. First, the distribution of students based on 

socioeconomic status was analyzed using receipt of the 

need-based federal Pell grant as the indicator. (A descrip-

tion of eligibility for federal Pell grants is provided in the 

methodology.) This analysis showed that the percentage 

of financially disadvantaged students was similar across 

all four groups, with 60 percent or more of the students 

receiving federal Pell grants (see Figure 2A; cohort 1 

χ2[3, N = 488] = 3.078, p = .3798; cohort 2 χ2[3, N = 479] 

= 4.786, p = .1882). It is important to note that students 

reporting “no data” for this variable were excluded from 
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interesting because the groups were matched on baseline 

GPA, major, and entry status, but not on financial status. 

These results indicate that although financially disad-

vantaged students engage in research at UTEP in large 

numbers, there is a slight underrepresentation of finan-

cially disadvantaged students in research compared to the 

institution as a whole, particularly for students engaging 

in research outside of programs (URNPs). Importantly, 

this underrepresentation can be overcome by providing 

financial support for researchers as suggested by the data 

in the URP group, cohort 1.

Next, the distribution of students by race and ethnicity 

across all groups was analyzed. All four groups showed 

a relatively similar distribution of students from racial 

and ethnic groups that are traditionally underrepresented 

in STEM (see Figure 2B). Note that chi-square analysis 

could not be computed because some of the categories 

had very low numbers of subjects. The percentage of 

URMs (Hispanic and other URM categories) in the URP 

group (84.1 percent for cohort 1; 80.4 percent for cohort 

this chi-square analysis, but were included in the graphs 

(Figure 2A) and other analyses. Although the percent-

ages of financially disadvantaged students participating 

in research are similar to their matched groups, they are 

slightly different from the institutional levels. The per-

centage of financially disadvantaged URNPs is 4.9 and 

7.3 percent lower than the institutional levels for cohorts 

1 and 2, respectively. For URPs the difference depends 

on the cohort, with cohort 1 having 4.44 percent more 

financially disadvantaged students than the institution as 

a whole (74.60 percent of URPs versus 70.16 percent for 

the institution), whereas the level of financially disadvan-

taged students in cohort 2 is 6.98 percent lower than the 

institution (60.91 percent of URPs versus 67.89 percent 

for the institution). Taken together, these results suggest 

that financial burden might be a factor deterring partici-

pation of undergraduate students in research, particularly 

outside of programs that offer stipends. Interestingly, the 

matched groups also show a slightly lower (0.07–3.93 

percent) percentage of financially disadvantaged stu-

dents compared to institutional levels. This similarity is 

Field of major URP (%) mURP (%) URNP (%) mURNP (%)

Cohort 1 N = 63 N = 63 N = 187 N = 186

Engineering  30.16  30.16  20.32  20.97

Health sciences  7.94  7.94  13.37  13.44

Humanities & arts  4.76  4.76  5.88  6.45

Life sciences  36.51  33.33  22.99  19.35

Mathematics & computer sciences  1.59  3.17  1.07  1.08

Other  3.17  3.17  10.70  11.83

Physical & Earth sciences  9.52  4.76  2.14  2.69

Psychology & social sciences  6.35  12.70  23.53  24.19

STEM majorsa  92.07  92.06  83.42  81.72

Cohort 2 N = 87 N = 86 N = 203 N = 202

Education  0  0  1.48  1.49

Engineering  29.89  30.23  27.59  28.22

Health sciences  10.34  10.47  10.84  9.90

Humanities & arts  4.60  4.65  4.43  1.98

Life sciences  33.33  32.56  21.18  22.28

Mathematics & computer sciences  1.15  2.33  1.48  1.49

Other  8.05  8.14  9.85  11.39

Physical & Earth sciences  5.75  1.16  4.43  2.48

Psychology & social sciences  6.90  10.47  18.72  20.79

STEM majorsa  87.36  87.22  84.24  85.16

TABLE 2. Distribution of Majors by Field Using Code from the Survey of Earned Doctorates

Note: aSTEM majors include engineering, health sciences, life sciences, mathematics & computer sciences, physical & Earth sciences, and psychology & 
social sciences.
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2) and URNP group (81.8 percent for cohort 1; 71.9 per-

cent for cohort 2) is close to but slightly lower than the 

percentage for the institution as a whole (87.9 percent for 

cohort 1; 85.3 percent for cohort 2). Interestingly, this 

underrepresentation of URMs in research is largely due 

to an overrepresentation of international students, since 

the percentages of international students are higher in the 

URP (9.5 percent for cohort 1; 9.19 percent for cohort 2) 

and URNP groups (9.1 percent for cohort 1; 18.2 percent 

for cohort 2) than in the institution as a whole (3.6 percent 

for cohort 1; 6.44 percent for cohort 2). Importantly, the 

expectation was to see a larger proportion of international 

students among URNPs compared to URPs because the 

majority of the UGR programs at the institution (11 out 

of 13) were funded by grants from US federal agencies, 

which fund only US citizens and residents. This was the 

case for cohort 2. Surprisingly, the proportion of interna-

tional students in the URP and URNP groups was similar 

for cohort 1. These data indicate that international stu-

dents engage in all modalities of research at proportion-

ally higher rates than expected, despite opportunities for 

international students to participate in research programs 

being limited to nonfederally funded programs finan-

cially supported by the on-campus student employment 

program.

Lastly, the gender distribution across all groups was ana-

lyzed (see Figure 2C). Importantly, the available records 

for student gender identity are binary (i.e., male or female), 

forcing any student who identifies as nonbinary to choose 

one of the two options. Analysis of these data showed no 

difference in gender distribution across the four groups for 

cohort 2 (χ2[3, N = 578] = 0.969, p = .8088) and a slight 

difference for cohort 1 (χ2[3, N = 499] = 8.051, p = .0450). 

This difference is due to a higher representation of females 

in URNP and mURNP compared with URP and mURP. 

It is unclear why this gender difference exists in cohort 1 

but since this difference is not observed in cohort 2, this is 

unlikely the result of gender bias in the different research 

modalities. 

FIGURE 2. Demographic and Socioeconomic Indicators Are Comparable between Research and 

Non-research Groups

Note: (A) Comparison of socioeconomic status using receipt of need-based federal Pell grants as an indicator 
for financial need. (B) Comparison of race and ethnicity distributions. (C) Comparison of gender distribution. 
Note that this information was recorded by the institution on a binary scale.

Socioeconomic indicators (Pell Grant)A

Race and ethnicityB

GenderC

Cohort 1 Cohort 2

Cohort 1 Cohort 2

Cohort 1 Cohort 2
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GPA) rather than cumulative GPA alone. Typically, college 

students show a decrease in GPA over time (Sell, Naginey, 

and Stanton 2018). As expected, non-research students 

(mURP and mURNP) showed a strong decrease in GPA 

ranging from −0.2494 points to −0.4862 points (see Table 
3). Interestingly, the decline in GPA was nearly abolished 

or even transformed into a slight gain in GPA for students 

engaged in research, regardless of modality (GPA change 

ranging from −0.0192 to +0.088). 

Comparisons between URP and URNP indicated that 

although the average cumulative GPA for URPs is higher 

than that of URNPs, this difference is only statistically 

significant for cohort 2 but not for cohort 1 (see Table 3). 

This finding is particularly striking since these two groups 

showed a statistically significant difference in baseline 

GPA (see Figure 1C). Similarly, no major difference is 

observed between the URP and URNP groups in terms of 

GPA change (see Figure 3D and Table 3), indicating that 

both types of research opportunities are associated with 

protection against GPA decline.

Although the results above indicate that participation in 

UGR experiences, regardless of the type of experience, 

is associated with higher average GPAs and might protect 

students from the typical GPA decline observed in college, 

the possibility that these results are affected by the selec-

tive nature of research experiences cannot be ruled out. 

This could be the case when faculty and program selection 

committees preferentially select students who consistently 

maintain a high GPA for their research positions.

Participation in Either Research Modality Is Associated 

with Increased Graduation Rates

The second question of this study was whether participa-

tion in the different types of UGR opportunities is associ-

ated with increased graduation rates. To address this ques-

tion, the four-year and five-year graduation rates for the 

study groups were compared (see Figure 4A–B). Note that 

five-year graduation data were only available for cohort 

1, as cohort 2 was just beginning its fifth year when the 

data were collected (see methodology). A positive asso-

ciation between research participation and graduation rate 

was observed when comparing URPs and URNPs to their 

respective matched groups. The four-year graduation rates 

for URPs were 19.04–20.28 percent higher than mURPs 

(see Figure 4A) and this difference widened to 26.98 per-

cent when looking at the five-year graduation for cohort 1 

(see Figure 4B). Similarly, URNPs had 4-year graduation 

rates that were 26.61 percent and 28.91 percent higher than 

mURNPs (see Figure 4A) and this difference also widened 

to 32.92 percent after five years (see Figure 4C). These 

results indicate that students involved in either modality of 

research graduated at much higher rates than students who 

did not participate in research. Interestingly, the difference 

was more pronounced for URNPs than for URPs.

Overall, these results indicate that participation in research 

at UTEP is reasonably equitable in terms of socioeco-

nomic status, gender, race, and ethnicity. However, there 

is a slight underrepresentation of financially disadvan-

taged students and an overrepresentation of international 

students among research participants compared to the 

institution as a whole. A more detailed analysis is needed 

to determine the potential causes of these differences.

Participation in Either Research Modality Is Associated 

with Higher Earned SCH

To begin the analysis of whether participation in UGR 

is associated with increased academic performance, the 

authors asked whether there were any differences in the 

number of SCH earned and the ratio of SCH earned/

attempted among the study groups. One-way ANOVA anal-

ysis identified significant differences among the groups for 

these metrics (see Figure 3A–B). Subsequent comparison 

between the groups via Tukey-Kramer analysis revealed 

that in both cohorts the average number of SCH earned was 

significantly greater for research participants (21.33–37.57 

percent SCH higher) compared with their non-research 

matches (URP versus mURP, URNP versus mURNP; Table 

3). Similarly, when comparing the average ratio of SCH 

earned/attempted, URNPs had significantly greater aver-

ages than mURNPs for both cohorts. URPs also showed 

an increased average of SCH earned/attempted when com-

pared to mURPs, albeit this difference was only statistically 

significant for cohort 2 (see Table 3). These results indicate 

that participation in research is associated with higher SCH 

earned and a higher ratio of SCH earned/attempted, particu-

larly for students in the URNP group. Importantly, compari-

sons between URP and URNPs revealed that these groups 

earned SCH at similar levels (see Table 3). These results 

indicate that participation in either modality of research is 

associated with higher earned SCH.

Participation in Either Research Modality Is Associated 

with Higher Cumulative GPA and Protection from GPA 
Decline

Next, cumulative GPA was used as another measure 

of academic achievement. One-way ANOVA analyses 

showed that URPs and URNPs earned higher cumulative 

GPAs than their respectively matched groups (see Figure 

3C and Table 3). On average, URPs earned cumulative 

GPAs that were 0.3794 (cohort 1) and 0.4097 (cohort 2) 

higher than mURPs. Similarly, URNPs earned cumula-

tive GPAs 0.2118 (cohort 1) and 0.2127 (cohort 2) higher 

than mURNPs. An important caveat is that URPs undergo 

stringent selection to be admitted into their research pro-

grams that can include evaluation of their GPAs. As shown 

in Figure 1C, URPs have a significantly higher baseline 

GPA than URNPs. Thus, the authors reasoned that a more 

accurate way to measure the effect of participation in 

research on GPA attainment is to analyze the change in 

GPA over time (GPA change = cumulative GPA − baseline 
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Participation in Either Research Modality Is Associated 

with Increased Enrollment into Further Education

The third question of this study was whether participation 

in the different types of UGR opportunities is associ-

ated with increased enrollment in further education after 

graduation. To address this question, data from the National 

Student Clearinghouse on enrollment in further educa-

tion were analyzed for those students who had graduated 

by the summer of 2018. That is, students who graduated 

within five years of enrollment for cohort 1 and students 

FIGURE 3. Undergraduate Researchers Attempt and Earn More SCH and Maintain Higher GPAs 

Than Non-researchers

Note: (A) Comparison of SCH earned. ANOVA of mean earned SCH was F(3, 495) = 37.8685, p < .0001 
for cohort 1 and F(3, 574) = 29.5521, p < .0001 for cohort 2. (B) Comparison of the ratio of SCH earned/
attempted. ANOVA of mean SCH earned/attempted was F(3, 495) = 19.0459, p < .0001 for cohort 1 and F(3, 
574) = 15.6375, p < .0001 for cohort 2. (C) Comparison of cumulative GPAs. ANOVA of mean cumulative 
GPA was F(3, 495) = 11.9355, p < .0001 for cohort 1 and F(3, 574) = 18.6413, p < .0001 for cohort 2. (D) 
Comparison of the change in GPA (∆GPA). ∆GPA was calculated by subtracting the cumulative GPA from the 
GPA in the first term for each subject. ANOVA of mean ∆GPA was F(3, 495) = 22.3667, p < .0001 for cohort 
1 and F(3, 574) = 12.6895, p < 0.0001 for cohort 2. Between-groups comparisons for data in this figure is 
provided in Table 3.
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who graduated within four years of enrollment for cohort 

2. This analysis showed a positive association between 

participation in either modality of research and enrollment 

into further education. Both URPs and URNPs had higher 

rates than their control groups (see Figure 4C), however, 

the magnitude of the effect was variable across cohorts and 

comparison groups. Note that for these analyses, research 

modalities were compared within each cohort separately 

and comparisons across cohorts were avoided because the 

numbers of students enrolled in further education are sig-

nificantly different between cohort 1 and cohort 2, given 

that students from cohort 1 have had an additional year to 

continue their studies. Clear increases were observed when 

comparing URNP versus mURNP within each cohort, with 

URNPs enrolling at rates 23.34 percent and 17.17 percent 

higher than mURNPs for cohorts 1 and 2, respectively. 

URPs also enrolled in further education at higher rates 

than mURPs but the differences were smaller (12.94 per-

cent in cohort 1, 1.25 percent in cohort 2). These results 

indicate that although the rate of enrollment in further 

education is higher for both URPs and URNPs than their 

respective controls, participation in research for students 

in the URNP group is associated with a greater effect on 

their likelihood of pursuing further education than for the 

URP students. 

Participation in Either Research Modality Is Associated 

with Increased Academic Achievement for Both FTC 
and Transfer Students
Lastly, the authors asked whether the association between 

research participation and increased academic achieve-

ment was observed in both FTC and transfer students. 

Similar to the earlier comparisons, graduation rates, cumu-

lative GPA, change in GPA, and enrollment in further edu-

cation were analyzed for FTC and transfer students. For 

FTC students, participation in either modality of research 

was associated with increased four-year graduation rates 

(see Figure 5A), increased cumulative GPA (see Figure 

5B), and increased protection against GPA decline (see 

Figure 5C). Participation in either research modality was 

also associated with an increased likelihood of enrollment 

in further education for graduates in cohort 1, but a similar 

increase is only seen in URNPs compared with mURNPs 

for cohort 2 (see Figure 5D).

Interestingly, the results for transfer students are more 

complex. The four-year graduation rates for transfer stu-

dents are higher in URNPs compared to mURNPs in both 

cohorts, and for URPs compared to mURPs in cohort 2, 

but not in cohort 1 (see Figure 5A). It is important to note 

that the number of transfer students in the URP and mURP 

groups (N = 6–13) is smaller than for the URNP and 

mURNP groups (N = 21–49). Therefore, these data must 

be interpreted with great caution because of the low statis-

tical power of the groups and because the matched controls 

for transfer students were not matched for the number 

of credits transferred. Thus, the relationship between 

research participation and graduation for transfer students 

is difficult to ascertain from these data.

Similar to FTC students, transfer student researchers 

attained higher cumulative GPAs than their controls in 

both cohorts (see Figure 5B), but the difference is statis-

tically significant only for the comparison between the 

URNP group and its control group (mURNP). Important-

ly, the protective effect of research participation against 

GPA decline is even stronger in transfer students than 

in FTC students. Transfer students who participated in 

either research modality actually increased, rather than 

decreased their GPA (positive GPA change), whereas 

FIGURE 4. Participation in Research Experiences Is Positively 

Correlated with Increased Graduation Rates and Higher Enroll-

ment in Further Education

Note: (A) Comparison of four-year graduation rates for URP, URNP, 
and their respective matched controls. Results from chi-square analysis 
were χ2[3, N = 499] = 37.24, p < .0001* for cohort 1 and χ2[3, N = 578] 
= 41.881, p < .0001* for cohort 2. (B) Comparison of five-year gradua-
tion rates for cohort 1 (χ2[3, N = 499] = 59.364, p < .0001*). The five-
year graduation rate data for cohort 2 were not available at the time of 
the analysis. (C) Comparison of rates of enrollment into further educa-
tion. Note that for students in cohort 1 this analysis includes all stu-
dents who graduated within five years (N = 311) whereas for cohort 2 
it includes students who graduated within four years (N = 263). Results 
from chi-square analysis were χ2[3, N = 311] = 18.499, p = .0003* for 
cohort 1 and χ2[3, N = 263] = 6.051, p = .1091 for cohort 2.

4yr GraduationA

4yr Graduation - Cohort 1 4yr Graduation - Cohort 2

5yr GraduationB

5yr Graduation - Cohort 1

Enrollment in Further EducationC

Cohort 1 Cohort 2



20 Scholarship and Practice of Undergraduate Research

Institution-Wide Analysis of Academic Outcomes Associated with Participation in UGR

transfer students, but was not observed in URPs compared 

to mURPs (see Figure 5J). Again, these differences are 

difficult to interpret due to the small number of transfer 

students in the study. 

transfer students who did not engage in research showed 

GPA decline (see Figure 5D). Lastly, increased enroll-

ment in further education after graduation was observed 

in URNPs compared to mURNPs for both cohorts of 

FIGURE 5. Participation in Research for Both FTC and Transfer Students Is Correlated with Posi-

tive Academic Outcomes

Note: (A) Comparison of four-year graduation rates for FTC and transfer students. (B) Comparison of cumu-
lative GPA for FTC and transfer students. ANOVAs for FTC students were F(3, 367) = 21.2725, p < .0001 
for cohort 1 and F(3, 427) = 15.0598, p < .0001 for cohort 2. ANOVAs for transfer students were F(3, 122) 
= 11.2544, p < .0001 for cohort 1 and F(3, 143) = 4.0315, p = .0087 for cohort 2. (C) Comparison of ΔGPA 
for FTC and transfer students. ΔGPA was calculated by subtracting the cumulative GPA from the GPA in the 
first term for each subject. ANOVAs for FTC students were F(367) = 17.9411, p < .0001 for cohort 1 and F(3, 
427) = 8.0396, p < .0001 for cohort 2. ANOVAs for transfer students were F(3, 122) = 4.7143, p = .0038 for 
cohort 1 and F(3, 143) = 4.9033, p = .0028 for cohort 2. (D) Comparison of rates of enrollment into further 
education for FTC and transfer students. For cohort 1, the analysis includes students who graduated within 
five years (N = 224 for FTCs; N = 86 for transfer students). For cohort 2 the analysis includes students who 
graduated within four years (N = 163 for FTCs; N = 100 for transfer students).
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Overall, these results suggest that both FTC and transfer 

students benefit from participation in research, although 

some differences between the two groups were found. 

Interestingly, the protective effect of research participation 

against GPA decline seems to be greater in transfer stu-

dents compared to FTC (see Figure 5C), to the point that 

transfer students who engaged in research actually showed 

gains in GPA over time, rather than declines. In addition, 

the positive associations observed in transfer students 

seem to be more marked for URNP than for URP students. 

However, the numbers of transfer students participating in 

programs (URPs) are so small that these statistical analy-

ses must be interpreted with great caution. These results, 

together with the disparities observed in participation of 

transfer students in research (see methodology), highlight 

the need to increase participation of transfer students in 

research as well as to conduct further research on the 

effects of research participation on transfer students. 

Limitations of This Study
This was an institution-wide analysis of the relationship 

between participation in different research modalities and 

academic outcomes. However, despite the fact that the 

zero-credit UGR course used to track participation is open 

to all majors, the majority of participants were majoring 

in STEM. Thus, further research is needed to determine 

whether the benefits identified are applicable to both 

STEM and non-STEM majors. In addition, the analyses 

of transfer students must be interpreted with great caution 

due to the low numbers of transfer students in the study 

(N = 126 for cohort 1; N = 147 for cohort 2). Additionally, 

the study is limited to two cohorts of students. The two 

cohorts were analyzed separately to determine whether 

the results were consistent in both cohorts. This has been 

the case in some instances (e.g., increased graduation 

rates, increased enrollment in further education, increased 

protection against GPA decline) but in other instances, the 

results differ between cohorts. An extended analysis of 

additional cohorts is needed to determine whether these 

relationships are maintained over multiple cohorts. Simi-

larly, this study analyzed data encompassing a five-year 

period for cohort 1 and a four-year period for cohort 2. 

Thus, other important metrics such as six-year graduation 

could not be calculated. In addition, the rate of enrollment 

in further education represents enrollment that occurred 

immediately after graduation, particularly for cohort 2. 

Since cohort 1 had an additional year at the time the data 

on enrollment in further education were obtained, the anal-

ysis on this metric is limited to within cohort comparisons. 

Given that many students take a gap year before applying 

for advanced degrees, it would be interesting to analyze 

these outcomes over a longer period of time. 

Discussion

The goal of this study was to analyze the relationship 

between participation in different apprenticeship-style 

research modalities and academic outcomes at a large HSI. 

Institutional academic metrics (e.g., GPA, graduation rate) 

were utilized as a measure of academic success. Although 

these metrics undoubtedly represent a limited view of aca-

demic success, using institutional metrics has the advan-

tage of allowing us to perform an institution-wide analysis 

that is not affected by survey response rates or subjective 

self-reporting. Overall, the data showed that participation 

in UGR is associated with higher academic achievement 

and that this association is largely independent of the type 

of research opportunity. 

The analysis showed that participation in UGR is associ-

ated with increased earned SCH (Figure 3A–B), higher 

cumulative GPAs (Figure 3C), lower GPA declines (Figure 

3D), and increased rates of four-year and five-year gradu-

ation (Figure 4A–B) for URPs and URNPs compared with 

matched non-researchers. These results agree with reports 

made by others showing that UGR participation is associ-

ated with increased academic success using these met-

rics. Because this analysis compared URPs to a matched 

control group of non-URPs who performed similarly 

during the first semester, these data suggest that the UGR 

experience provided an academic advantage for URPs. 

However, this study cannot directly ascertain whether this 

is a direct causal relationship between UGR participation 

and increased academic success, since there are other 

confounding factors that could influence student partici-

pation in UGR or student success that were not controlled 

for in this study. Qualitative and quantitative studies that 

include and analyze the effect of additional variables (e.g., 

intrinsic motivation leading to self-selection, academic 

self-confidence, research dosage, availability of finan-

cial support, quality of mentorship, family expectations) 

are needed to further define the contribution of UGR to 

student academic success and, perhaps more importantly, 

which aspects of the UGR experience are key for this 

contribution. As this study shows, institutions of higher 

education already collect a trove of student data that could 

potentially be leveraged to answer some of these questions 

at an institutional scale. 

Importantly, this study extends the findings of a correla-

tion between UGR and academic success by addressing 

whether these positive associations are dependent on the 

type of UGR experience.

Comparisons between the URP and URNP groups for SCH 

earned, SCH earned/attempted, cumulative GPA, and GPA 

change showed that these groups reach similar levels of 

achievement. This observation is striking considering the 

initial differences observed in baseline GPA between URPs 

and URNPs (Figure 1C). To address if there were differences 

between the research modalities, the differences in achieve-

ment between URPs and mURPs were compared to the 

differences between URNPs and mURNPs. Interestingly,  
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percentage of financially disadvantaged students than 

the institution. These results highlight the key role that 

UGR programs can potentially play in ensuring equitable 

research participation for financially disadvantaged groups 

and is consistent with prior research indicating that these 

types of programs are an important tool for diversification 

of the STEM fields (Wilson et al. 2018).

In addition, this study suggests positive associations 

between research participation and increased academic 

success for both FTC and transfer students (see Figure 5). 

However, the results from the analysis of transfer students 

should be interpreted with caution because of the com-

paratively low number of students in this group. These 

results, together with the finding that transfer students are 

underrepresented in research (see Figure 1B), highlight 

the need to enhance efforts to engage the transfer student 

population in UGR experiences.

Overall, the results of this study at a high Hispanic enroll-

ment HSI show a high degree of equity and inclusion 

since the demographics of students participating in UGR 

closely reflect those of the institution. A positive associa-

tion between participation in research and higher academ-

ic achievement was also observed when undergraduate 

researchers were compared to matched peers who did not 

participate in research. Although the benefits seem to be 

largely independent of the modality of the research expe-

rience, these results also suggest that slight differences 

might exist between the different research modalities. 
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