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Work in Progress: A Path to Graduation: Helping First-Year 

Low Income, Rural STEM Students Succeed 
 

Introduction  

 

While the STEM-based economy has been an enormous economic boon for some parts of the 

United States, other states, especially those more rural and economically beleaguered states, are 

falling further behind economically due in part to their inability to meet engineering labor 

demands. Ranking 49th in college attendance and 45th in per capita Bachelor of Science 

engineering and science degrees [1], Arkansas is an example of one such state struggling to meet 

its STEM labor needs. However, the state could close this labor gap in part by recruiting previously 

overlooked students – low-income and rural students. The University of Arkansas’ Path to 

Graduation (PTG) aims to increase the number of low-income students, especially those from rural 

regions, who graduate with an engineering degree. Previous student recruitment and retention 

efforts have largely ignored the unique challenges faced by low-income students from rural areas. 

These students often struggle with academic persistence in college due to insufficient funds, poor 

academic preparation by their small, financially-struggling schools, and little social support given 

the lack of college-going culture in their communities. PTG adapts proven student retention and 

graduation initiatives to better address the financial, academic, and social barriers to success so 

that these students can thrive, succeed, and excel in their studies. The intent of the program is to 

increase both the size and the diversity of Arkansas’ STEM labor pool, while creating best 

practices for recruiting and retaining low-income students, especially those from rural areas. These 

practices can then be implemented in other remote, poor regions across the country, developing 

pipelines of talent, improving these regions’ economic well-being, and bringing much needed 

diversity to STEM fields. 

 

Through academic, financial, and social initiatives, PTG will help up to 36 students thrive and 

excel in their STEM degree programs at the University of Arkansas. Students will be recruited 

largely from rural, impoverished regions of Arkansas where large populations of underrepresented 

minority and first-generation students are prevalent but opportunities for a STEM education are 

not. Two cohorts of up to 18 STEM students per year will receive annually renewable scholarships 

of up to $4,500, or up to $5,500 if they join the Honors College. These students will participate in 

PTG’s evidence-based retention and graduation initiatives, including: an in-residence summer 

bridge program; a Living-Learning Community (shared housing); Academic Success Advising; 

faculty and peer mentoring; and on-campus or industry-based research opportunities. PTG will 

help identify and describe the barriers deterring low-income students, especially low-income 

students from rural backgrounds, from achieving a STEM degree. PTG will develop and 

implement retention programs for low-income, rural STEM students and will contribute 

significantly to the STEM education literature by developing and evaluating much needed 

initiatives for under-served, low-income, rural populations that frequently struggle with academic 

persistence. 

 

Generation of Knowledge 

 

Given the dearth of STEM professionals in Arkansas and its high poverty rate, low college 

attendance, and limited opportunities due to the rural nature of the state, the University of Arkansas 



is particularly interested in helping more low-income, rural students obtain a STEM degree. To 

this end, the University of Arkansas is particularly interested in retention and graduation 

interventions focused on low-income and/or rural STEM students.  

 

Expanding STEM educational opportunities to the rural poor is fraught with challenges quite 

different from those impacting urban poor. While both groups of students must tackle financial, 

academic, and social barriers to achieving a STEM degree, geographic isolation impacts the rural 

poor in particular ways that can affect their academic careers. PTG seeks to better understand these 

barriers and to tailor academic and social support initiatives so that these students may thrive in 

college. This section summarizes what is known about rural, low-income STEM students, how 

existing retention initiatives may be adapted to support these students, and how PTG may 

contribute to this knowledge base. 

 

Rural Arkansas continues to struggle economically, which has greatly limited K-12 academic 

offerings for its students. Urban migration has meant an eroding tax base, leading to financially 

struggling school systems [2]. These schools struggle to meet the mandated curriculum; few rural 

schools can afford to offer their students extensive Advanced Placement (AP) courses [3]-[5]. Not 

only does this leave rural students less academically-prepared than their urban peers, these rural 

students’ GPAs cannot benefit from the inflating impact of taking AP courses, meaning that they 

are less competitive for academic scholarships than students from urban areas where AP offerings 

are more plentiful [3]-[5]. Rural students also lack access to test preparation services, which can 

result in lower ACT/SAT scores, further limiting their scholarship opportunities.  

 

Students from rural areas also lack access to non-school based academic enrichment opportunities 

in their communities, such as summer day camps. Limited exposure to academic enrichment 

erodes student confidence, especially in their ability to succeed in STEM programs, where rural 

students commonly hold the belief that they lack the academic preparation to succeed [6], [7]. 

Academic confidence, also known as academic self-efficacy, has been shown to be strongly 

associated with academic persistence and achievement [8]-[13], especially in STEM [14]. 

 

Finally, rural students, especially those from low-income families, face social barriers stemming 

not only from geographic isolation, but also from the very low prevalence of academic role models. 

Very few rural Arkansans have college degrees (14% versus 25% in urban Arkansas), far lower 

than the national average of 31% [2].  Rural students may have little family support for their college 

endeavors. In addition, these rural regions have a far lower percentage of STEM professionals 

compared with urban area, meaning students may know very little about STEM careers and the 

opportunities these jobs may afford. With little family or community support and understanding 

of a student’s college pursuit, coupled with the significant geographic distance college requires, 

the social barriers facing these rural students may eclipse the financial and academic barriers 

challenging them. 

 

As discussed below, the STEM education literature, especially in engineering, demonstrates the 

enormous value of student recruitment, retention, and graduation initiatives that remove financial, 



academic, and social barriers to student persistence. But few of these initiatives have examined 

their effectiveness in helping rural, low-income students. 

 

As mentioned above, rural students may be less likely to receive academic scholarships due to 

their limited access to AP courses, standardized test preparation courses, and non-school-based 

enrichment offerings. Financial need is another primary factor impacting persistence [15], [16]. 

Financial need impacts STEM students especially hard, as low-income families have been found 

to be far more averse to take out large student loans; often low-income students choose to pursue 

a two-year degree or not attend college at all [17]-[19].  While many students may cover part of 

their school costs with employment, this path is especially risky for STEM students. STEM 

students who work are significantly less likely to complete their degree [22], with non-completers 

more likely to be working 15 hours or more per week [21]. For low-income students, scholarships 

and grants are the most effective type of financial aid to help them attain their degrees [22], 

especially for underrepresented minority students [19], [23]-[26].  However, little has been 

published on the impact of scholarship aid on academic achievements of rural STEM students of 

poverty. PTG will examine whether a standard scholarship will positively impact student 

achievement.  

 

Many initiatives have been developed to help support students academically, including various 

summer bridge programs, tutoring, and faculty-guided research opportunities. Academic tutoring 

has been shown to significantly increase students’ chances of success [27].  Bridge programs help 

entering students who may not be fully prepared academically by allowing them to take courses 

prior to their first college semester so that they can join the cohort in the fall with strengthened 

skills and increased academic self-efficacy [38]. These summer bridge programs have been 

demonstrated as effective retention mechanisms, especially for African-American and Latina(o) 

students attending predominantly white institutions [29], [30]. Finally, studies have shown that 

research participation helps students sustain their interest in STEM and in their studies [31]-[41]. 

However, their use with rural students from low-income families remains unexamined. 

 

Isolation is a major factor fueling many students’ decision to leave their degree programs. Support 

during the transition to college is a significant determinant as to whether a student will persist with 

their degree [42].  But feelings of isolation often continue long past that initial semester. A 

student’s belief that they ‘do not belong’ has been shown to significantly reduce student 

persistence in engineering, especially among underrepresented minority students [43]-[47].  

Faculty and peer mentoring can greatly improve student retention. Faculty mentoring helps reduce 

student feelings of isolation, while also enhancing students’ professional development [48], [49] 

and persistence [50]-[52].  Peer mentoring has been shown to significantly increase STEM 

students’ desire to continue their degree programs, an effect especially pronounced in minority 

students [53].  At the University of Arkansas, engineering students who met with their peer mentor 

at least eight times during the year were significantly more likely to persist through their 

undergraduate program [54].  Finally, students living within an academic community (e.g. Living 

Learning Community) have been shown to build stronger academic and social connections, leading 

to improved academic achievement and significantly longer retention [55], [56]. 

 



The University of Arkansas is very concerned about refining retention and graduation 

interventions to meet the needs of low-income STEM students from rural areas. Building a strong, 

successful STEM program requires an understanding of the barriers students face while pursuing 

their degree, especially in an EPSCOR state like Arkansas. With pervasive poverty statewide, a 

rapidly growing immigrant population, few academic role models due to the state’s extremely low 

rate of college attendance, and rapidly rising costs, college is viewed as an unattainable goal for a 

large portion of Arkansas high school students. Therefore, recruitment and retention strategies 

need to be especially sensitive to the issues so prevalent in Arkansas, as well as EPSCOR states, 

in general.  PTG will provide valuable insight into how current retention strategies may best 

accommodate the needs of rural students from low income families interested in studying STEM. 

 

Program Overview and Components 

 

The PTG program aims to recruit, retain, and graduate rural students with financial need who have 

entering academic credentials that are not typically high enough to qualify for university 

scholarships, but who show strong academic promise.  PTG provides support and opportunities 

tailored to engineering and science students from rural and underserved areas to help these students 

perform to their full potential. Through targeted recruitment in the often-overlooked rural 

communities and by identifying solid students without the highest standardized test scores, a pool 

of students can be tapped that otherwise would not likely pursue an engineering or STEM degree.  

The program also provides students with opportunities to excel academically by integrating honors 

programming opportunities and resources.  

 

Recruitment and Selection of Candidates 

 

The NSF award notification was received in December 2017 with the grant beginning in January 

2018, thus the recruitment cycle, which normally begins the preceding August was shortened by 

five months. Nevertheless, although a quality pool of candidates was identified. The PTG team 

worked with the Office of Admissions, which provided a comprehensive list of University of 

Arkansas applicants who met the PTG recruitment criteria (intended major in an NSF S-STEM 

approved STEM field (engineering and physical sciences, but not premed), high school GPA of 

3.5+, ACT 23-27 (or SAT of 1290-1550), and high school address with rural zip code).  Rural zip 

codes were identified using the Center for Medicare and Medicaid Services (CMS) Rural Zip Code 

list [57].  PTG eligible students were also identified through conversations during recruitment 

events, and through other University programs and offices that work with students in rural areas. 

A PTG website was created to promote the program and the NSF S-STEM scholarship [58], while 

further information was shared through initial and follow up correspondence (e-mails, phone calls, 

mailings). An Office of Admissions staff member located in Eastern Arkansas and dedicated to 

recruiting underrepresented students assisted in recruiting potential PTG students by identifying 

potential students and by helping those students complete the FAFSA (Free Application for 

Federal Student Aid).   

 

All eligible students were invited to apply for the PTG program. The application process consisted 

of applying to the university, completing a short PTG application, and submitting the FAFSA to 

determine financial need eligibility.  PTG students must be eligible for the Pell Grant or Subsidized 



Stafford Loans.  Finally, a postcard was sent to students meeting the criteria to ensure their parents 

would see the scholarship information.  

 

For the second year of recruitment, the recruitment and application process was changed due to 

the longer recruitment cycle. PTG recruitment efforts were expanded to include additional rural 

communities, thus widening the engineering and PTG applicant pool. The PTG website has also 

been expanded to include a student testimonial and video, sharing a PTG student’s experience.  A 

student blog section highlights current PTG students for the future scholars. PTG candidates are 

also now required to apply for other University scholarships to help further remove financial 

challenges. Even though most of these scholarships are relatively small, each student’s scholarship 

application provides information critical to the selection of PTG finalists. Questions from this 

year’s application include: “What career are you interested in pursuing? What are you hoping to 

experience during your undergraduate education that will best prepare you for that path?, Why is 

it important for you, as a candidate to the PTG Program, to attend the University of Arkansas? 

What will you personally contribute to the campus community?” 

 

From the qualified candidate pool, 18 were selected as PTG finalists.  These finalists were invited 

to a PTG interview weekend hosted and funded by the Honors College and the College of 

Engineering.  The candidates were hosted by HC Path students and housed in their Honors 

residence hall rooms.  Candidates’ parents/guardians were provided hotel rooms.   

 

Much of the PTG program was inspired by the HC Path program. HC Path students have a similar 

entry profile as the PTG students, and HC Path students have access to HC housing, programming, 

activities, advising, and mentoring. However, the HC Path program did not offer some of the PTG 

components, such as the bridge program, faculty mentoring and research clusters, and 

scholarships. Also, while the HC Path program is available to students from all majors, PTG is 

limited to engineering and science majors.  Since the NSF PTG award, the HC Path incorporated 

these additional PTG components.  

 

Throughout the interview weekend, the candidates interacted with university administrators, 

faculty, and current HC Path students. On Friday evening, the candidates and their families 

participated in a two-hour welcome dinner event. The event’s core message to these students was 

to achieve academic excellence through rigorous coursework and cutting-edge research 

opportunities; to embrace diversity and inclusion, and proudly represent the underrepresented; and 

to engage socially, building lifelong friendships.  After the dinner, families returned to their hotels 

and candidates were escorted by their hosts to the residence hall.  The next morning, each finalist 

had a 15-minute interview with a panel consisting of a PTG team member, an HC Path student, 

and an engineer from a local company. Activities continued throughout the morning, engaging 

candidates, and helping facilitate relationships between candidates and with HC Path students. 

Once interviews concluded, candidates were reunited with their families at a local restaurant for a 

closing meal.  

 

After the interview weekend, 15 students were selected as PTG scholars, of whom 14 accepted the 

invitation. This inaugural PTG cohort includes 11 engineering students, 3 non-engineering STEM 

students (one each in chemistry, physics and biology), 5 women, and 7 students from 

underrepresented minority populations. One student from the 2018 cohort dropped out after the 



fall 2018 semester, citing personal reasons.  For the 2019 cohort, up to 22 students are expected to 

join the PTG program. 

 

Addressing Financial Barriers to Success 

 

Scholarships have been shown to increase the likelihood that students with severe financial need 

will persist in college. All PTG students have a high level of financial need, demonstrated by their 

being Pell Grant and/or Subsidized Stafford Loan eligible.  PTG scholarships are critical to 

removing remaining financial barriers that may threaten persistence. PTG scholarships total up to 

$4,500 for students who have not joined the HC (including all PTG freshmen) and up to $5,500 

for students if they join the HC. Students financial aid packages comprising all grants and 

scholarships are capped at the cost of attendance.  Scholarships are renewable for up to 4 years 

provided the student: remains in an NSF-listed STEM major, keeps at least a 3.0 GPA, and 

participates actively in the program. Students whose GPA falls below the 3.0 threshold can request 

a semester of probationary status while they work to improve their GPA to above the minimum 

threshold.  Students who join the HC will also have access to further financial assistance, such as 

study abroad grants and undergraduate research grants. 

 

Addressing Academic Barriers to Success 

 

Summer Bridge Program 

 

The 5-week summer bridge program supports participants in completing an early college 

experience prior to their traditional fall semester start at the university. The primary objectives of 

the bridge experience are to create an environment in which participants gain experience with the 

rigor and expectations of college-level coursework and foster a sense of connectedness with the 

university community. The summer bridge program is funded in full through the NSF PTG 

scholarships. 

 

In summer 2018, during the university’s second five-week semester, PTG participants lived on 

campus and attended classes along with participants of two already established bridge programs 

at the university. This combined group of 150 bridge program students placed PTG participants 

within a network of similarly situated peers, as well as mentors (peer and professional), with whom 

to navigate the summer semester.  

 

PTG students who intended to major in engineering, but who did not meet the ACT/SAT math 

requirement to enter Calculus I in the fall semester, attended the Engineering Math Acceleration 

Program (EMAP).  EMAP is a 5-credit hour course that combines college Algebra, Trigonometry 

and Pre-Calculus within an engineering context.  PTG students, along with other EMAP students, 

participated in coursework, study hours, and tutoring.  The two PTG students who were Calculus 

I ready took 6 credit hours that count toward their engineering degree. 

 

All PTG students participated in a one-credit hour research course developed by a University of 

Arkansas engineering professor, Dr. Kevin Hall. Informally dubbed ‘research lite,’ the aim of this 

course was to demystify the research process. Pre-course surveys tested students on their 

understanding of what doing research meant and the role of ethics in research. It also asked 



students about their own research experiences (if any) and their perceptions about engaging in 

research in the future and the value of doing research at all. 

 

Meeting each Wednesday afternoon for 3 hours, Dr. Hall walked the students through the purpose 

of research, the scientific method, a description of and the importance of ethical conduct, and 

communication of results.  Dr. Hall adopted some of the materials presented in the book, Teach 

Students How to Learn [59].  Because the course was taught during a shorter summer session, time 

was insufficient for students to conduct a full research project of their own. Instead, students 

worked to develop a research proposal. They chose a topic, conducted a literature review around 

the importance of the work and any previous related work published, proposed methods to conduct 

the research, and listed expected results.  This research proposal was presented as both a course 

research paper submitted in hard copy and as a PowerPoint presentation. Students presented to 

their class peers, while engineering faulty members were invited to the presentations to provide a 

critique of the students’ ideas. 

 

At the end of the course, students were surveyed again regarding all of the questions included in 

the pre-survey, as well as their overall satisfaction with the class.  While no formal statistical 

analysis was conducted, a comparison of pre- and post-course results suggested the following: 1) 

some students improved their understanding of what research was and the importance of ethical 

conduct in research; 2) nearly all students improved their understanding of the value of conducting 

research that follows accepted scientific mentors; 3) some students who were hesitant about 

engaging in research before the course began stated they felt more confident in their ability to 

engage in undergraduate research.  

 

Faculty Mentoring 

 

Students were grouped together in clusters surrounding a research topic of common interest led by 

a volunteer faculty member. This faculty member would invite students to seminars, research team 

meetings, lab tours and other events that may be of interest to the students and help instill an 

interest in research. Five faculty-led clusters met twice each month. It was anticipated that this 

faculty-led interaction, by being included in research seminars within their academic departments 

and in tours of research labs, would help demystify the research process.  This has proven to be 

more difficult in practice than in theory, as first-year student schedules rarely allow for these types 

of group meetings. This part of the program is currently being evaluated for re-envisioning for 

year-two freshmen and to determine the course of action for sophomore PTG students. The idea 

was to group students in these research clusters their freshman year, then hopefully having them 

join faculty-led undergraduate research teams, where they would then gravitate to those teams 

instead of the PTG research clusters. More study needs to be done by the PTG team in this area. It 

is hoped that the majority of PTG students will engage in undergraduate research with faculty. 

 

The faculty who elect to lead PTG research clusters attend mentor training sessions (two in fall, 

one in spring) led by the Vice Provost for Diversity and Inclusion, and PTG co-PI, Dr. Yvette 

Murphy-Erby.  The first two training sessions focus on best practices for engaging with students, 

understanding and recognizing their own inherent biases, as well as learning how to meet students 

where they are by sharing a research experience rather than imposing it upon a student.  The 

upcoming third mentor training will expose faculty members to skills that will enhance their 



mentoring efforts, such as empathic listening, inspiring, motivating and goal setting, using 

effective communication strategies to provide constructive, authentic and supportive feedback and 

encouragement. 

 

Addressing Co-curricular Barriers to Success 

 

Summer Bridge Program Co-Curricular Activities 

 

Bridge programming supports participants’ in-class experiences while providing opportunities for 

personal and social growth. PTG participants were organized into small groups of 5 to 8 students 

led by live-in residential peer mentors. These peer mentors are rising sophomores, juniors, and 

seniors, most of whom have previously participated in a similar summer bridge program and who 

share common academic interests and life experiences with PTG participants. 

 

Peer mentoring activities include the completion of weekly one-on-one and small group meetings 

of mentors and their assigned participants. Mentors follow weekly discussion guidelines to 

encourage participants’ learning and reflection; topics include syllabus review, study planning, 

goal setting, time management, and networking on campus, among other topics.  

 

In addition to formal peer mentoring activities, the bridge program environment provides frequent 

opportunities for participants to create informal connections with one another and other peer 

mentors. Participants are encouraged to form study groups for their commonly taken summer 

classes. Mentors help create clubs, interest groups, and social activities to encourage student and 

mentor interaction. The program also includes a number of large group social activities, including 

museum outings, cultural events, skating, bowling, and other area recreational activities, which 

build social bonds between bridge program participants outside of the classroom and residence 

hall environments. 

 

Each week, PTG students, along with students from other bridge programs, met for a campus 

speaker series. Guest speakers from various campus offices presented on topics ranging from 

campus clubs and organizations, student government, campus life, and financial aid, to 

communication skills and goal setting.  

 

Peer mentoring meetings, social activities, and group outings and meetings all serve to build a 

sense of community among PTG participants and participants in the other summer bridge 

programs, facilitating an environment in which students were encouraged to work together to 

create new social connections, try new approaches to learning, and become comfortable navigating 

their new surroundings. 

 

PTG Monthly Meetings 

 

PTG students are required to attend three monthly meetings each semester during which PTG 

program staff or an on-campus content expert present on topics critical for PTG student success at 

the University of Arkansas. (Table 1 summarizes topics covered during these meetings). First-year 

students focus on how to manage academic and social expectations of college, but also help these 

students plan out their academic goals and identify steps needed to reach these goals.  Monthly 



meetings provide students opportunities to engage with campus-wide initiatives. Ideally, the 

meetings should also be an opportunity for PTG students to meet with other first and second-year 

HC Path scholars, to build community and share advice on navigating their university experience.  

However, because of the number of topics covered, there was little time for students to connect. 

In the future, PTG staff will work towards balancing the types of interactions between students 

and proving more opportunities to build community between cohorts. 

 

Table 1. Topics covered during first-year PTG student monthly meetings 

 

2018-2019  Topic 

September Negotiating your college experience  

Diversity and Inclusion training 

October How to be a mentee  

How to interact with faculty 

Long-term planning and academic mapping 

November Service learning  

One Book, One Community Discussion 

February Resume/Interviews and Co-Ops/Internships 

Study Abroad 

March Research  

Scientific manuscripts/conference presentations 

April Graduate and professional school 

Nationally competitive awards 

 

Professional Mentoring 

 

PTG students have access to both professional and peer mentoring from staff and from HC Path 

scholars, who are further along in their degree programs. PTG staff maintain an open-door policy 

with program participants in an effort to encourage open communication. PTG students are 

required to meet with PTG staff one-on-one for a mid-semester review to review the student’s 

academic progress and develop a plan for continued/improved success. The mid-semester review 

is also an opportunity to discuss students’ campus engagement and future plans. 

 

Peer Mentoring 

 

Many peer mentoring opportunities exist for PTG scholars. Relationships with peer mentors often 

begin during the bridge program and continue, usually meeting monthly, into the first-year.  PTG 

students may consult with HC Path peer mentors throughout their time at the university. 

Engineering PTG students are paired with peer mentors through the First-Year Engineering 

Program, meeting with them monthly to discuss their adjustment/progress in engineering courses.  

Although these multiple peer mentor opportunities help students meet and receive advice from 

students further along in their academic programs, and provide mentoring programs that address 

somewhat different needs, there is a point at which students become over-mentored. This is a 

situation that needs to be addressed for year two.  

 

 



Engagement of PTG Students with the Honors College Students 

 

To build their connection to the Honors College, first-year PTG students are required to live in the 

Honors residence hall, providing them with access to all living community events and programs 

available in the Honors hall. Students are also required to attend two Honors College events each 

semester and must document their attendance and reflect on the experience after each event. 

Further, the students interact with Honors staff during monthly meetings, during which the staff 

presents on available Honors College resources.  Two Honors College staff meet regularly with 

PTG students one-on-one.  As a result of this close contact, many of these students utilize the study 

rooms within the Honors College, greatly increasing their opportunity to engage with other Honors 

College staff informally, who can in turn provide additional resources that may aid the PTG 

scholars. This access and connection to the Honors College helps demystify the Honors College 

and experience the supportive community of scholars. 

 

Although PTG students are not eligible for the HC when they begin their academic career at the 

university, they interact with HC students on a daily basis, particularly in the Honors residence 

hall and its programming.  Although no formal surveys have been conducted yet to scientifically 

ascertain the benefits or challenges of blending PTG students with HC students, there have been 

observations and conversations surrounding this topic. Through these conversations, there seems 

to be no conflict or issues between PTG students and honors students, and the PTG students do 

have a feeling of belonging.  There were isolated incidents involving a handful of residents 

displaying entitlement and elitist attitudes that caused issues between them and other residents, 

including other Honors as well as the non-Honors students. This situation is being addressed 

directly with the students this year and the next cohort will have training and programming up 

front to proactively address the problem. 

   

Program Assessment Plan 

 

To assess program effectiveness, the PTG team worked with a University of Arkansas associate 

professor of Education Statistics and Research Methods, Dr. Wen-Juo Lo, to develop and evaluate 

two surveys: a student survey to assess the performance of the students in the program and faculty 

mentor survey to assess their effectiveness.   

 

1. Student Survey 

 

Insights regarding the impact of the PTG program will be inferred by comparing the academic 

performance of PTG students with non-PTG students from the same academic disciplines and 

demographic cohorts across the duration of their career at University of Arkansas.  

 

In general, eleven subscales were developed or adapted from some existing questionnaires. For 

pre-entry college’s attitude measures, two subscales (i.e., initial perceived social support and pre-

college schooling) will be surveyed only in the first semester. However, for college related –

experiences, the data will be collected by two subscales (i.e., academic/social integration and 

institutional experiences) in the second semester. The rest of seven subscales will serve as the 

core items and will be surveyed each spring and fall semester for four years. They are: academic 



self-efficacy, career self-efficacy, self-regulation, perceived social support and financial support 

attitudes, goal commitment, institutional commitment, and desire to finish college. 

1.1 Pre-college Attributes 

 

The Initial Perceived Social Support scale (Likert-type scale, 5=Strongly agree, 1=Strongly 

disagree) [60] assesses the student’s perception of the availability of social networks that support 

students in college.  

The Pre-College Schooling scale asked about students’ various activities while they were in high 

school and will only be administrated to first-year students. It included 8 items divided in to 

three parts: working, socializing, and academic preparations, measured on a 5-point Likert-type 

scale to indicate how frequently they did those activities during a regular week (5 = Always; 4 = 

Often; 3 = Sometimes; 2 = Rarely; 1 = Never). One item is related to work (i.e., Working for 

pay) and one item asks about “relaxing and socializing.” The remaining six items are related to 

academic activities, such as “Preparing for class.” 

 

1.2 Core Integration Construct  

 

The Academic Self-efficacy scale (10-item 5-point Likert-type scale, with 5=Extremely 

confident, 1=Not at all confident) measures the student’s self-evaluation of their ability and 

chances for success in the academic environment [60].  

 

The Career Self-efficacy scale (4-item) identifies the extent to which students have confidence 

about their abilities to engage in educational and occupational information gathering, goal 

planning, and decision-making [61]. Two items are on a 5-point Likert-type scale from 

5=Extremely confident to 1 = Not at all confident. One item has Yes/No responses, and one item 

asks about their career plans at this time with the following options: 1) I’ve decided on a specific 

career, 2) I am considering one or two career options, 3) I am considering more than two career 

options, and 4) I haven’t really thought about career options. 

 

The Self-regulation scale (8-item 7-point Likert-type scale, with 7=Very true of me, 1=Not at all 

true of me) was adopted from one of the subscales from the Motivated Strategies for Learning 

Questionnaire (MSLQ) and it refers to the awareness, knowledge, and control of cognition. It 

also includes students’ ability to control their effort and attention in the face of distraction and 

uninteresting tasks [62]. A high score on this scale indicated the respondent often evaluates 

himself or herself to exercise self-regulation on tasks.  

 

The Perceived Social Support scale (12-item 5-point Likert-type scale, with 5=Strongly agree, 

1=Strongly disagree) measures the student’s perception of parents’ and friends’ support of them 

in college [60].  

 

The Goal Commitments scale intends to evaluate a student’s persistence with and commitment to 

action, including general and specific goal-directed behavior, in particular, commitment to 

attaining the college degree; and one’s appreciation of the value of college education. There were 

six items in this scale. Two items ask about students’ confidence level of completing a bachelor 



degree within 4-6 years on a 5-point Likert scale (5 = Extremely confident, 1 = Not at all 

confident). Another four items ask about general and specific goal-directed behavior on a 5-point 

Likert scale (5 = Strongly agree, 1 = Strongly disagree).   

 

The Institutional Commitment scale has two items and used a 5-point Likert type scale 

(5=Extremely confident, 1=Not at all confident).  

 

“Student motivation to achieve in college can be seen as a noncognitive dimension of the 

persistence phenomenon” [63]. Therefore, student’s Desire to Finish College would impact 

his/her persistence as well as influence his/her commitment to college. This scale included six 

items on a 7-point Likert type scale (7= Very true of me, 1 = Not at all true of me).  Higher 

scores indicated stronger motivation to persist and to commit in college.  

 

1.3 College Experiences 

 

The Institutional Experiences scale included 11 items on a 4-point Likert type scale (4 = Very 

often, 1 = Never).  This scale intends to measure students’ involvement with faculty and peers as 

well as their living arrangement while they are in college. 

 

The Integration scale intends to measure participants’ academic (8 items) and social (3 items) 

integration on a 5-point Likert type scale from 5 = Strongly agree to 1 = Strongly disagree. 

 

Survey results will be coupled with each student’s academic information (e.g., ACT/SAT scores, 

university term GPA) provided by University of Arkansas Institutional Research staff.  The survey, 

conducted online via Qualtrics Survey, was sent to all NSF designated STEM majors who started 

their first-year program in Summer of Fall 2018.  These data are expected to be used as a baseline 

from which all future survey data can be compared.  

 

In the coming weeks from time of this manuscript writing, the survey process will resume in two 

parts. First, the second iteration of the student survey will be sent to those who participated in the 

fall.  Institutional Research Staff will verify each student’s major to ensure only those who continue 

in NSF defined STEM majors remain as part of the survey sample. Based on results gleaned from 

the Fall Survey, the questionnaire may be revised with Institutional Review Board (IRB) approval 

before the next release.  The survey is expected to be launched in April 2019. 

 

Faculty Mentor Survey  

 

A new survey will be developed to assess the effectiveness of the faculty research mentor program.  

This survey will address four program components: 1) the effectiveness of the three-session 

mentorship training program, using questions focusing on the length and timing of the training, 

the clarity and usefulness of content, and the interaction with the trainer and other faculty mentors 

during the sessions; 2) the engagement of the students in subsequent research mentoring activities 

throughout the semester, with questions focusing on the number, timing, and content of available 

activities, student participation in activities, and students’ assessment of value of the activities; 3) 

the effectiveness of the chosen activities in meeting the research mentors’ goals for that activity; 

and 4) the mentor’s overall satisfaction with the chosen activities, student engagement, and other 



factors; it will also seek the mentors’ input for possible program improvements.  Unlike the 

quantitative student survey, responses will be highly qualitative.  This survey is slated for a launch, 

after university IRB approval, in early-April.   

 

Results 

At this time, only the student survey has been disseminated. Thus, this section only summarizes 

results from the student survey. 

 

The primary goal in PTG Year 1 was recruiting and initiating the first cohort of students into the 

project. Year 1 is a baseline year; the student survey and other data will be compared to these 

results in future years. There are not yet results that allow us to assess the effectiveness of the 

program on student achievement. 

 

The first PTG cohort included 14 students. Twelve of the 14 students completed the initial 

survey, including 5 (42%) females and 8 (67%) from underrepresented minority populations. 

Nine (75%) were engineering students, and one each from biological sciences, physics and 

chemistry. The survey was administered between late August and October 2018.All results are 

based on a 5-point Likert scale unless noted again below.  

 

The average perceptions in academic self-efficacy for PTG students were between “very 

confident” and “moderately confident” (M = 3.69, SD = .64). 

 

The average perceptions in career self-efficacy for PTG students were between “extremely 

confident” and “very confident” in average. This is an expected outcome, because eligible PTG 

students must declare a STEM major (M = 4.21, SD = .69). 

 

The overall perceptions in self-regulation on 7-point Likert scale for PTG students were above 

average (M = 5.88, SD = .64). 

PTG students initial social support from their family and/or friends (M = 4.79, SD = .28). 

PTG students reported high perceived social support from their family and/or friends (M = 4.35, 

SD = .72). 

 

Relative to financial support attitudes, two out of twelve PTG students said that they did not have 

enough financial support while attending University of Arkansas. When asked how concerned 

they were about financing their college education, 58% of PTG students indicated that they are 

moderately to extremely concerned about financing their college education. 

 

The Pre-College Schooling scale found:  

• Academic activities: Results indicated PTG “often/sometimes” spent their time on 

academic related activities while they were in high school (M-3.34, range in average 

from 2.50-3.83). 

• Working: Approximately 42% of PTG students indicated they were “always/often” 

working for pay while they were in high school. 

• Relaxing and socializing: Approximately 50% of PTG students reported they 

“always/often” had relaxing and/or socializing activities while they were in high school. 



 

Nine (75%) of PTG students reported they are extremely confident to not only complete a 

bachelor’s degree but also finish within 4-6 years. In goal-directed behavior, the average score 

was 4.02, which indicated that PTG students in general agree with the value of college education. 

 

Approximately 58% of PTG students reported they are “extremely confident” that they will 

graduate from the University of Arkansas, and that they made the right decision to attend the 

University of Arkansas. 

 

Average student motivation score was 4.58 which indicated PTG students’ motivation is 

moderate in Year 1. 

 

Lessons Learned  

 

Overall, the program has seen early success, particularly for a program that started in January 

outside of the normal recruitment cycle and had many moving parts to put into motion.  

 

Informal surveys of interview weekend participants and their families suggest that families were 

very satisfied with their experience.  Families had access to university administrators, faculty, staff 

and students, who answered all questions and provided clear and comprehensive information about 

academic programs.  PTG candidates had the opportunity to experience first-year student life by 

staying in the residence halls and interacting with college students.  Most importantly, at the 

luncheon on Saturday, PTG candidates stated that they found the interview process to be very 

positive and recognized that those involved were dedicated to student success.  Every candidate 

left campus stating that they hoped to be among the incoming PTG scholars.  

 

The bridge program allowed the students to get comfortable with the campus, making the academic 

and cultural adjustment before they began fall semester classes. The one credit hour “research lite” 

course was highly popular among most of the students.  Much of the success of that class can be 

attributed to the dynamic personality and teaching ability of the professor.  Importantly, the 

students were eased into research activities, making them more comfortable with the research 

process. They learned to engage in teams, which will be very useful to those who will move into 

a research lab.  As stated above, most students stated feeling either ‘more excited’ or ‘less fearful’ 

about engaging in research after the course than they had initially reported.  

 

There have been some challenges, some of which have been discussed earlier. While diversity was 

achieved by recruiting students from underrepresented areas of the state, the combination of 

ethnic/gender diversity was more limited, although the percent of female candidates was still 

higher than for the University of Arkansas’ College of Engineering. Further, the definition of rural 

used here was fairly narrow, omitting heavily rural areas of regions with larger towns and cities 

nearby.  Efforts are being made (with the help of other offices on campus) to better identify the 

rural fringe areas in otherwise populous counties to ensure qualified students from those areas can 

be considered for the second cohort of PTG scholars. 

 

The PTG program takes an aggressive approach to engage students in a meaningful undergraduate 

experience, drawing from a wide variety of faculty, staff, and students to help ensure program 



success.  However, the team may have set unrealistic programming goals for both PTG students 

and faculty. For example, students were expected to plug into existing research programming in 

the departments (as identified by the research mentors) to minimize the need for the faculty to 

develop a research program for the student and putting too much burden on the faculty. However, 

because of conflicts in a student’s class or work schedule, few students have been able to take 

advantage of these opportunities. Some have expressed feelings of guilt and regret for not being 

able to participate, feeling that they are letting their mentor down. The research mentoring 

programming will need to be revised in future semesters to better ensure both faculty and student 

participation.  

 

Over-programming the students is of great concern and will be addressed for the next year’s 

iteration of PTG. 

 

Summary 

 

The Path to Graduation program is designed to increase the number of STEM graduates by 

recruiting students from populations that have traditionally been overlooked - rural students with 

mid-range ACT/SAT scores. The program seeks to better understand the challenges faced by these 

rural students. PTG helps to minimize these barriers to success, providing these students with the 

opportunities and resources to help them perform at their full capability. 

 

In its first year, the program has successfully established its PTG initiatives and has launched its 

first cohort of highly motivated students. Although it is early in the evaluation process and baseline 

data are still being acquired, early evidence suggests that academic and co-curricular components 

are helping students meet their academic goals. Faculty mentors are finding the mentor training 

useful. But as with many new programs, challenges arise and not everything works as planned. 

Certain aspects of PTG are now being re-envisioned, such as addressing the logistics of research 

clusters and the over-programming of student time.  

 

During spring of 2019, additional evaluation measures will be implemented to further measure the 

impact of PTG components on student development. PTG student survey results will be compared 

with responses from a cohort of non-PTG students. Additional surveys are being developed to 

determine the effectiveness and satisfaction of the program components. The conference 

presentation will be updated to include additional data available at that time. 

This material is based upon work supported by the National Science Foundation under Grant No. 

1742496.  Any opinions, findings, and conclusions or recommendations expressed in this material 

are those of the author(s) and do not necessarily reflect the views of the National Science 

Foundation.
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