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Supporting Excellent Engineers (SEE) 

Abstract 

The Supporting Excellent Engineers (SEE) program in the College of Engineering (CoE) at 

Michigan State University (MSU) is building a financial, academic, and social support structure 

to increase persistence and success for academically talented students (GPA > 3.0) with high 

financial need (Pell-eligible). SEE activities build upon existing support programs and structures 

in the CoE and at MSU. SEE Scholars are selected from eligible rising second-year engineering 

students with awards of $8,000 per year for students’ second and third years. At completion, SEE 

will have supported four cohorts of 9 students each. In addition to financial support, SEE 

provides research-based professional development and social cohort programming to assist 

students in building connections to the CoE and each other. Two explicit goals for the SEE 

Scholars program are for each Scholar to obtain an internship, co-op, or summer undergraduate 

research position and 100% retention and persistence of Scholars to graduation from the CoE. 

SEE support services are aligned with prior research on STEM persistence and psychological 

research on structures that support motivation. Leveraging ongoing assessments by members of 

the SEE team, the impacts of various financial and psychological supports are being examined. 

SEE is studying how being a SEE Scholar affects students’ feelings of belonging and motivation 

(e.g., self-efficacy, value, identity, and perceived cost), relative to their peers. The data collected 

will allow us to determine the effectiveness of our support activities in enhancing students’ 

retention and persistence to graduation on a small population of select students. To date, SEE has 

supported the persistence and success of 27 MSU engineering students. This paper will describe 

the SEE program and our ongoing programmatic and research efforts. 

Vision 

The overall goal of the SEE Scholars program is to increase retention and persistence to 

degree completion of academically talented engineering students with high financial need. 

SEE provides academic, professional, and psychologically supportive programs to motivate 

and sustain these academically talented students throughout their undergraduate careers. 

Overview and Objectives 

The SEE Scholars program is designed to build a financial, academic, and social support 

structure that will sustain academically talented students with demonstrated financial need 

through the critical 2nd and 3rd years of engineering studies at MSU. The SEE program is 

designed to (1) increase retention and student success for academically talented students with 

demonstrated financial need; (2) build upon and connect with existing support programs and 

structures in the CoE and University; and (3) evaluate the effects of SEE on student motivation, 

engineering identity, and sense of belonging, which are important predictors of persistence to 

graduation. 

We have chosen to support students during the 2nd and 3rd years for four principal reasons. 

Firstly, at MSU, students’ academic performance is evaluated during these years to determine 

admission to the CoE and access to junior- and senior-level engineering courses. Approximately 

86% of students gaining admission to the CoE graduate from the CoE (with most of the 



remaining students graduating from the University), making college admission the last 

significant hurdle for many engineering graduates. 

Secondly, SEE-eligible students have had one year at MSU to demonstrate their achievement in 

college-level academic coursework. Evaluating students based on MSU academic records (as 

opposed to high school records) improves the likelihood that SEE awards are only given to 

students who will graduate from the CoE. Moreover, MSU and the CoE currently dedicate 

considerable resources and proven programs to support 1st-year students, giving talented but 

underprepared students an opportunity to perform at MSU on a more even footing with peers 

who had stronger K-12 support structures. 

Thirdly, the 2nd and 3rd years for engineering students (including the subsequent summers) are 

when students most often receive their first cooperative education (co-op) or internship 

opportunities. These experiential education opportunities are valuable for enhancing student 

retention, making students competitive for full-time positions once they graduate, and important 

sources of funds to pay education expenses. Positioning students to be more competitive for 

internship and co-op positions is a principal part of SEE activities. 

Fourthly, our internal studies have indicated that 2nd- and 3rd-year students have significantly 

lower feelings of belonging to the CoE, lower motivation in engineering (e.g., self-efficacy and 

value for engineering), and higher perceived opportunity, effort, and psychological costs 

associated with pursuing studies in engineering, relative to 1st- and 4th-year students. Given the 

links between these key psychological constructs and STEM persistence (e.g., [1-3]), the 

declines in more adaptive and increases in less adaptive motivational beliefs highlight the 

importance of providing support structures designed to enhance 2nd- and 3rd-year students’ 

motivation and persistence.  

Scholar Selection 

SEE Scholars are selected following the spring semester of their first year. Students are recruited 

from those who have applied to the college-wide process for scholarships for returning students. 

Students who meet our academic (GPA > 3.0) and need (Pell-eligible) thresholds are invited to 

apply for SEE scholarships.  

Applicants’ are reviewed according to (a) difficulty of courses taken, (b) grades received in each 

course, (c) campus involvement, (d) resume, and (e) a scholarship application, including 

recommendations describing the student’s motivation and capacity for leadership. The SEE 

leadership team interviews each of the finalists and makes a final determination of the SEE 

scholarship recipients after the completion of spring semester. 

Scholars’ GPAs are reviewed after each semester. Students who receive a semester GPA below 

3.0 are placed on probationary status. Two consecutive semesters below 3.0 results in loss of 

scholarship support. Students may earn back their SEE support after cancelation, if their 

subsequent semester GPAs exceed 3.0 and their cumulative GPA remains above 3.0. 

SEE Support Activities 



It is a goal of SEE that 100% of SEE Scholars are retained and graduate from the CoE. To 

achieve this, we address financial and psychological risk factors that impede students’ progress. 

Financial risk is addressed through scholarships ($4,000/semester for years 2 and 3 of their 

undergraduate careers). We also target students’ financial risk through activities focused on 

career preparation and development. It is another goal of SEE that 100% of SEE Scholars have 

participated in an internship or co-op position by, at the latest, the summer immediately 

following their 3rd year. To achieve this, we coordinate closely with The Center for Spartan 

Engineering (the CoE’s career services office). The Center hosts programs targeted at SEE 

Scholars to help them prepare for interviews and the workplace. These programs position 

students to compete for internships, co-ops, or other paid experiential education opportunities, 

with an average pay of $10,000/semester. Thus, students participating in these opportunities earn 

essentially an additional year of scholarship support.  

Psychological risk is addressed through individual and cohort-based activities. Each SEE Scholar 

is assigned a faculty mentor from the leadership team. Scholars meet with mentors once or twice 

per semester, with these meetings structured around questions designed to support students’ 

motivation. SEE also organizes social and academic events where Scholars can interact and 

develop interpersonal connections that support their persistence and success. Finally, students are 

encouraged to participate in experiential education opportunities, which allow students to engage 

in relevant activities, see connections between their coursework and future job possibilities, and 

support students’ autonomy by giving them strategies for comparing the merits of different 

opportunities and choosing the best fit among them. As a result, participation in experiential 

education addresses multiple common sources of psychological risk. 

Results 

The SEE Scholars program has provided support for work leading to a number of conference and 

journal papers. Details of these are provided below. 

 

Journal Articles: 

Robinson, K. A., Lee, Y.-k., Bovee, E. A., Perez, T., Walton, S. P., Briedis, D., & Linnenbrink-

Garcia, L. (2019). Motivation in transition: Development and roles of expectancy, task values, 

and costs in early college engineering. Journal of Educational Psychology, 111(6), 1081–1102. 

https://doi.org/10.1037/edu0000331.  

● This work studied development in expectancy for success, task value, and perceived cost 

for engineering students during their first 2 years of college.  

 

Conference Papers: 

Robinson, K. A., Lira, A. K., Walton, S. P., Briedis, D., and Linnenbrink-Garcia, L. (2020). 

Instructional supports for motivational trajectories in introductory college engineering. Annual 

Meeting of the American Educational Research Association. San Francisco, CA. 

● This work is looking at students' perceptions of the motivational climate (instructors' 

motivationally supportive practices) in intro engineering and how those perceptions relate 

to changes in student motivation for engineering. 

 

Walton, S.P., Lira, A.K., Lee, A.A., Lawson, H.D., Bovee, E.A., Briedis, D., Linnenbrink-

Garcia, L. (2020). Taking the next step to engineering careers: Career-related activities, value, 

https://psycnet.apa.org/doi/10.1037/edu0000331
https://psycnet.apa.org/doi/10.1037/edu0000331


and belonging. Annual meeting of the American Educational Research Association. San 

Francisco, CA. 

● In this work, the relationship of engaging in career-related activities and student 

motivation was examined. 

 

Bovee, E. A., Lira, A. K., Briedis, D., Linnenbrink-Garcia, L., & Walton, S. P. (2019). The 

impacts of scholarships on engineering students’ motivation. American Society of Engineering 

Education (ASEE) Annual Conference and Exposition. Tampa, Florida. 

● This paper described our initial efforts to examine how scholarships influence 

engineering students’ motivation. 

 

Bovee, E. A., Mahmood, Z., Robinson, K. A., Walton, S. P., Briedis, D., & Linnenbrink-Garcia, 

L. (2019). Antecedents of engineering major persistence: An exploration with machine learning. 

Annual Meeting of the American Educational Research Association. Toronto, Canada. 

● Machine learning was examined as an alternative analytical approach for identifying 

complex relations among achievement, course-taking, motivation, and persistence. 

 

Lee, Y., Bovee, E. A., Robinson, K. A., Perez, T., Lira, A. K., Briedis, D., Walton, S. P., & 

Linnenbrink-Garcia, L. (2018). Latent interactions between expectancy and values in predicting 

engineering outcomes. Annual meeting of American Psychological Association (APA). San 

Francisco, CA. 

● This study examined whether expectancies for success and motivated behavior depend on 

individuals’ task values and vice versa for first-year engineering undergraduates. 

 

Ranellucci, J., Robinson, K. A., Bovee, E. A., Briedis, D., Walton, S. P., & Linnenbrink-Garcia, 

L. (2018). Gender and engineering: The importance of anticipatory emotions. Annual meeting of 

the American Educational Research Association. New York, NY. 

● This study focused on the relations between emotions, gender, self-efficacy, and planned 

persistence in STEM among first-year undergraduate students in engineering.  

 

Bovee, E. A., Lee, Y., Sansone, A., Briedis, D., Walton, S. P., & Linnenbrink-Garcia, L. (2018). 

Making connections: Belonging in engineering fosters career intentions through value. Annual 

Meeting of American Educational Research Association. New York, NY. 

● Using Expectancy-Value Theory, this work examined the relations of college engineering 

students’ feelings of belonging to their motivation and their career intentions. 

 

Robinson, K. A., Lee, Y., Bovee, E. A., Walton, S. P., Briedis, D., Linnenbrink-Garcia, L. 

(2018). Not all values are created equal: Development and roles of expectancy and values in 

engineering. Annual Meeting of the American Educational Research Association. New York, 

NY. 

● Development in expectancy and three types of value (utility, interest, and attainment) was 

studied for engineering students in their first two years of college 
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