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GIFTS: Developing a Community of Learners with Incoming Engineering
Students that Initially Were Not Calculus Ready

Introduction

Matriculating engineering students who are not calculus-ready encounter many barriers in their
academic development as compared with their calculus-ready peers [1], [2]. Typically, these
students must take a longer path to graduate, are not able to take classes with their incoming
peers, and often experience added barriers as students from underrepresented backgrounds. Some
schools attempt to prepare students for calculus in the summer before they matriculate with a
summer math bridge program [3-12]. These bridge programs focus on math instruction, and
some include engineering activities. Some of the current research on such programming does
discuss the value and importance of community that that can be built and maintained through a
summer bridge program [1], [13], but they do not discuss how to maintain this community once
summer ends. Additionally, many of these programs do not include any support for students
beyond August.

Project Approach

AT UW Madison, we have developed a summer bridge program for incoming engineering
students designed to foster community and prepare them for retaking their placement exam.
Every part of the in-person experience was designed to promote community building:
collaborating on group math assignments, taking part in engineering activities, and attending a
kick-off dinner with parents and families.

Throughout the semester students are encouraged to attend study tables for math, chemistry and
statics. Tutors are provided to facilitate instruction, but students are encouraged to work together
on their homework also.

Results and Discussion

At the end of the program twenty-two of the thirty-three students increased their placement
score. At the end of the summer the students were asked about what was most beneficial about
the program. They shared that the events outside of instruction, such as meeting people and
getting to know the campus and classes, were more beneficial than their exam preparation.

In addition to students preparing academically, we have found they have also developed a
community of learners to rely on for the rest of their college career. Students have formed their
own study groups and are regularly studying on their own. There are at least four groups of
students that are living together in the fall in off-campus housing. There are other groups that are
playing intermural sports together.

Overall, this program developed a community of learners. The students were able to find others
who started in a similar place to what they did, so they understood they were not alone in their
struggles.



References

[1]

[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

S. G. Brainard and L. Carlin, “A six-year longitudinal study of undergraduate women in
engineering and science,” Journal of Engineering Education, vol. 87, no. 4, pp. 369-375,
1998.

C. Papadopoulos, “DO STUDENTS IN SUMMER BRIDGE PROGRAMS
SUCCESSFULLY IMPROVE MATH PLACEMENT AND PERSIST? A META-
ANALYSIS. Do Students in Summer Bridge Programs Successfully Improve Math
Placement and Persist? A Meta-Analysis,” in American Society for Engineering
Education, 1994, pp. 13-21.

D. Budny, “Mathematics Bridge Program,” in Frontiers in Education 1995 25th Annual
Conference. Engineering Education for the 21st Century , Nov. 1995, pp. 2a4-11.

J. Mathias, “IMPROVED RETENTION THROUGH INNOVATIVE ACADEMIC AND
NON-ACADEMIC PROGRAMS,” in American Society for Engineering Education, 1993,
pp. 12-23.

T. Vercellino, D. Christenson, and A. N. Morse, “Implementation and Effects of a Bridge
Program to Increase Student Learning and Retention in Engineering Programs
Implementation and Effects of a Bridge Program to Increase Student Learning and
Retention in Engineering Programs,” in /122nd ASEE Annual Conference & Exposition,
2015.

A. Windsor ef al., “Increasing Retention in STEM: Results from a STEM Talent,” Journal
of STEM Education, vol. 16, no. 2, pp. 11-17, 2008, [Online]. Available:
www.memphis.edu/oir/retention/

R. Alkhasawneh and R. Hobson, “PRE-COLLEGE MATHEMATICS PREPARATION:
DOES IT WORK? Pre-College Mathematics Preparation: Does it work?,” in American
Society for Engineering Education, 2010, pp. 15-25.

J. M. Citty, J. Citty, and A. S. Lindner, “DUAL MODEL SUMMER BRIDGE
PROGRAMS: A NEW CONSIDERATION FOR INCREASING RETENTION RATES,”
in American Society for Engineering Education, 2012, pp. 25-48.

J. Gleason ef al., “Integrated Engineering Math-Based Summer Bridge Program for
Student Retention,” Adv Eng Educ, pp. 1-17, 2010.

J. Nicklow, R. Kowalchuk, L. Gupta, J. Tezcan, and J. Mathias, “A short-term assessment
of a multi-faceted engineering retention program,” in 2009 39th IEEE Frontiers in
Education Conference, Oct. 2009, pp. 1-6.

J. R. Reisel, M. M. Jablonski, L. Rineck, and E. V Munson, “ANALYSIS OF MATH
COURSE PLACEMENT IMPROVE-MENT AND SUSTAINABILITY ACHIEVED
THROUGH A SUMMER BRIDGE PROGRAM in civil/environmental engineering from
UWM in 2013,” in American Society for Engineering Education, 1994, pp. 25-41.

T. L. Strayhorn, “Bridging the Pipeline: Increasing Underrepresented Students’
Preparation for College Through a Summer Bridge Program,” American Behavioral
Scientist, vol. 55, no. 2, pp. 142-159, Feb. 2011, doi: 10.1177/0002764210381871.

R. D. Frye, M. C. Barone, N. B. Hammond, S. Eloi-Evans, K. F. Trenshaw, and M.
Raucci, “Incentives and barriers to participation in PLTL workshops spaces: An
exploration of underrepresented students’ experiences,” J Women Minor Sci Eng, vol. 27,
no. 3, 2021.






	Introduction
	Project Approach
	Results and Discussion
	References

