
Lessons learned in year one: 

The transfer student experience in 
a NSF-supported mechanical and 
aerospace engineering program



Outline of presentation

• Introduction and overview
• STEM challenges and NSF response
• Experiences of transfer students in STEM
• Design of MATRIX program
• Initial challenges
• Lessons learned and changes for Year Two
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conclusions or recommendations expressed herein are those of the authors and do 
not necessarily reflect the views of the National Science Foundation.



UAH: MATRIX Program

• UAH Mechanical and Aerospace Engineering 
Assistance for Transfer Improvement and 
Excellence (MATRIX)

• Provide support to low-income transfer 
students with demonstrated financial need 
and academic promise

• 64 scholarships over five years



STEM Challenges

• Students dissuaded from STEM study at two-year or four-year 
enrollment by tuition costs, vocational opportunities, or lack 
of role models.

• The low engagement with STEM-related learning for minority, 
female, and lower-income students, who comprise a growing 
proportion of the total college-going public.

• The reliance on immigrants for meeting employer demand for 
skilled STEM workers has become increasingly problematic.



STEM Pipeline



STEM Pipeline



NSF response

• Historically Black Colleges and Universities 
Undergraduate Program

• Advancing Informal STEM Learning
• ADVANCE: Increasing the Participation and 

Advancement of Women in Academic Science 
and Engineering Careers



NSF response and pipeline

Courtesy: TechVision21



Transfer students and STEM

• Potential transfer students in STEM-related 
fields who meet with an advisor and visit a 
four-year campus are more likely to transfer.

• Potential transfer students sometimes hold 
negative opinions of advising. 



Transfer students and STEM

• Potential transfer students who engage in 
active learning practices are more likely to 
transfer to a four-year institution.

• The relationship between math self-efficacy 
and intent to transfer into STEM fields is 
positive and significant.



Transfer students and NSF response

NSF Scholarships in Science, Technology, 
Engineering, and Mathematics Program  (S-
STEM) 
• Provides student scholarships
• Supports the development of innovative 

programming



Transfer students at UAH
• Total enrollment: 9100 (77% undergraduates)
• 73% undergraduates are White, 58% male
• 11% of undergraduates are transfer students
• 6-year graduation rate of 49%
• 8-year graduation rate of 53%



Transfer students at UAH 
• 57% of transfer students in UAH College of 

Engineering work
• 27% of transfer students work more than 20 

hours/week
• 51% of transfer students say they struggle to 

balance work, family, and school 
• 63% of transfer students agreed their grades 

would improve if they did not have to work



Transfer students at UAH: MAE
Average GPA Statics Failure Rate

2nd Y 3rd Y 4th Y F13 F14 F15

Transfer 2.42 2.77 2.91 44% 47% 27%

Full-time, First Time 3.35 3.29 3.30 19% 29% 18%



UAH: Matrix Program
• Improve retention, student success, and 

graduation rate and times of transfer students 
in MAE.

• Promote interest and leverage the JUMP (Joint 
Undergraduate Master’s) program.

• Provide professional development and 
internship opportunities to prepare transfer 
students for careers.



UAH: Matrix Program

Academic support Research experiences

Tuition scholarships Peer engagement

Bachelor’s degree 
completion



UAH: Matrix Year One

Lesson One: 
Recruitment and definition of 
“transfer”



UAH: Matrix Year One recruitment
• Focus on student demographics that might enhance the learning 

environment (race, gender, transfer institution, etc.)
• Financial need determined by “unmet need” based on FAFSA rather 

than solely those students who are Pell Grant eligible. 
• Transfer students defined as those between 24-60 hours (consistent 

with UAH definition). 
• GPA: Minimum of 2.75, but higher is better depending on transfer 

institution.
• Credit hour: Full-time student required (12 hr min)
• U.S. citizens
• One reference letter from previous instructor, and a student essay



UAH: Matrix Year One students
• Nine student participants:
(2) are four-year institution transfers
(6) are two-year institution transfers
(1) attended multiple two- and four-year 

institutions
• (3) female participants
• (8) White, (1) Asian participants



UAH: Matrix Year One

Lesson Two:
Establishing healthy 
practices related to 
academic work

Academic support



UAH: Matrix Year One students
• About how many hours a week did you 

usually spend studying or preparing for 
classes at your previous college(s)?
50% spent 6-10 hours

• How often did you visit with faculty and seek 
their advice on class projects?
50%+ rarely or never



UAH: Matrix Year One students
• I did not have the requisite math skills to enter college.
• I was unsure of my ability to succeed in college after 

being 8 years removed from high school. So I attended 
a community college to 'get my feet wet' and then 
decided to transfer for more of a challenge.

• Most smaller colleges teach on a step by step basis, 
whereas universities teach more of the theoretical side 
of things. I typically can learn much better by a step by 
step process.



UAH: Matrix Year One

Lesson Three:
Recognize the power 
and limitations of 
financial support

Tuition scholarships



UAH: Matrix Year One students

Nine student participants:
• Majority still hold part-time jobs
• Majority report financial responsibilities to 

children, parents, and/or extended family



UAH: Matrix Year One

Lesson Four:
Understand the often 
difficult challenges 
associated with the 
first semester

Academic support



UAH: Matrix Year One students
• 5 of 9 took and passed the required Statics 

course
• Not all students met the overall required GPA 

minimum
• Not all students were able to stay at a full-

time status



UAH: Matrix Changes ahead
• Continue to expand network of community 

college and university partners to enhance 
diversity and number of participants

• Re-define “transfer” to better encompass the 
variety of student transfer experiences

• Require student participants to visit Academic 
Support Services regularly



UAH: Matrix Changes ahead
• Develop network of peer academic support, 

especially for key gateway classes
• Extend hours for program events to allow for 

student work and personal demands
• Consider how students can be paid for 

research experiences (AY and summer)
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