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Development and Implementation of a  
Pathway Assessment Model for the ASPIRE Program 

 
Abstract 
The University of New Haven received S-STEM funding for A Scholarship Program to Increase 
Retention in Engineering (ASPIRE): Improving Work-Study-Life Balance. The goal of the 5 year 
program is to improve retention, particularly in the sophomore and junior years, for engineering 
students who show academic potential but are at risk of not completing their studies due to 
financial concerns and/or life-work-study balance issues. The ASPIRE program aims to 
accomplish this by: providing scholarships for sophomore and junior level matriculated students 
based on both financial need and merit; recruiting and providing scholarships to community 
college transfer students; providing support services including peer tutors, conferences, lectures, 
presentations, and career planning workshops; and increasing student engagement in college- and 
university-wide activities that contribute to persistence. 
 
This paper details the process of development and implementation of a systems approach to 
evaluation, where the assumption is that our program is itself lodged in a larger system with 
various stakeholder interests and desired outcomes.  The assessment plan was created by using 
logic and pathway models that relate activities in the ASPIRE Program to short term, medium 
term, and long term outcomes. The assessment plan further identifies how activities support 
outcomes and also shows how outcomes at one level support outcomes at a different level. 
Measurement tools were designed and implemented on the first group of scholarship recipients. 
Modifications were made based on collected data. Currently, 3 cohorts have received ASPIRE 
awards. The paper concludes with the challenges and successes of the implementation and 
assessment of the NSF S-STEM award. 
 
Motivation  
The mission statement of the University of New Haven and the Tagliatela College of 
Engineering (CoE) is to provide an undergraduate education that is focused on experiential 
education.  The CoE offers ABET accredited BS degrees in Chemical Engineering, Civil 
Engineering, Computer Engineering, Electrical Engineering, Mechanical Engineering, and 
System Engineering.  The university as well as CoE has experienced significant enrollment 
growth over the last 10 years.  During this 5 year period, the CoE undergraduate enrollment of 
297 students in 2006 increased 47% to 438 students in 2010.   The retention of first time, full 
time freshman students is approximately 80%, with 20% of the freshmen leaving the university 
or changing majors to non-engineering fields.  Institutional data shows that less than 80% of 
these remaining students are retained after their sophomore year.  Modest improvements in the 
retention rate of students during the first two years can substantially increase the number of 
engineering graduates entering the workforce1.  
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The university is a small but growing institution in urban coastal Connecticut and our student 
body is drawn from the region with wide variability in terms of family economic background.  
Approximately 60% of the students are first generation college students as self-reported by 
incoming freshmen. The university, particularly over the last 5 years, has increased funding 
available for grants and scholarships.  The additional support has enabled us to attract students 
who are better prepared to meet the challenges of the engineering curriculum.  However, 
although funding has been increasing, the average net price for full time, undergraduate students 
attending CoE has also steadily increased. 
 
During the 2009-2010 academic year, 98% of full time, first time undergraduate students 
received grants or scholarship aid, including 30% who received Pell or other federal grants and 
82% who received student loan aid.  Based on students enrolled during the 2009-2010 academic 
year, 73% of incoming sophomore and junior level students were eligible for financial aid of at 
least $20,000.  Current data shows that 85% of students need financial aid; however, the 
university cannot fully meet their needs. The average gap (difference between financial aid 
received and what is still needed) for engineering students who were enrolled for 2010-2011 was 
$7,400. The greatest impact of the shortfall between need and support is on traditionally 
underrepresented STEM students.  For students with family obligations, in particular women, 
child care costs may limit the number of classes in which they enroll, delaying time to 
graduation. 
 
Since 2008, the university has been documenting the reasons why students choose either to 
withdraw from the university or take a leave of absence.  Table 1 summarizes the number of 
students in the CoE who have withdrawn or taken a leave of absence since 2008.  Academic 
advisors have reported that these numbers are likely higher than the self-reported numbers since 
students are sometimes reluctant to disclose personal information. 
 
Although 20% of the freshmen class is not retained within engineering, the reason is not solely 
due to financial reasons.  It is not uncommon that students discover that engineering is not what 
they expected, and many switch to other majors with some remaining at UNH.  The factors that 
influence upperclassmen retention are usually not academic choice related but rather are due to 
external factors such as finances, family or health. 
 
After the initial support given during the freshman year in the form of financial and 
programming activities, the university loses some students who become overwhelmed by the 
cost of continuing education.  Many students, particularly in the CoE, find it necessary to work 
part- or full-time while pursuing their degrees.  There is a trend that after the freshman year the 
university loses students due to financial reasons, or students enter the workforce and maintain 
part-time status in order to offset the rising average net price for their education.  Between 2006 
and 2009, each year a range of 16-28% of full-time students switched to status of part-time. 
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Table 1: Withdrawals/Leave of Absences due to Financial Reasons 

 
S-STEM Funding 
The CoE at the University of  New Haven received NSF S-STEM funding for A Scholarship 
Program to Increase Retention in Engineering (ASPIRE): Improving Work-Study-Life Balance. 
The goal of this project is to improve student retention, particularly in the sophomore and junior 
years, for engineering students who show academic potential but are at risk of not completing 
their studies due to financial concerns and/or life-work-study balance issues. This goal will be 
accomplished through the following objectives: 
 

1. Provide scholarships for matriculated students based on both financial need and merit to 
sophomore and junior level students over 5 years. 

2. Recruit and provide scholarships to high academic performing community college 
transfer students over 5 years.  

3. Provide support services that include engineering tutors to complement the current 
university-tutoring center. 

4. Increase student engagement in college- and university-wide activities that contribute to 
persistence such as mentoring STEM students, participating at academic conferences in 
their field, service learning activities, and graduate and professional networking events. 

 
The ASPIRE project provides scholarships to sophomore and junior level students with the goal 
of maximizing student success. For instance, a student working 20 hours/week for 45 weeks/year 
at $10/hour would earn $9000 per year with estimated take-home earnings of $7500 per year. 
ASPIRE would allow for financial awards of up to $7,500 based on financial need and academic 
standing. When students are working 20 hours or more a week, they are not able to dedicate 

 Total Number 
of Students 
LOA/W from 
CoE 

Self 
Reported 
LOA/W from 
CoE due to 
Financial 
Reasons 

Freshmen 
(< 27 
credits) 

Sophomore 
(< 57 
credits) 

Junior 
(<87 
credits) 

Senior 

2008-2009 39 10 (26%) 0 4 4 2 

2009-2010 38 9 (24%) 3 5 1 0 

2010-2011 44 11 (25%) 5 5 1 0 

Fall 2011 9 3 (33%) 1 1 1 0 

  LOA: Leave of Absence; W: Withdrawal 
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100% of their effort to coursework. The engineering curriculum is challenging for most students, 
but particularly so for those who have limited time available to study due to work commitments. 
Thus, reducing the need for students to work during the academic year would allow them to 
focus more on their coursework as well as become involved in professional and extracurricular 
activities offered by the university. Greater social and professional engagement will increase the 
likelihood of persistence and graduation. 
 
Application and Selection Process 
The ASPIRE project has created a carefully designed process for selecting the students who will 
receive ASPIRE scholarships. The selection process follows all the guidelines set out by the NSF 
S-STEM program. The following criteria are given for eligibility for the scholarship: 
 

● Be citizen of the United States, national of the United States (as defined in section 101(a) 
of the Immigration and Nationality Act), aliens admitted as refugees under section 207 of 
the Immigration and Nationality Act, or aliens lawfully admitted to the United States for 
permanent residence; 

● Enrolled full time in an engineering program during award period; 
● Demonstrate financial need, defined by the US Department of Education rules for need-

based Federal financial aid; 
● Sophomore or junior level students in good standing with the CoE. 

 
The awarding of the ASPIRE scholarship is granted by using a point-based matrix. The matrix 
has the following categories: 
 

● Financial Need (20 points): Using the need-based Federal financial aid guidelines a 
ranking is given so that the students with the greatest need are given preference. 

● Academic Success (12 points): Points are given based on the students GPA. 
● Academic Potential (12 points): Recommendations from engineering faculty is used to 

determine the academic potential of students. 
● Underrepresented group (12 points): To increase the number of underrepresented 

students, additional preference is given. 
● Co-curricular activities (8 points): Points are given based on student involvement 

activities including professional student chapters, clubs, community service, etc. 
● Potential impact (20 points): Student applicants submit a 1-page essay describing the 

potential impact of the award on their academic success. For example, the funding 
awarded through the program might allow a student to make changes in extracurricular 
demands (such as part-time work, childcare, etc.) so that he/she may focus more time and 
effort on classes. 
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The selection of scholarships is based on a point matrix outlined in Appendix Table 1. Total 
points awarded is equal to the sum of the points assigned for a band multiplied by the weighting 
factor for each criteria. The maximum points awarded is 84 points. Scholarships in an average 
amount of $108,000 annually will be distributed with an aim of awarding: approximately 10 
scholarships of $7,500; approximately 6 scholarships of $5,000; and a bridge fund of $3,000 will 
be set aside for students who have had a change in financial circumstances (e.g. parents or 
student lost job; unanticipated financial crisis, etc.). For transfer students from community 
colleges the top three students on the matrix will be awarded scholarships, with the amount based 
on financial need and other matrix criteria. Adjustments will be made in the number and dollar 
amount of scholarships given so as to maximize the benefits of the program in a particular year. 
Junior level students who received the scholarship as sophomores will be eligible to apply for the 
scholarship again. 
 
Complementary and Supplemental Activities 
The ASPIRE project builds directly and indirectly on the success of current activities at the 
University of New Haven to provide complementary and supplemental support services and 
opportunities for scholarship recipients. Programs and activities specifically designed and 
targeted at the scholarship recipients include: mentoring, undergraduate research opportunities, 
networking with alumni, applying to graduate school, and opportunities to participate in 
academic service learning projects. 
 
Welcome Breakfast 
Each year, the new cohort of students are asked to attend a Welcome Breakfast. This is an 
opportunity for the students to meet each other; to be congratulated on their award and continued 
academic success by the Dean or Associate Dean of Engineering; to become aware of the 
resources provided or available to scholarship winners; and to be introduced to their ASPIRE 
mentor. Each of the PIs serves as a mentor to the students. The cohort gets divided and each 
student is assigned to one of the PIs - ideally, one who is not in the students’ same academic 
area. At the Welcome Breakfast we discuss the value of having a mentor and networking. 
 
Undergraduate Research Opportunities 
The University runs a 10-week summer program for undergraduates to be involved in conducting 
undergraduate research. The program is advertised/emphasized to the scholarship cohort and the 
PIs share with the students their own experience at having carried out undergraduate research. In 
addition, the scholarship cohort students are asked to complete an online tutorial on the 
responsible conduct of research available through the National Center for Professional & 
Research Ethics. An in-person session is conducted to discuss with the students the importance 
of ethics and why responsible conduct of research is important to all - not only to researchers.  
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Networking Socials 
The community of ASPIRE scholars have the opportunity to meet once each semester with 
faculty, alums and other local industry professionals. Alumni can provide valuable insight and 
motivation to the students to persist to degree completion. Direct networking with local industry 
professionals can supplement career placement services to enhance employment opportunities 
for ASPIRE scholars. 
 
Graduate School Panel Discussion 
Annually, graduate students from regional institutions are invited to participate in a panel 
discussion with scholarship recipients and other University of New Haven undergraduate STEM 
students. These panelists are selected to represent a range of engineering disciplines and degree 
programs and provide perspective for our students on various aspects of graduate school, such as 
the application procedure, employment prospects, program selection, fellowship opportunities, 
selecting an academic advisor, etc. 
 
Academic Service Learning Opportunities 
ASPIRE senior faculty partner with the University of New Haven Experiential Education office 
to provide opportunities for scholarship recipients to do academic service learning projects. 
These projects are done in the service of a local non-profit entity and give students opportunities 
to apply classroom engineering concepts to real-world needs. Examples of academic service 
learning projects within the engineering context have included the design of devices tailored for 
differently-abled individuals, design of water treatment systems for developing communities, and 
design of structures for non-profit organizations. 
 
Attending Professional Conferences and Meetings 
Attending and/or presenting at professional conferences provides opportunities for students to 
develop their professional identity and affinity. It also provides an opportunity to network and 
seek career information which may not be directly available on campus.   ASPIRE recipients 
have the opportunity to apply for funds to cover registration fees, travel and lodging costs. 
Applications are accepted on a rolling basis and consist of explaining what they expect to get out 
of their attendance. Upon their return, recipients of the funds are asked to submit a short 
reflection of their experience. 
 
Supplemental Instruction Tutoring 
ASPIRE funding is being used to support the Supplemental Instruction (SI) tutoring program, 
introduced during the fall 2013 semester by the Center for Learning Resources (CLR).  Tutors 
work with instructors from a number of engineering courses taken by students during the first 
two years of the curriculum to provide additional assistance to students.  ASPIRE recipients were 
hired as SI tutors.  
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Program Evaluation and Assessment 
The overall goal of ASPIRE is to improve the success of academically deserving sophomore and 
junior level students at the University of New Haven who are struggling to finance their 
education. Project success will be defined by whether the financial support provided by the 
scholarship allowed students to complete their degree within 4-5 years (e.g. 8-10 semesters) and 
whether their academic experience was enhanced. 
 
With the assistance of the external evaluator of the grant, the PIs created an evaluation plan using 
a pathway model approach2 that relates activities in the ASPIRE Program to short term, medium 
term, and long term outcomes. A list of the activities and various outcomes is included in the 
appendix.  The evaluation plan goes one additional step and identifies how activities support 
outcomes and also shows how outcomes at one level support outcomes at a different level.   
 
Specifically, the following measures will be used to assess the success of ASPIRE. For 
persistence and completion of degree, measures of retention rate, number of credit hours/year, 
GPA, and time to graduation will be used. For enhanced experience, the main measure will be 
engagement both internally and externally to the University. Data will be gathered to address 
whether participation in the proposed project results in the following: 
 

● increase in retention rate; 
● increase in number of credit hours/year; 
● increased engagement in university extracurricular activities 
● increased engagement with students and faculty; 
● increase in GPA; 
● decrease in time to graduation. 

 
Outcome measures of retention rate 
An increase in retention rate should occur if students are not burdened with excessive work 
demands to pay for their education. Thus retention rate is an overall measure of student success. 
The ability of a student to complete his/her degree within 4-5 years is dependent on the number 
of credits taken/year. Typically, students who work (to pay for their education) limit the number 
of courses they take per semester either because they want to ensure that they have sufficient 
time to focus on fewer courses or because the selection of courses is limited due to work 
schedules. It is reasonable to expect then that the proposed project should result in students being 
able to increase the number of credits taken each semester, in accordance with full-time status 
(average of 16 credits/semester). A direct consequence of scholarship recipients taking more 
credits is that they should be able to graduate within 4-5 years. Thus, the proposed project should 
also result in a reduction in the amount of time it takes for these students to graduate. 
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Outcome measures of innovative support services 
In addition to financial support, the proposed project includes innovative support services for 
students aimed at improving the persistence of students to complete their degree. If the financial 
burden is reduced for students, they should be able to focus more on their coursework. Thus, 
GPA will be tracked to determine whether student performance improves through participation 
in this project. The proposed support services will give students opportunities to interact more 
with faculty and other students. Thus, it is reasonable to expect an increased engagement of 
scholarship recipients with faculty and other students in the College of Engineering. These 
activities should also result in increased engagement of students with the university community 
as evidenced by increased participation in extracurricular activities, students clubs and student 
government. 
 
Overview of the cohorts 
The ASPIRE program has awarded scholarships to 3 cohorts. The ASPIRE cohorts are identified 
by the spring semester including 2013, 2014, and 2015. The 2013 cohort was made up of seven 
students, the 2014 cohort had eleven students, and the 2015 cohort had fourteen students. In total 
31 students have received awards, some students were in multiple cohorts. 
  
Examining the 31 students across from all cohorts the demographics of the ASPIRE program are 
as follows: 
 

● 35% of awardees have been female; 
● 39% of awardees have self-identified as belonging to an underrepresented ethnic group 

(23% African-American and 16% Hispanic); 
●  Student major breakdown: 9 Civil Engineering, 8 Mechanical Engineering, 7 Electrical 

& Computer Engineering, 3 Chemical Engineering, 3 System Engineering, and 1 General 
Engineering; 

● 2015 cohort average GPA at time of award 3.42; 
● 2014 cohort average GPA at time of award 3.50; 
● 2013 cohort average GPA at time of award 3.33. 

 
The ASPIRE program has achieved its goal of increasing support for underrepresented group in 
engineering. The 39% inclusion of African-American and Hispanic students and 35% of female 
participation is above the overall demographic for the College of Engineering. 
 
Data collected for NSF on the scholarship recipients indicates that the overall GPAs of the 
majority of students who received the scholarship did not significantly change during the 2013-
2014 academic year.  The differences in GPAs changed by no more than +/- 0.13 of the 
recipients’ cumulative GPA from the previous year.  Only 1 of the recipients had a decrease of 
0.2 in their GPA. 
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Challenges and Recommendations 
Students applying for an ASPIRE Scholarship must have their family file a FAFSA form used by 
aid providers to determine the amount of the student’s Expected Family Contribution (EFC).  
During the past two years, some issues pertaining to the FAFSA that have impacted student’s 
eligibility for the scholarship have been brought to the attention of the PIs.   
 
First, the intent of the ASPIRE program is to provide students with financial support so that they 
can reduce the number of hours they need to work, allowing them to spend more time on studies 
and participating in the life of the university.  Financial aid eligibility is determined based on the 
previous year’s FAFSA that includes student wages in some cases that the student may have 
needed to earn in order to attend college.  However because the student worked, their financial 
aid eligibility is reduced.  This seems somewhat contrary to the purpose for the scholarship.   
Second, changes in a student’s EFC might result in a scholarship recipient’s eligibility changing 
from year to year.  There have been instances where parents have needed to liquidate entire stock 
positions in order to pay a tuition bill the year a recipient has received the ASPIRE scholarship.  
Because sale of the stocks is reflected in the following year’s FAFSA, this has impacted the 
student’s eligibility to receive the scholarship in the second year.    
  
Distribution of bridge funds remains a challenge for the PIs.  Our experience is that some 
students don’t fully understand the conditions for financial aid eligibility.  We are working with 
the Financial Aid Office to determine an approach for identifying students who are eligible for 
bridge funding.  
 
Our experience with students applying to the ASPIRE Scholarship program over the past two 
selection cycles has raised an issue we would like to bring to the attention of NSF.  This past 
year a student in financial need applied who is a legal alien and now has a social security number 
through the DREAM Act in Connecticut.  This relatively new legislation raises questions as to 
the eligibility of these students for federal funding.  
 
The PIs have dealt with challenges other than financial related to potential candidates.  While 
academic success is important to measure the success of the ASPIRE program, the PI’s were 
hoping to have students with lower than a B average as part of the awardee’s in the program. Our 
cohorts have shown that the high achieving students are taking advantage of the ASPIRE 
program. PI’s recognize more work is needed in advertising to a wide range of GPA students to 
achieve some long-term goals. 
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Appendix A 
 
ASPIRE Scholarship Scoring Matrix 

 
Band Points  

4 3 2 1 Weighting 
Factor 

Points 
Awarded 

Financial Need ≥$10,000.00 $7,000.00
-

$9,999.99 

$3,000.00-
$6,999.99 

<$3,000.00 5 = Points 
x Factor 

Academic 
Success 

3.5-4.0 3.0-3.5 2.5-3.0 2.0-2.5 3 
 

 

Academic 
Potential 

Very strong Strong Moderate Weak 3 
 

 

Underrepresented 
group 

‘Minority’ 
student in 

terms of race, 
ethnicity, 
gender, or 
disability 

status 

-- ‘Majority’ 
engineerin
g student 

-- 3  

Co-curricular 
activities 

Very strong Strong Moderate Weak 2  

Potential impact Very strong Strong Moderate Weak 5  
     Total  

(Max 84) 
= Sum 
of Points 
Awarded  
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Appendix B 
 
List of Activities and Outcomes for Pathway Assessment Model 
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