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Abstract: Community colleges are considered an essential part of the United States higher education system, with over 30% 
of their students transferring to four-year colleges. For this reason, students’ enrollment and retention are critical to their 
success. To attain this success, policy makers and administrators in community colleges have turned to several studies that 
involve student retention in their programs. In this study, we maximize the overall student enrollment by accounting for key 
parameters that impact retention and transfer rates along racial and residential lines under a limited budget over a multi-period 
planning horizon. We illustrate our model with computational experiments on a case study. By using this optimization tool, an 
institution can meet its goals to manage student enrollment and retention from admission to graduation, and design future 
intervention strategies. 
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1. Introduction 
 
1.1 Background and Literature Review 
 

Community colleges have been in existence since the early twentieth century, providing general educational and 
workforce opportunities for the community with over 30% of their students transferring to four-year colleges, and 50% pursuing 
technical and vocational programs (Frederickson, 1998). According to the American Association of Community Colleges, there 
are several indications that show that community college systems in the US face a significant demand for students. This 
significant drop in student demand is partly related to a low rate of retention further translating into the low rate of transfer 
(Zamani, 2001). Additionally, 20% of the community colleges in the US have transfer rates between 22% and 25% (Cohen, 
1994) while Grubb (1991) reports that transfer rate between community colleges and four-year colleges declines from 29% to 
20% by 1980. These statistics are based on several factors and vary within each community college, but also shows that the 
transfer needs of students are a serious issue and as a result needs to be addressed. Moreover, considerable retention studies 
related to transfer include the following work. One of the retention models define retention as faculty-student or student-student 
interaction (Astin, 1993). Other research suggests that students who fully participate in campus activities and utilize academic 
resources have a higher chance of retention and completion (Ackerman & Schibrowsky 2007). Increasingly, many students 
from a low-income home have insufficient financial resources to pay for college and less likely to remain in higher education. 
This report is a direct analysis of the work in the National Center for Educational Statistics. Many studies reaching similar 
conclusions  include factors such as location of a college and institution budget (Fluharty & Scaggs, 2007), cost of college and 
unemployment (Mattila, 1982), institutional factors (Zwerling, 1980), demographic and socio-economic factors (Mohammadi, 
1994), and the model of student integration (Tinto, 1993). While optimization models in enrollment and retention have been 
studied by many researchers, including stochastic programming (Harrington & Schibik, 2013) and goal programming model 
(Mohamed & El-Qulity, 2016), enrollment by accounting for key parameters that impact retention and transfer rates using 
integer programming is needed. 

In this paper, we develop a mixed-integer programming (MIP) model to improve decisions made by community 
college administrators to manage the flow of students under a limited budget over a finite planning horizon. The decision 
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