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About 
Lone Star College

Lone Star College
• 84,000 credit students each semester, total 

enrollment of more than 95,000 (credit and 
non-credit).

• Largest institution of higher education in the 
greater Houston area.

• One of the fastest-growing college systems in 
the U.S.

• 86% increase in student headcount in ten 
years (Fall 2005 to Fall 2015) Adding 38,810 
students 

• 11 school districts, 1,400 square miles, 
population of 2.4 million.

• 6,300+ employees (part-time and full-time).



About 
Lone Star College

• Six colleges, seven centers, two University 
Centers.

• Top 10 associate degree producer, ranked 5th

among all community colleges in the U.S. 
(2013-14).

• Leads state-wide Texas Completes and Texas 
Reverse Transfer student success initiatives.

• Maintains AAA bond rating with S&P.
• Economic impact of $3.1 billion annually.
• Recognized as a 2015 Military-Friendly School 

and helps veterans fast-track to new careers 
with special grant funding.

Lone Star College



Software/Programs 
Used

• ArcGIS 10.2 for Desktop
Created buffers, clipped zip code areas, to 
determine any overlap between the 
colleges

• SPSS v.23
Used data collected from zip code areas to 
see if any predictors stood out positive or 
negative on student headcount

Presenter
Presentation Notes
GIS in “ArcGIS stands for geographic information system (GIS).  ArcGIS Desktop is a is a desktop mapping and spatial data analysis application produced by ESRI It allows you to create your own maps from scratch starting with geographic data in electronic form and to analyze data that has a locational component (Latitude/Longitude). ArcGIS also comes with a number of extension applications for specialized analysis.  It is primarily used in the Oil and Gas industry, but we have found other useful ways to use it in Institutional Reporting.  SPSS- mostly everyone will know what SPSS is and what it is used for, but for those that may not be familiar with it:�“SPSS is a comprehensive system for analyzing data. SPSS can take data from almost any type of file and use them to generate reports, charts, plots, trends, descriptive statistics, and complex statistical analysis.SPSS- (Statistical Package for the Social Sciences) is one of the most popular statistical packages for analysis��



Why did we choose 
this Study?

• Increased headcount for most colleges but 
one. 

• We wanted to see if we could determine 
any underlying factors related to a 
decrease in student headcount

• And…USE the data to make informed 
decisions! 

Presenter
Presentation Notes
I have been to several conferences where a study or two was conducted on something affecting education, and I usually walked away with the question of “what did they do with all of that information”? What were the recommendations? Did it seem obvious? Things that I could understand without having to be a mathematical genius. Which I am not. Increased headcount for most colleges but one. We wanted to see if we could determine any underlying factors (predictors) related to a decrease in student headcount and make recommendations to our administrators based on what we find



Headcount at all 6 colleges

Presenter
Presentation Notes
Previous headcount for a specific college (LSC-Tomball) started declining or staying the same, while the other colleges were experiencing growth. Most of the colleges in our system were experiencing growth. The one that this study is focusing on is Lone Star College-Tomball (located northwest of Houston, TX in a little town German town called “Tomball, TX). I always like to point that out because Tomball is pretty unique from all the other colleges in that we have a “town” literally in our backyard. 



Theories gone wild

Theories began to surface as to why this 
one college was down while everyone was 
up 
• Shallow Pond Theory 

• Stealing Students Theory

Presenter
Presentation Notes
Explain Shallow Pond Theory-Population of potential college age students and total population in general is a lot smaller than the other college service areas��Explain Stolen Enrollment Theory-Colleges that are within close proximity are stealing our students



Study Area

• We had to look at all 6 colleges

• All 6 colleges: 68 Zip Code Service Area

• Too large to manage

• Needed to figure out how to narrow down 
the area to study around each college

Presenter
Presentation Notes
Determining Study Are: If we looked at all 6 colleges, we would have a  very large area that covered two counties with a total of 68 zip codes. This was too large to manageHow could we effectively narrow down the area without losing important data and still representing each college



Study Area:
10 Mile Radius

Presenter
Presentation Notes
First we chose a 10 mile radius for each collegeUsing ArcGIS to look at overlap in zip code areas by college, we found there was still too much overlap when we looked at a radius of 10 milesWe currently post our top 20 zip codes for each college every official day (by term), so I looked at some of the top zips for every college and found the largest amount of student enrollment was coming from students who reside within a 10 mile radius of each college  Still, this was too large of an area and there was TOO much overlap, we needed to narrow down further



Study Area:
5 Mile Radius

• Narrow down our study area further

• How would this affect enrollment by zip 
narrowing down the zip code pool almost 
in half 

• Creating a 5 mile radius took our 68 zip 
code area down to 38

Presenter
Presentation Notes
Narrowing down our study to a five mile radius still allotted for the coverage of all six campuses. There was only a slight overlap, but it was minimal enough to go forward to determine our predictors andand start collecting the data.



Study Area
5 Mile Radius

Presenter
Presentation Notes
Using a 5 mile radius study area was manageable and still allowed all the 6 colleges to be representedSome colleges had more zip codes in a five mile area than others. LSC-University Park intersects two colleges (LSC-Tomball and LSC-CyFair). We made an interesting discovery that I will talk about later in the presentation � 



Top 15 Zip Codes

Presenter
Presentation Notes
After collecting the zip codes within 5 miles of each college, I pulled our fall 2015 top 15 zip codes again in which our students reside to see how many fell within the five mile study area. Every zip code on this list falls within the 5 mile radius area and at least one zip code falls is represented by each college 



Top Four 
ISD Attendance Areas

Fall 2015

Presenter
Presentation Notes
Top four ISD Attendance Areas for our fall 2015 term: Almost every ISD on our top four falls within the 5 mile radius of each college (5 out of 6)



What Next?

Determining Outside Predictors and 
Collecting census data within the selected 
zip code study areas
• US Census Bureau

www.census.gov
• ArcGIS BAO (Business Analyst Online)

https://bao.arcgis.com/esriBAO/login

Presenter
Presentation Notes
We had all the data we needed for our population of students and could go back as far as needed, but the US Census Bureau doesn’t always match up to our data in a way that will allow us to compare apples to apples.�**pulling data by zip code is tedious with US Census’ American FactFinder�We ended up using a combination of ArcGIS’s Business Analyst Online that offers the same data (originates from US Census Bureau data) but it an easier to use format and the US Census bureau to collect the data. �**also offers projections

http://www.census.gov/
https://bao.arcgis.com/esriBAO/login


Choosing Outside 
Predictors

• What outside predictors could we use that 
would be useful to our study?

• Finding data for the predictors that we 
choose meant that we would need to visit the 
US Census Bureau’s website and that we 
would have to use historical Lone Star data 
since the US Census is always behind is not 
always up to date. 

Presenter
Presentation Notes
What outside predictors we would use or that would be useful to our study�Finding data for the predictors that we choose meant that we would need to visit the US Census Bureau’s website and that we would have to use historical Lone Star data since the US Census is always behind is not always up to date. ��



Outside Predictors
Total Population

First Predictor:

• Total Population
– Collecting population by zip code

Presenter
Presentation Notes
This was challenging in that US Census data has a lot of information on the data pulls that was not needed. That’s okay, we just rolled with it. It will be useful eventually so collecting it wasn’t too daunting We had to pull data for each zip code (in the study) within a five mile radius of each college. This ended up being 38 separate zip codes (a little bit over half of the Lone Star College 68 zip code service area.We were also able to leverage ESRI data from ArcGIS online. ESRI posts 5 and 10 year interval data, but also includes projections (like 2015 to 2020) of what will happen in 5 years based on data collected (usually from the US Census Bureau�Nonetheless, we accomplished this task and moved on to the next predictor



Outside Predictors
Under 25 Population 

Second Predictor
• What is the “traditional” college age 

student?
• How does this group affect student 

headcount?
• Article: 

https://nces.ed.gov/pubs/web/97578e.asp

Presenter
Presentation Notes
What is the traditional college “age” student at Lone Star College or what do most universities consider their “traditional college student”? How does the traditional college age student group affect student headcount?Collectively the general standard of the “non-traditional” college age would be students that are over 25 years of age” according to the National Center for Education Statistics (NCES)As our second predictor we chose our population of students (and the community) that are Under 25 because this makes up between 68-72% of our colleges at Lone Star��

https://nces.ed.gov/pubs/web/97578e.asp


Outside Variable
Unemployment Rate

Third Predictor

• Unemployment Rate
– Article on Unemployment Rate and 

Enrollment as a predictor
http://www.monroeccc.edu/institutionalresearc
h/analyses/Unemployment%20Rate%20and%
20Tuition%20as%20Enrollment%20Predictors
%20Final.pdf

Presenter
Presentation Notes
Unemployment Rate has always been a good predictor on enrollment/headcount . Right? We assume that when the unemployment rate is up Lone Star College System will see our student headcount up, but how granular is that? Is this the same for every zip code area in our study?We found several studies on the affect of unemployment rate on student enrollment, however; Monroe County Community College did an interesting study on Unemployment as a predictor but paired that with a rise in tuition cost per credit hour. In the interest of time, I won’t go into detail, but it appeared as though they found Unemployment rate to be more of a predictor of enrollment. Their results were similar to another study in that credit hour enrollment grew slightly as the unemployment rate increased. People seek education when jobs are scarce.   Talk about Article: http://www.monroeccc.edu/institutionalresearch/analyses/Unemployment%20Rate%20and%20Tuition%20as%20Enrollment%20Predictors%20Final.pdf 

http://www.monroeccc.edu/institutionalresearch/analyses/Unemployment%20Rate%20and%20Tuition%20as%20Enrollment%20Predictors%20Final.pdf


Outside Predictors 
Family Income

Fourth Predictor
• How does family Income influence a student’s 

path to college?
• According to US News and a statement released 

by National Student Clearinghouse, Students 
from high-poverty schools are less likely to 
immediately enroll in college – and to remain 
enrolled after one year 
http://www.usnews.com/news/blogs/data-
mine/2014/10/14/poverty-a-strong-predictor-of-
college-enrollment

Presenter
Presentation Notes
Students from high-poverty schools are less likely to immediately enroll in college – and to remain enrolled after one year – than students from more well-off high schools, according to data released by the National Student Clearinghouse http://www.usnews.com/news/blogs/data-mine/2014/10/14/poverty-a-strong-predictor-of-college-enrollment

http://www.usnews.com/news/blogs/data-mine/2014/10/14/poverty-a-strong-predictor-of-college-enrollment


What we Expect

• Total Population by zip code: We expect 
to see a Positive correlation between 
population and student headcount 

• If the total population increases, we should 
expect to see an increase in student 
headcount

Presenter
Presentation Notes
This seems to be a very logical statement. When we see a population spike in certain areas, we start seeing apartment complexes going up, new neighborhoods, new schools….necessary real estate for a community to grow and flourish so it makes sense to see an increase in growth for a college campus.



What we Expect

• Unemployment Rate: We expect student 
headcount to increase when the 
unemployment rate is up

• If we see unemployment rates down in a 
specific population area, we will expect to 
see little to no change in headcount

Presenter
Presentation Notes
Will we see an increase? If UE is high? How is this comparable down to the zip code area for each college?



What we Expect

• Traditional College Student: 68-72% of 
the population of students at Lone Star fall 
in the Under 25 age group. 

• If student headcount increases, we should 
expect to see this portion of the population 
that are Under 25 (16-24) to be larger than 
some of the other age groups in that 
area’s population

Presenter
Presentation Notes
Will this end up being a predictor that we can use going forward



What we Expect

• Family Income: When family income is 
up, we should expect to see an increase in 
student headcount

• If family income is down we should expect 
to see a decrease in student headcount



Actual Results
Total Population

• We found Population Growth to be a 
meaningful predictor for LSC's student 
headcount growth 
(Positive correlation; r= 0.17 ~0.31 )

# % # %
77433 51,200 79,948 28,748 56.1% 418 15.7%
77389 22,627 32,311 9,684 42.8% 178 21.4%
77386 38,004 49,990 11,986 31.5% 158 10.0%
77060 44,625 43,385 -1,240 -2.8% -53 -5.3%
77381 36,405 33,994 -2,411 -6.6% -32 -3.1%

Zip Code Population 
in 2012

Population
in 2015

Population Growth
2012-2015

Lone Star College
Headcount Growth

2012-2015

Presenter
Presentation Notes
We found population growth to be a meaningful predictor (Positive correlation; r= 0.17 ~0.31 ) When population was up between years, we saw headcount go up. When population growth was down, we saw headcount go down



Actual Results
Under 25 Population

• Population growth in the Under 25 age group 
is a more powerful predictor for LSC college 
headcount growth 
(Positive correlation; r=0.41 ~0.68 )

# % # % # %

77389 9,684 42.8% 1,111 41.9% 178 21.4%
77068 2,248 21.9% 7 0.5% 2 0.5%
77384 1,492 12.7% 151 14.5% 72 16.1%
77382 2,181 6.1% 648 17.3% 312 35.1%
77380 1,000 4.2% -322 -9.5% -41 -5.1%
77060 -1,240 -2.8% -874 -11.0% -53 -5.3%
77095 -16,587 -25.3% 1,418 17.4% 387 13.3%

Population Growth
2012-2015

Population Growth 
Under 25
2012-2015

Lone Star College
Headcount Growth

2012-2015
Zip 

Code

Presenter
Presentation Notes
Population growth in the Under 25 age group is a more powerful predictor for LSC college headcount growth �(Positive correlation; r=0.41 ~0.68 )The highlighted rows prove that growth in the population group “Under 25” is a stronger predictor than total population growth



Actual Results
Family Income

• Family income change is also a significant 
predictor for LSC's headcount growth 
(Positive correlation; r= 0.15 ~0.35 )

# % # % # % # %

77362 858.0 17.7% -203 -21.1% 13,982 17.7% 15 10.0%

77032 -476.0 -3.5% -90 -3.7% 4,468 13.3% 49 14.3%

77064 324.0 0.7% 621 10.3% 3,338 4.0% 119 6.2%

77345 1,082.0 3.8% 494 13.8% -15,826 -8.9% -29 -3.0%

77090 1,746.0 5.1% 1,381 27.1% -5,964 -10.3% -132 -8.9%

77070 3,695.0 7.9% 356 5.7% -11,213 -11.4% -147 -6.7%
77069 566.0 3.5% -320 -16.7% -18,468 -14.0% -40 -7.5%

Zip 
Code

Population Growth
2013-2015

Population Growth 
Under 25
2013-2015

Income Change
2013-2015

Lone Star College 
Headcount Growth

2013-2015

Presenter
Presentation Notes
Family income change is also a significant predictor for LSC's headcount growth (Positive correlation; r= 0.15 ~0.35 ) ��The highlighted rows show examples that income change can sometimes be a stronger predictor than others on LSC student headcount growth.



Actual Results
Unemployment Rate

• A change in the unemployment rate is not 
a significant predictor 
(likely positive relation; r=0.03 ~.0.4 )

# %

77066 10.4% 8.8% 2.9% -6.4% -15 -1.0%

77379 7.9% 10.2% -2.3% -4.7% -140 -4.8%
77070 7.9% 5.7% -11.4% -0.3% -147 -6.7%

Zip 
Code

Population 
Growth

2013-2015

Population 
Growth Under 25

2013-2015

Income 
Change

2013-2015

Unemployment 
Rate Change

2013-2015

Lone Star College
 Headcount Growth

2013-2015

Presenter
Presentation Notes
Unemployment rate change is not a significant predictor (likely positive relation; r=0.03 ~.0.4 )However, we did find some instances where unemployment rate changes seemed to have an impact on LSC student headcount growth.  In order to examine how unemployment rate and Headcount change our student headcount numbers, we need to do conduct further analysis with more data. 



Revisit
Shallow Pond Theory

• Revisiting the “Shallow Pond Theory” and 
how our research showed this theory to have 
some validity.

• Increase in Total Population had a direct 
effect on student headcount

• If the Under 25 population decreased (and 
the overall population increased), LSC-
Tomball saw our headcount decrease or stay 
relatively the same

Presenter
Presentation Notes
Population of potential college age students and total population in general is a lot smaller than the other college service areasLSC-Tomball had only 6 zip codes within a five mile radius and a total population producing less students. Of those 6 zip codes, 4 zip code areas are shared by two campuses��Explain Stolen Enrollment Theory-already has been proven false from previous reports 



Revisit 
Stealing Students Theory

• Although all predictors positively affect LSC 
student headcount growth, we found that LSC-
Tomball (individual) may not always received 
benefit from these predictors. 

Presenter
Presentation Notes
Although all predictors positively affect LSC student headcount growth, we found that LSC-Tomball (individual) may not always received benefit from these predictors. ��



Revisit 
Stealing Students Theory

• We can see that if other colleges experienced  
growth in the shared service area, this can 
negatively affect the growth of LSC-Tomball

# % # % # #

77389 LSC-T, LSC-M 42.8% 41.9% 178 21.4% -6 -2.4% 39 173
77377 LSC-T, LSC-UP 10.5% 4.1% 189 14.1% 90 12.2% -10 162
77362 LSC-T only 9.1% -10.4% -2 -1.2% 9 9.1% -1 8
77375 LSC-T, LSC-UP 10.2% 24.5% 68 3.5% -116 -11.5% -28 291
77354 LSC-T, LSC-M 3.7% 16.6% 24 1.9% -28 -5.0% 47 34
77355 LSC-T only 7.0% 10.9% -41 -4.4% -51 -7.9% 21 16

LSC-M 
Growth

2012-2015

LSC-UP 
Growth

2012-2015Zip 
Code

Five Mile 
Radius

Population 
Growth

2012-2015

Population 
Growth

Under 25
2012-2015

Lone Star College 
Headcount Growth

2012-2015

LSC-T
Headcount Growth

2012-2015

Presenter
Presentation Notes
We can see that other campus growth in the shared service area can negatively affect the growth of LSC-TomballLSC-Tomball shared 4 out of its 6 zip code areas with LSC-Montgomery and LSC-University Park



Recommendations
Under 25 Population

• We recommend that LSC-Tomball might 
consider advertising more heavily in zip 
code areas where we saw growth in the 
Under 25 population

Presenter
Presentation Notes
After we reviewed some of the results of our study we were ready to make some recommendations to our administrators at LSC-TomballOur first recommendation is to our college relations department. We recommend that LSC-Tomball might want to consider advertising more heavily in zip code areas where we saw growth in the Under 25 population



Recommendations
Population

• For colleges that lost students in their service 
area (LSC-T) from another college, we might 
suggest to investigate other possible reasons 
on student’s choice by conducting student 
surveys on that group of  students 

• We would also like to make a 
recommendation to conduct further analysis 
on population density since population is a 
meaningful predictor

Presenter
Presentation Notes
For colleges that lost students in their service area (LSC-T) from another college, we might suggest to investigate other possible reasons on student’s choice by conducting student surveys on that group of  students �We would also like to make a recommendation to conduct further analysis on population density since population is a meaningful predictor



Recommendations
Family Income

• Family income is also a meaningful 
predictor. We recommend that LSC-
Tomball emphasize in zip code areas of low 
income that financial aid is available to 
Lone Star College students 

• Make sure to advertise in the community 
and social media when the college holds a 
Job Fair

Presenter
Presentation Notes
Family income is also a meaningful predictor. We recommend that LSC-Tomball emphasize in zip code areas of low income that financial aid is available to Lone Star College students �Make sure to advertise in the community and social media when the college holds a Job Fair�



Recommendations
Low Income Levels

• Advertise in the zip code areas where we 
saw low family income levels on how a 
college education or a degree in one of our 
workforce programs will help to find better 
jobs

Presenter
Presentation Notes
Advertise in the zip code areas where we saw low family income levels on how a college education or a degree in one of our workforce programs will help to find better jobs�



Questions

Questions?



Contact Information

• Trudi White
Trudi.L.White@lonestar.edu
281.401.1832

• Jae Jung
Jae.H.Jung@lonestar.edu
936.273.7479

• Jacqueline Goffney
Jacqueline.A.Goffney@lonestar.edu
281.290.3569

mailto:Trudi.L.White@lonestar.edu
mailto:Jae.H.Jung@lonestar.edu
mailto:Jacqueline.A.Goffney@lonestar.edu


Sources

• Analytics and Institutional Reporting
http://www.lonestar.edu/air

• US Census Bureau
http://factfinder.census.gov/faces/nav/jsf/p
ages/index.xhtml

• ArcGIS Business Analyst Online
https://bao.arcgis.com/esriBAO/login/index
.html

http://www.lonestar.edu/air
http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
https://bao.arcgis.com/esriBAO/login/index.html

	Slide Number 1
	ArcGIS and SPSS
	Using ArcGIS in the Reporting Process
	Using ArcGIS in the Reporting Process
	Using ArcGIS in the Reporting Process
	About �Lone Star College
	About �Lone Star College
	Software/Programs Used
	Why did we choose this Study?
	Slide Number 10
	Theories gone wild
	Study Area
	Study Area:�10 Mile Radius
	Study Area:�5 Mile Radius
	Study Area�5 Mile Radius
	Top 15 Zip Codes
	Top Four �ISD Attendance Areas�Fall 2015
	What Next?
	Choosing Outside Predictors
	Outside Predictors�   Total Population	
	Outside Predictors�Under 25 Population 
	Outside Variable�Unemployment Rate
	Outside Predictors �Family Income
	What we Expect
	What we Expect
	What we Expect
	What we Expect
	Actual Results�Total Population�
	Actual Results�Under 25 Population�
	Actual Results�Family Income�
	Actual Results�Unemployment Rate�
	Revisit� Shallow Pond Theory
	Revisit �Stealing Students Theory
	Revisit �Stealing Students Theory
	Recommendations�Under 25 Population
	Recommendations�Population
	Recommendations�Family Income
	Recommendations�Low Income Levels
	Questions
	Contact Information
	Sources

