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Presenter
Presentation Notes
Hello and welcome to the last session of the day!  I know I stand between you and happy hour, so thanks for coming!  I’m Diana Lavery, senior research analyst at the California State University Chancellor’s Office in the Analytic Studies group.  I’m speaking today about three examples of how I’m using Geographic Information Systems to inform decisions.



Has Anyone Used GIS?

Presenter
Presentation Notes
I’m relatively new to IR but I’m a long-time “GIS-er” who’s now working with a lot of “IR” people, and I find that many don’t know what GIS is.  Does anyone here use it?



Has Anyone Used GIS?

Presenter
Presentation Notes
Every time you’re looking up a location, you’re tapping into a Geographic Information System!



Has Anyone Used GIS?

Has Anyone Used GIS for Institutional Research?

Presenter
Presentation Notes
Has anyone used GIS for research purposes?



GIS and IR: Complementary
• A Geographic Information System (GIS) lets us 

• Consider space and geography
• Display information visually
• See spatial patterns

Presenter
Presentation Notes
Geographic Information Systems lets us consider geography in our data work.  GIS in IR is very applicable and has the potential for a big benefit, but yet it is seemingly underused in a lot of IR work. 



Today’s Presentation
I. Foundation of GIS principles
II. Three Case Studies

1. Commuting
2. Grant Support
3. Impaction

III. Other Potential Applications, Discussion

Presenter
Presentation Notes
My goal today is just to give you a taste of the things that I’m doing with ArcGIS to help out the Chancellor’s Office.  I’m going to provide just a small amount of background information on GIS so that we’ll have a foundation, and then present three examples of my work as three different case studies, and finally close with getting us to think about other potential applications and some discussion time.



FOUNDATION OF GIS

Presenter
Presentation Notes
Let’s begin with a quick foundation for GIS.  



GIS Terminology
Vector Data
Point       Line        Polygon

Attributes/Variables

Presenter
Presentation Notes
The GIS data type that I work with almost exclusively is called vector data.  Vectors can take three different forms: points, lines, or polygons.  Points are particular latitude & longitude coordinates. Points work best for campuses, lines can work for streets or rivers, and polygons are any shapes such as the state of California.  All vector data is for categorical data (high schools, community colleges, counties, cities, etc.), not for continuous data such as a GPA that has values of 0 to 4 with all kinds of decimals in between.  All these various categories of the vector data will be represented by a different layer.  Then, we have Attribute Tables.  Attribute tables that we’re used to working with as txt or csv contain the characteristics of these vectors, and each point, line, or polygon has one attribute record in the Attribute Table.  



GIS is a “Public-Domain” Environment

• Practitioners share files and data freely 

• Gov’t agencies make shapefiles available 

Presenter
Presentation Notes
GIS is a very friendly field, since GIS practitioners regularly share shapefiles.  There’s really nothing super proprietary about the addresses of our campuses, or the distance between two different points!  There are all kinds of forums and platforms that the GIS software companies facilitate that lets users search for shapefiles they may need, and share files that they’ve worked with.  Many public agencies make shapefiles available for public use, such as the Census Bureau and California Environmental Protection Agency, which I’ll talk about in detail later



Many GIS Software Packages Exist
• Maptitude
• ArcExplorer
• BusinessMAP
• Microsoft’s MapPoint
• Esri’s ArcGIS products

• ArcGIS for Desktop and ArcGIS Online

Presenter
Presentation Notes
There are many software packages for GIS, but the industry leader is definitely Esri’s suite of products.  The two I use are ArcGIS for Desktop and ArcGIS Online.



3 CASE STUDIES

1) Commuting 2) Grant Support

3) Impaction

Presenter
Presentation Notes
Now that we are familiar with some of the terminology, let’s move on to the fun stuff, the three examples I’m presenting today: 1. Commuting Distances, 2. Providing some context for an environmental justice grant, and 3. Examining impaction and student pipelines from high schools and community colleges.



1) Calculating Commuting Distances

Presenter
Presentation Notes
Let’s start with calculating potential commuting distances.  



1) Calculating Commuting Distances
Distance Radii:

• 30 miles
• 50 miles

Presenter
Presentation Notes
We can think of commuting as something measured in distance, and we can set any value for distance we’re interested in, such as 30 miles or 50 miles.  If we’re interested in a circular radius from our point, which would be “as-the-crow-flies” distance, we can get this pretty easily, as you can see here from Cal State Fullerton as an example. These buffers are stored as layers, so we can see one on top of the other.Apparently Catalina Island is within a 50-mile radius of CSU Fullerton, while this is true, this is obviously not a commutable distance.



1) Calculating Commuting Distances
Driving 
Distance 
Polygons

• 30 miles
• 50 miles

Presenter
Presentation Notes
With commuting, we want driving distance, not “as-the-crow-flies” distance, so this will yield a funky-looking polygon around the point that is the driving distance.  Here we can see that Catalina Island is not within a 50-mile drive of CSU Fullerton.



1) Calculating Commuting Distances
Driving Time 
Polygons

• 15 minutes
• 30 minutes
• 45 minutes

Presenter
Presentation Notes
However, what people are often most interested in when it comes to their commute is how long of a commute am I going to have?  We can set values for time as well, here we set it for Monday morning at 8:00am, and get driving time polygons.  Here we’re zoomed out a bit to show the 15 minute drive-time polygon, the 30-minute, and 45-minute area from Cal State Fullerton, as graduated colors –darkest red is the 15 minute area, and lightest red is the 45 minute area.  One thing to note, is that drive-time polygons are “expensive” in terms of ArcGIS Online’s credit system, so only produce them as necessary.



Procedure in ArcGIS Online

Presenter
Presentation Notes
Here’s the procedure for how to do this using ArcGIS Online.  



Presenter
Presentation Notes
Once you’ve mapped all your points (here I’m using CSU Campus Addresses), click on Analysis, Perform Analysis



Presenter
Presentation Notes
Use Proximity



Presenter
Presentation Notes
I’ll zoom in here a bit, 



Presenter
Presentation Notes
and under Use Proximity, click Create Drive-Time Areas.
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Presentation Notes
Driving Distance (or Driving Time, whatever you’d like)



Presenter
Presentation Notes
Type in the miles, type in the name you want to give the resulting layer, here it’s suggesting “Travel Time from CampusAddresses (30 Miles)” and save the resulting layer in my folder called dianalavery.  Run Analysis.



Presenter
Presentation Notes
After you wait about 10 seconds for it to run, hope you don’t get any errors, and you get these dark red polygons.  I did it again for 50 miles to get the lighter ones you see here.  So what does this tell us?  Tells us that although we try to serve every corner of the state, we still have a lot of coverage issues.  These are mostly pretty sparsely populated areas, but still there are a number of high schools and community colleges that are not within a commutable distance to any CSU campus.



Presenter
Presentation Notes
Here’s a map of the 16 community colleges with 60-minute drive time polygons calculated that did not contain a single CSU campus.  Some of these communities are served by CSU off-campus centers, and online/distance learning programs.



2) Identifying Campuses Eligible for 
Environmental Justice Grant

Presenter
Presentation Notes
Case Study 2: Identifying campuses that were eligible to apply for an environmental justice grant.  



2) Identifying Campuses Eligible for 
Environmental Justice Grant

Sustainability Programs inquired, 
“We provide a benefit to 
environmentally 
disadvantaged communities! 
How can I show this in order 
to get grant money?”

Presenter
Presentation Notes
The background information on this grant is that it’s part of a much larger pool of money that’s coming from SB 535, which stated that a quarter of proceeds from the Greenhouse Gas Reduction Fund, (cap and trade), must go to projects that provide a benefit to environmentally disadvantaged communities.  So there are several small grants drawing from this pool of money.  I got a call from someone in the CSU Sustainability Programs office saying, “I know we provide a benefit to environmentally disadvantaged communities!  But I need some way to show that, so that we can apply for some of these grants!”  Well, all we need to show is that some of our students come from these communities.



What Share of Our Students Come from 
These Communities?

Presenter
Presentation Notes
Our “research question” going forward was: What share of our students come from these communities?  The first thing you might be thinking is, “how to define ‘environmentally disadvantaged’ community?”  Luckily, the EPA has done that for us!  Based on all types of indicators of environmental stress, they defined census tracts that are designated as “environmentally disadvantaged.”Since we at the Chancellor’s Office don’t have home address, I used institution of origin (high school or community college) as a proxy for home, and calculated campus-specific shares of students coming from these tracts.



Very Few Variables Needed
• Census Tract polygons:

• Tracts of interest from CalEPA
• All tracts from Census Bureau

• Institution of origin points:
• High schools & community colleges

• Enrollment Data

Presenter
Presentation Notes
As you can see already, there aren’t too many variables needed here.  Just the census tracts of interest, which I downloaded from CalEPA’s website – ‘member GIS is very open to sharing files – then the institution of origin layers which I created from our institution of origin lists, and then our own student data that contains institution of origin.



Step 1: Procedure in ArcGIS for Desktop

Presenter
Presentation Notes
This was a two-step process, the first part I did in ArcGIS for Desktop.  
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Presentation Notes
First, add in all necessary layers using this “Add Data” button.  



Presenter
Presentation Notes
Here we have all our layers: CCC-Sites is our community colleges layer, which are the yellow triangles.  Highschools_of_CSU_students is our high school layer, which are the brown dots, SB535_.... is our tracts of interest from CalEPA, in red, and finally in gray are all the CA census tracts which I downloaded from Census.  If we were to zoom in in LA, we’d see all kinds of detail there, but we’ll work with the whole state for now.  



Presenter
Presentation Notes
Here we have all our layers: CCC-Sites is our community colleges layer, which are the yellow triangles.  Highschools_of_CSU_students is our high school layer, which are the brown dots, SB535_.... is our tracts of interest from CalEPA, in red, and finally in gray are all the CA census tracts which I downloaded from Census.  If we were to zoom in in LA, we’d see all kinds of detail there, but we’ll work with the whole state for now.  



Presenter
Presentation Notes
Here we have all our layers: CCC-Sites is our community colleges layer, which are the yellow triangles.  Highschools_of_CSU_students is our high school layer, which are the brown dots, SB535_.... is our tracts of interest from CalEPA, in red, and finally in gray are all the CA census tracts which I downloaded from Census.  If we were to zoom in in LA, we’d see all kinds of detail there, but we’ll work with the whole state for now.  



Presenter
Presentation Notes
I did high schools first, so I’m going to turn off the CCC layer, by unchecking the box next to that layer in the Table of Contents panel.  Since it’s now turned off, the yellow triangles are no longer displayed.  Now we want to identify the high schools in these tracts of interest.  To translate that into GIS, we want to know “Which brown points fall within the red polygons?”



Presenter
Presentation Notes
To do this, go to Selection.  Select by Location.  With any selection by location there are target layers and source layers.



Presenter
Presentation Notes
Our Target Layer here is our high schools, our source layer is that SB535 tracts, and our spatial selection method is going to be “completely within the source layer feature” – you can see that there are many different options here, but for selecting points within polygons, “completely within” makes the most sense.  Press run, wait a few seconds while it runs, and if you don’t get any errors, then you get



Presenter
Presentation Notes
All these bright blue points appear.  These are the high schools within the EPA-defined tracts.  Remember how I said that all shapefiles have an attribute table behind them?  



Presenter
Presentation Notes
Well in our Table of Contents, on the high school layer, right click and Open Attribute Table, 



Presenter
Presentation Notes
And here we can see all the attributes that are connected to those brown dots on the map.  Don’t worry about reading the high school records here, the point is that the ones highlighted in bright blue are the ones that are “completely within” those SB535 tracts.  Imagine we do the same procedure for community colleges.  Now we just export these selected records and go on to Step 2 of this whole computation.



Whole Workflow Process

Step 1 Step 2

Presenter
Presentation Notes
Step 1 got us the list of high schools and community colleges located within the tracts of interest.  Now our output from ArcGIS becomes our input in SAS (or whatever statistical software you like).  Read in those lists of schools, merge with our student data, and produce percentages of students whose institution of origin was located within the tracts of interest.  We did this with a few different universes: all students, undergrad students only, first-time freshman, undergraduate transfers, etc. 



Output to Sustainability Programs Office
campus_name count percent

Bakersfield 2957 32.04
Channel Islands 569 9.23
Chico 1363 7.92
Dominguez Hills 6015 41.10
East Bay 2192 14.12
Fresno 10106 41.87
Fullerton 6138 15.76
Humboldt 1137 12.93
Long Beach 8136 21.73
Los Angeles 11237 40.60
Maritime Academy 78 7.26
Monterey Bay 745 10.49
Northridge 8435 20.30
Pomona 4510 19.02
Sacramento 2868 9.47
San Bernardino 6016 30.04
San Diego 1326 3.87
San Francisco 2131 7.04
San Jose 1665 5.08
San Luis Obispo 1109 5.30
San Marcos 443 3.46
Sonoma 438 4.66
Stanislaus 2059 22.18

Presenter
Presentation Notes
Here’s an example of the table of all students. For the particular grant that the Sustainability Programs people were chasing at that time, we had to show that at least 25% of our “population served” were from these environmentally disadvantaged communities.



Output to Sustainability Programs Office

Some CSU 
campuses could 
apply for the 
environmental 
justice grant!

campus_name count percent over_25pct_flag
Bakersfield 2957 32.04 1
Channel Islands 569 9.23 0
Chico 1363 7.92 0
Dominguez Hills 6015 41.10 1
East Bay 2192 14.12 0
Fresno 10106 41.87 1
Fullerton 6138 15.76 0
Humboldt 1137 12.93 0
Long Beach 8136 21.73 0
Los Angeles 11237 40.60 1
Maritime Academy 78 7.26 0
Monterey Bay 745 10.49 0
Northridge 8435 20.30 0
Pomona 4510 19.02 0
Sacramento 2868 9.47 0
San Bernardino 6016 30.04 1
San Diego 1326 3.87 0
San Francisco 2131 7.04 0
San Jose 1665 5.08 0
San Luis Obispo 1109 5.30 0
San Marcos 443 3.46 0
Sonoma 438 4.66 0
Stanislaus 2059 22.18 0

Presenter
Presentation Notes
I was able to email the Sustainability Programs people back with some good news: 5 of our campuses were eligible to apply for this environmental justice grant!    



3) Examining Impaction and the High 
School & Community College Pipeline

Presenter
Presentation Notes
Third case study I have to show you today is my work on examining impaction and the high school and community college student pipeline.  



3) Examining Impaction and the High 
School & Community College Pipeline
• Each impacted CSU set their own 

Local Admissions Area -
boundaries based on either

• Major Roads
• Counties
• School Districts

Presenter
Presentation Notes
What do I mean by “Impaction”?  Most CSU campuses are “impacted” meaning that they get way more applications than there are slots available.  Each impacted CSU sets their own Local Admissions Area – boundaries they use to define whether or not a student is “local” – these can be based on roads, on counties, or on school districts.  



Local Admissions Area Descriptions

Presenter
Presentation Notes
Here are three examples of the descriptions of these Local Admissions Areas: Pomona’s is based on roads and freeways, Sacramento’s is based on a list of counties, and San Bernardino’s is based on a list of school districts.  



How well are the Local Admissions Areas 
serving our students? 
• How aligned are the Local 

Admissions Areas with 
potential commuting areas?

• How many A-G eligible high 
school grads are there within 
these Local Admissions 
Areas?

Presenter
Presentation Notes
These Local Admissions Areas were established many years ago, and now we at the Chancellor’s Office are asking, how well are these Local Admissions Areas really serving our students?  How aligned are they with the potential communing areas?  Just how impacted are these Local Admissions Areas in recent years?



Pre-work: Gathering Data and Creating 
Shapefiles for Local Admissions Areas
• Local Admissions Area descriptions
• Shapefiles/Geography
• High School data

• Addresses
• A-G eligible graduates

• Potential Commuting Areas

Presenter
Presentation Notes
Before we can do any GIS work to answer these kinds of questions is to gather all the information needed: Local Admissions Areas, Counties/streets/and school district shapefiles, high school addresses, a-g eligible high school graduation data, and potential commuting areas. I had the descriptions of all the Local Admissions Areas just like the three you saw on the previous slide from our own CSU documentation, I got the shapefiles for counties and school districts from Census (the school districts are actually two files from Census: one for Union school districts, and one for Unified school districts), streets data is in the base maps within the software, high school addresses is within our Institution of Origin tables, and then the A-G eligible high school graduation data come from California Dept. of Ed.  The potential commuting areas come from my case study number 1.



Now We Have What We Need to Work

• Step 1: Translate description 
of Local Admissions Area into 
shapefiles

• Step 2: Compare to Potential 
Commuting Areas

• Step 3: Map high schools
• Step 4: Join A-G eligible 

numbers to high schools

Presenter
Presentation Notes
Now that we have what we need to work, we can produce shapefiles of the Local Admissions Areas based on that description (assuming the description is clear), we can then compare those boundaries to the potential commuting areas, then map high schools and join the A-G eligible high school grad data to those high schools.



Presenter
Presentation Notes
Here’s Pomona’s map.  I used graduated symbols, detailed in the legend in the upper right hand corner, so that the bigger the point, the more A-G eligible grads are coming from the high school.  You can see the Local Admissions Area bounded by those 4 freeways is very small compared to the potential commuting area for Pomona.



Presenter
Presentation Notes
For Sacramento, whose Local Admissions Area was based on a list of counties, the story is quite different.  Their Local Admissions Area is very large compared to its potential commuting areas. 
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Presentation Notes
San Bernardino, whose Local Admissions Area was based on a list of school districts, looks similar to Sacramento in that regard.  



3) Examining Impaction and the High 
School & Community College Pipeline
• Did this for all CSU campuses

• Looked at some racial and ethnic groups

• Used app/admit/enroll data by HS to get yield

Presenter
Presentation Notes
I made these maps for all CSU campuses and computed the incoming A-G eligible high school cohorts in each boundary.  I also looked at some racial and ethnic groups individually, as CDE data is available by race.  To get an accurate sense of the likely yield of the student pipeline, we can use historical applications, admissions, and enrollment data that we have by high school.  



MORE APPLICATIONS FOR IR

Presenter
Presentation Notes
Now that you’ve seen three examples of my work and gotten a taste of what I do, I want to mention a few more projects that I have in the works right now, so that you can hear some more applications for using GIS in IR.  



Many More Applications for IR
• Enrollment management/boundary definitions

• Considering locations for new off-campus centers
• Reach of distance learning programs
• Recruitment efforts (for both students & faculty)

• Identifying populations for grant opportunities
• Alumni/workforce patterns for teachers, nurses

Good news: lots of IR data is already 
geographically referenced!

Presenter
Presentation Notes
A lot of potential GIS work centers around enrollment management: Considering locations for new off-campus centers, as online coursework becomes more and more monitored, we might be interested in looking at the reach of some distance learning programs.  We could potentially use GIS to help with recruitment efforts, for both students and faculty.  Identifying populations for grant opportunities – always something that’s of interest, and finally, as there’s more of an emphasis on the CA teacher shortage and nursing shortage, looking at our alumni workforce patterns.  The good news is, a lot of the data that we already use is geographically referenced!  Anything with an address, a school district, a county, etc. can be mapped pretty easily.



Thinking Spatially

• Use geographic information
• See spatial patterns

Presenter
Presentation Notes
Now that I’ve shared three examples of the GIS work that I’m doing at the CSU Chancellor’s Office, you can see how the power of mapping can help display information in a map, look at spatial patterns and see relationships, analyze trends,



Thinking Spatially

• Use geographic information
• See spatial patterns
• Spatial modeling

Presenter
Presentation Notes
and I didn’t even get into all the spatial modeling functions that are available, you could do some spatial clustering, lots of what-if scenarios and hypothesis testing, 



Thinking Spatially

• Use geographic information
• See spatial patterns
• Spatial modeling
• Inform Decisions and Better Serve Students!

Presenter
Presentation Notes
but you can see how even the basic descriptive data that comes out of this work can really help my department inform decisions, solve problems, and ultimately, better serve our students.  



Other Applications in Your Work?

Questions?  Comments?

Presenter
Presentation Notes
Hopefully this has got you thinking about potential applications for your work, which I’d love to hear, so I want to pause here for any questions, comments, and discussion time.



Contact Information
Diana Lavery
Senior Research Analyst
California State University, 

Office of the Chancellor
Analytic Studies
dlavery@calstate.edu
(562) 951-4121

mailto:dlavery@calstate.edu


www.calstate.edu

Presenter
Presentation Notes
The California State Universitywww.calstate.edu

http://www.calstate.edu/


APPENDIX



Resources and More Info for ArcGIS
• Coursera!
• http://www.esri.com/: tutorials, example maps, forums, trainings

• http://www.esri.com/software/arcgis/arcgis-for-desktop/pricing
• http://www.esri.com/landing-pages/arcgis-desktop-sub
• http://www.arcgis.com/features/plans/pricing.html

• I recommend “Standard” level of ArcGIS for Desktop, “Basic” is really 
bare-bones and does not have functions that I use regularly. 

• You can get a 60-day free trial at arcgis.com
• You probably already have a site-wide license through your 

Geography, Urban Planning, Earth Science, or Social Science 
Departments.

• If you do want to purchase it yourself, Esri usually gives discounts to 
public interest organizations, so worth asking about! 

http://www.esri.com/
http://www.esri.com/software/arcgis/arcgis-for-desktop/pricing
http://www.esri.com/landing-pages/arcgis-desktop-sub
http://www.arcgis.com/features/plans/pricing.html
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