Oregon State Board of Education

GIS Decision Support Pilot Project

Technical Summary

Submitted in Partial Completion of Oregon State University’s

Component of the Feasibility Analysis

Sam Littlefield

09/01/04

Contents

1Introduction


1Overview and Feasibility Analysis


4Goal


5Methods


6Findings


9Integrating Community College Program Information


13Analysis Conclusion


13Future Direction


15Sources Cited


16Appendix: Additional Maps



Figures

2Figure 1: GIS decision support project flowchart


4Figure 2: Population density map.


7Figure 3: Computer programmers, total 10 year job availability by workforce region.


7Figure 4: Computer programmers, 10 year percent change.


8Figure 5: Computer programmers, relative importance metric.


10Figure 6: Computer related programs at community colleges.


10Figure 7: All computer related jobs normalized.


11Figure 8: Programmer / soft eng 10 year job projections normalized by programs


12Figure 9: Computer support specialist 10 year job projections normalized by programs


12Figure 10: Computer specialist, other, 10 year job projections normalized by programs



Tables

3Table 1: Oregon community college location by city, county, and workforce region.


9Table 2: OLMIS job list vs. community college program descriptions




Introduction

The Oregon State Board of Education Decision Support Pilot Project (Project) is a collaborative effort between the Oregon State Board of Education, the Oregon University System, and Oregon State University. This paper, while including information related to the Project, is not intended to be the basis for policy decision making. Instead, it offers a summary of the technical GIS portion of the project.
The Project was first initiated in 2002 as a pilot study to determine the efficacy of GIS as a policy support tool for the Oregon State Board of Education. Since that time, the project has shifted focus, and is now an integrative effort that will eventually tie community college planning to workforce development using GIS.

GIS maintains an incredibly broad scope of application. This project attempts to demonstrate how GIS can give policy makers another way of displaying and manipulating demographic and statistical data. The intention is not to entirely move away from tables and graphs; these are important data manipulation and display tools. Workforce development and community college funding, however, is very much a geographic problem. Displaying and manipulating data as such provides a unique and important vantage point from which one may be more capable of making informed decisions affecting the individuals within the boundaries that make up planning units.
Overview and Feasibility Analysis

The following is a rather inclusive account of the processes employed thus far for the State Board Project. A flowchart, offering a more streamlined but less detailed version of these processes, is presented as Figure 1, and may give the reader a holistic picture of the project design.
Making community college policy decisions based on workforce region statistics is difficult in Oregon. To ease policy making and implementation, the state's 36 counties have been aggregated into 15 workforce development regions. The regions are roughly representative of population, and are not at all representative of area. Such a breakdown is appropriate in a state, such as Oregon, where the population is concentrated in relatively dispersed cities and towns, many of which are concentrated in the western one third of the state.
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Figure 1: GIS decision support project flowchart

Most of the state's 17 community colleges are distributed in three fairly linear north to south paths. There are 4 community colleges on the coast, 6 in the Willamette Valley with 2 others directly south in Roseburg and Grants Pass, 3 at the base of the eastern slope of the Cascades, and 2 in the northwestern and western portions of the state. Community colleges are not evenly distributed among workforce regions. Table 1, sorted by workforce development region, displays community college locations by city, county, and workforce region. Notice the discrepancy that exists between community college density within particular workforce regions.
Table 1: Oregon community college location by city, county, and workforce region.

	Community College Name
	City
	County
	Workforce Region

	Clatsop Community College
	Astoria
	Clatsop
	1

	Tillamook Bay Community College
	Bay City
	Tillamook
	2

	Mt. Hood Community College
	Gresham
	Multnomah
	2

	Portland Community College
	Portland
	Multnomah
	2

	Chemeketa Community College
	Salem
	Marion
	3

	Oregon coast Community College
	Newport
	Lincoln
	4

	Linn-Benton Community College
	Albany
	Linn
	4

	Lane Community College
	Eugene
	Lane
	5

	Umpqua Community College
	Roseburg
	Douglas
	6

	Southwestern Oregon Community College
	Coos Bay
	Coos
	7

	Rogue Community College
	Grants Pass
	Josephine
	8

	Columbia Gorge Community College
	The Dalles
	Wasco
	9

	Central Oregon Community College
	Bend
	Deschutes
	10

	Klamath Community College
	Klamath Falls
	Klamath
	11

	Blue Mountain Community College
	Pendleton
	Umatilla
	12

	Treasure Valley Community College
	Ontario
	Malheur
	14

	Clackamas Community College
	Oregon City
	Clackamas
	15


Community colleges are aptly named; their purpose is to serve as an initiation point for higher education for specific communities and as a place for continuing education for community members. Because community colleges are designed to serve a particular community, and not a particular workforce region, a simple analysis of population density had to be conducted to determine whether or not an analysis of workforce region statistics could be applied to community colleges within those regions.

The density analysis, shown in Figure 2, was performed by creating a simple kernel density grid from US Census population point data. This grid was set to be partially transparent so that workforce development regions, and their counties, could be seen. No spatial dataset for workforce development regions existed prior to this project, so one was created by selecting appropriate counties and joining them to create a workforce region shapefile. Information to do this was gathered at the Regions section of the Oregon Labor Market Information System (OLMIS) website. Community college point locations, selected out from an Oregon Geographic Names Information System point dataset on the Oregon Spatial Data Clearinghouse, were then overlayed.
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Figure 2: Population density map showing locations of community colleges relative to population centers, workforce regions, and counties.
By reviewing the map, one can see that community colleges are located in the center of primary population centers, which are within their respective workforce development regions. Therefore, the workforce development regions were determined to be appropriate planning units for education to workforce planning, and further analyses were deemed appropriate.

Goal

The Oregon State Board of Education allocates funding to community colleges based on workforce development data produced by the state and housed on the OLMIS website. Data are available for thousands of jobs, and include current employment levels, 10 year employment projections updated biannually, total job turnover, percent change, and annual openings. Because community colleges seek to continuously train professionals, and to serve as a career initiation point, it is important that adequate funding is provided for programs specific to jobs currently available and for programs supporting locally growing industries.

The goal of this pilot study is to conduct a case study using five specific job titles within one market sector. A report produced by the Oregon University System's Oregon Council for Knowledge and Economic Development (OCKED 2002) identified the high technology industry as the number one priority for workforce development in Oregon. As such, the State Board GIS Decision Support project team decided upon five high technology oriented jobs for case study, including:

1. Computer Programmer

2. Software Engineer

3. Hardware Engineer

4. Computer Support Specialist

5. Computer Specialists, other

Methods

Workforce development region-specific data for each of these job titles was gathered from the OLMIS website in PDF form. A database file for each of the job titles was then created, including workforce development region number, 2002 and 2012 employment, total change in employment, percent change in employment, and openings per annum.

Five versions of the same workforce region shapefile were generated with ArcGIS 8.3 (ESRI), and the five newly created, job-specific database files were joined based on the common attribute (workforce region). These joined files were then exported to create independent, job-specific shapefiles that included workforce data. Functionally, this served to create five spatial datasets that could be manipulated and queried based on workforce development data. It was also the first major step in migrating from tabular to spatial thinking.

Three choropleth maps were created for each of the five new spatial datasets. Two maps were generated from existing data: 1) Total 10 year change in jobs by workforce region, to illustrate total change; 2) Percent change in jobs over 10 years by workforce region, to illustrate relative trends in rate of growth between workforce regions. A third map was classified by a new metric of relative importance, which is equal to [(Total Change / Workforce Region Population) x 100000]. The scaling factor of 100,000 was used because it creates numerical values discernable across jobs and workforce regions.

As noted in the flowchart, the relative importance metric maps are used to put both total job change and percent job change in perspective of the greater population within workforce regions. The metric tries to get past the obvious discrepancies between regions associated with the sheer difference in workforce region population (e.g. Region 2 (Multnomah, Tillamook, and Washington counties: 1,157,900 residents) and Region 14 (Grant, Harney and Malheur counties: 47,350 residents)). The metric also ensures that the population being served by the community college is well represented, and that colleges serving smaller populations are not discounted solely on this account.

Findings
The maps presented in this section graphically display workforce development data and newly generated values based on these data. An in depth discussion of the visual analysis of these maps is provided for the first job title. This is meant as a guide; however, further analysis is left to the reader’s interpretation.

Computer programmers do not solely cater to dot-coms and software manufacturers. They can be employed in a wide array of fields, some with few obvious connections to programming. Such jobs include metal and machining industry, insurance carriers, business and health services, and education (OCKED 2002). For this reason, it would be inappropriate to disregard the importance of computer programmer training programs in locations without direct ties to obvious computer programming industries.

The total 10 year change map (Figure 3) shows a distribution that might be expected, based on population and concentration of high technology jobs. Region 2, which includes Multnomah, Tillamook, and Washington counties, has the highest 10 year availability values. It also has the highest region-specific population. Region 5 and 15 represent a fairly distant second and third. Regions 1, 13, and 14 have the lowest (0) values for 10 year availability, but values are due, at least in part, to low region-specific populations. Region 12, however, has nearly the same population as Region 1, yet total 10 year change (and total initial workforce) are higher for Region 12. This highlights the point that job presence is not consistently proportionate to population, as it depends on a multitude of factors.
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Figure 3: Computer programmers, total 10 year job availability by workforce region.
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Figure 4: Computer programmers, 10 year percent change in job availability by workforce region.
Percent change (Figure 4) shows a very different picture. Regions 6, 10, and 11 exhibit the greatest change, as a percent, of computer programmer jobs. This indicates a relative increasing trend in job availability in these regions. Regions 1, 13, and 14 still maintain the lowest values on the map as they gain no jobs. Although this presents different information than the 10 Year Change map (Figure 3), it may be somewhat deceptive. Small increases in job availability relative to a small initial workforce will result in a high percent change, even though the values may be insignificant on a total workforce (all regions) scale.

But, as noted, the point of this analysis is to allocate community college resources per workforce region, and therefore values of comparison should be relativized to the population in that workforce region. Thus, the relative importance metric map (Figure 5) is critiqued.
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Figure 5: Computer programmers, relative importance metric by employment region.
This map still highlights Region 2 as the most in need of continued funding. Not only does it have a high number of projected new jobs, but these jobs are significant in the context of the greater population. Region 5, 10 and 15 also maintain high values, which represents a high level of job significance relative to the regions’ population. This is especially apparent when the values are compared to those in regions 11, 13 and 14. In these regions, the computer programming field carries little weight relative to the total population.

Integrating Community College Program Information

In order to bridge the gap between workforce development and community college planning, linkages between college programs and specific jobs must be created. Table 2 shows the original OLMIS job descriptions as compared to community college program descriptions elucidated by State Board research. Only three of the original five OLMIS job descriptions matched community college program descriptions, so a linked analysis could only be conducted on these jobs: computer support specialist, computer programmer (including OLMIS predictions for both computer programmer and software engineer), and computer specialist – other.

Table 2: OLMIS job list versus community college program descriptions, note discrepancies.

	OLMIS Job Description
	Community College Program Description

	Computer Support Specialist
	Computer Support Specialist

	Computer Programmer
	Computer Programmer

	Software Engineer
	N/A, but combined with comp. prog.

	Hardware Engineer
	N/A

	Computer Specialist, Other
	Computer Specialist, Other

	
	Computer Science



Figure 6 shows the distribution of all computer related programs at Oregon’s community colleges. Region 13 is blank as it maintains no community college, and Region 11 is blank because Klamath Community College has no computer-specific programs (or at least none that are named in a way that facilitated their identification).  Points represent community colleges, and range in size with number of computer-related programs. Figure 7 shows the number of all computer related jobs projected to exist between 2002 and 2012, normalized by the number of community college programs related to computers. This attempts to show region-specific capacity for handling new employee training.


[image: image6]
Figure 6: Number of computer related programs at community colleges by region and college.


[image: image7]
Figure 7: All computer related jobs normalized by number of computer related community college programs by region. Shows capacity for training against need.

Figures 6 and 7 show the distribution of computer-specific educational resources at the community college level, and show how well these resources might handle the employee training load for all computer jobs over the next 10 years. Community colleges in Region 2 have few computer-related programs than many of the other colleges; however, Region 2 also maintains more colleges than other programs. Still, it is shown to have less capacity for training over the next 10 years, relatively, than other workforce regions.


Job normalized community college program choropleth maps were created for the three OLMIS job descriptions matching community college program descriptions. Figure 8 shows such a map for the combined computer programmer and software engineer job descriptions.
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Figure 8: Computer programmer and software engineer 10 year job projections normalized by number of programs within region. Blank regions represent no programs specific to these jobs, and little capacity for training.

 
One can quickly see a major discrepancy between need and program availability. Even in regions with computer programmer training the number of programs is minimal. Therefore, training needs may not be met. Similar issues can be seen in Figures 9 and 10.
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Figure 9: Computer support specialist 10 year job projection normalized by number of programs within region. Blank regions imply no programs specific to these jobs, and little capacity for training.
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Figure 10: Computer specialist, other, 10 year job projection normalized by number of programs within region. Blank regions imply no programs specific to these jobs, and little capacity for training.
Analysis Conclusion
GIS can be an important tool for education to workforce policy support, but this project is not a full realization of the benefits and opportunities available. Jobs requiring a dense population of high-technology industry, such as hardware engineering (Note additional maps, including those specific to hardware engineering, in the appendix), are centered in densely populated locations. Jobs not requiring the dense network of associated technology centers, such as computer support specialists (appendix), show a different trend. Total 10 year changes may be highest in population centers, but the recognition of trends (percent change) and relative importance is extremely important to accurate policy and funding assessment.

Regions 5, 6, and 10 (Lane, Douglas, and Crook-Deschutes-Jefferson counties, respectively) show a significant increase in technology-related job importance, and therefore community college programs related to these jobs should be improved. Educational capacity maps (Figures 8, 9, and 10) show Region 10 as unprepared for the job influx over the next 10 years. The situation is similar for Region 6. Regions 13 and 14 show little computer technology related significance, and therefore college funding should be allocated to programs supporting jobs with a higher level of significance to those regions. Computer programming, software engineering, and computer support are the job titles with the most overall significance to the most regions.

Future Direction
This project does not currently exhibit the fully realized potential of GIS as an education to workforce policy support tool. Future emphasis should be placed on integrating more general job categories to highlight funding variability related to specific job titles. Also, most of the jobs analyzed in this study require a minimum of a bachelor's degree for employment. For this reason, drawing conclusions related to community college funding may not be fair because the colleges may be acting as entryways into the field, and the lack of job concentration within a region may not reflect the interest in training related to a particular field. Regardless, the role of community colleges in continuing education remains important, and funding for job-specific training should be highly weighted in regions that support a higher concentration of said jobs.
Because community colleges serve as places for continuing education, the benefits they offer may not come in the form of a specific program, but rather as classes taken as needed. Some of the community colleges showed low educational capacity due to a lack of high-tech programs. In fact, they may be capable of continuing education without a specific program. This discrepancy should be addressed in future efforts.
Some information needed to make this analysis more robust simply doesn’t exist. There is a significant gap in both planning process and information collection between the workforce development (OLMIS) and community college components of the combined planning group. It is difficult to plan for specific job titles when they may differ between community colleges and OLMIS data. Also, even within the community colleges program titles may differ dramatically, making comparisons and data synthesis very difficult. Increasing data sharing and alignment would make future analyses much easier and more robust.

Finally, to further spatialize this analysis, migration data must be included. Personnel movement between regions specifically related to job attraction will provide a better picture of the necessity of program maintenance in regions without high concentrations of a particular job. Inclusion of said data will also make this study more dynamic, and will truly highlight the capacity of GIS in education to workforce policy support.
Sources Cited
OCKED. 2002. Renewing Oregon's Economy: Growing Jobs and Industries Through Innovation. State Government Council Report, OR, USA. http://www.ous.edu/cpa/OCKED/OCKEDfinal2002report.pdf [Accessed 6/01/04].
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