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SECTION 1. OVERALL TRANSPORTATION ANALYSIS RESULTS 

Executive Summary
The Washington State Board for Community and Technical Colleges (SBCTC) commissioned the Transportation Research Group at Washington State University to conduct a transportation access study to evaluate the degree to which transportation access inhibits current/existing community and technical college students.  The address locations of current students (by several student types) were geo-coded and mapped relative to travel times/zones and evaluated based upon the distribution of different student types by travel zone.  The results are presented at both the regional and college level, but primarily discussed at only the regional level given the large scale of geography considered.  While the results vary considerably across specific colleges, there are trend/findings at the region and state level that are consistent.  These include:
I. The current distribution and location of Washington State Community and Technical College campuses are well situated relative to the address location and density of existing students.  Statewide, this has resulted in relatively short travel and commute times for a large proportion of students.  Over 42 percent of all students travel 10 minutes or less and over 72 percent of all students travel 20 minutes or less to attend college campuses.
II. The students with the shortest commute times are the English as a Second Language (ESL) students followed by the Adult Basic Education (ABE/GED) students.  Sixty-three percent of ESL students drive 10 minutes or less and 89 percent drive 20 minutes or less.  Fifty-eight percent of ABE/GED students drive 10 minutes or less and 84 percent drive 20 minutes or less.
III. The travel time distributions for college level, students with at least an Associates' Degree (AA+), day students and evening students are very similar to all students implying that these student types do not display significant uniqueness relative to other student types in their geographic location and proximity to campus sites.
IV. Low socioeconomic status (SES) students have shorter commute times than high SES students statewide.  The two regions where the opposite is true (a larger proportion of high SES students have shorter commute times than low SES students) are King County and the South Sound region.  While low SES students are primarily concentrated relatively close to campus sites, they also display more geographical variance when compared to the high SES students who are primarily tightly concentrated in the 15-30 minute zones with few high SES students scattered throughout region.  The exception to this trend is in Snohomish County.
V. The region where the students have the longest commute times is the Northwest where over 25 percent drive 45 minutes or more.  Thirty-five percent of high SES students in the Northwest region drive 45 minutes or more.  This is followed by the South Sound and Central regions where 21 percent and 20 percent, respectively, drive 45 minutes or more.  In the Central region this is primarily due to concentrations of students in geographically isolated areas such as Prosser, Othello, Quincy, Ephrata and Sunnyside.
VI. The geographic distribution of the Part II students (worker retraining, eLearning and students at other sites) does not differ significantly from that of all students.  This is surprising for eLearning students where one may expect a different geographical pattern or distribution of student location relative to campus locations.  The degree of geographic overlap (number of campus locations that are within a 15 minute drive of all areas) is quite low statewide (3 campuses or less for the majority of regions) with the greatest density of geographic overlap occurring in the densely populated King and Pierce Counties.  To fully explore a more comprehensive and complete evaluation of educational gaps and redundancy in the state’s community and technical college system, additional analysis is needed that incorporates educational program-specific information, the underlying population demographics, and geographic/transportation aspects.  

Introduction/Background
The Washington State Board for Community and Technical Colleges (SBCTC) commissioned the Transportation Research Group at Washington State University to conduct a transportation access study.  The overall purpose of this study is to understand how well the community and technical college system is geographically distributed and serving the people of Washington State in all three mission areas: academic transfer, workforce education and basic skills. As part of the planning and policy development process, SBCTC seeks to understand the future needs and challenges, identify effective means of delivering education to clientele, and make policy recommendations as appropriate regarding the future size and shape of this college system.  One critical aspect to these planning and policy discussions is how far existing students must travel to attend a community and technical college campus or satellite campus and the extent to which transportation access inhibits attendance. 
Study Goal
This study evaluates the transportation access of state-supported clientele to the community and technical college system (main campus and satellite campus locations) by mission area, as determined by location (clientele and college), transportation and demographic characteristics of that access, or non access.  Transportation access zones are identified for all students, including main and satellite campuses.  The location and transportation analysis is based on the current distribution of the student population.  

The study is divided into two parts including:
Part I:  
Average commute times for students in each region (and distribution of commute times) to existing campuses and satellite locations (with a street address in 2007-08, excluding the following:  International students, Worker Retraining, those not on campus or satellite locations and eLearning only) in the following categories (by socioeconomic status (SES), day/night, and credit load):

· Transfer and Workforce students

· Adult Basic Education (ABE/GED) Students 

· English as a Second Language (ESL) 

· Students with an Associate degree or higher (AA+)
Part II:
Geographical mapping of home location in relation to college attended for those not in the commute time analysis (SES, day/night, credit load)

· eLearning only

· At a site other than campus or satellite

· Worker retraining 

Study Objectives  
The specific study objectives include:
I. Compile and map the current locations of colleges, utilizing Geographical Information System (GIS)

II. Compile and map the profile and location of current students at main campuses and off campuses (satellites) within the following mission area categories:

a. Transfer and Workforce students

b. Adult Basic Education/GED students (exclude SES analysis)

c. English as a Second Language students (exclude SES analysis)

d. Students with an Associate degree or higher

e. eLearning only

f. At a site other than campus or satellite

g. Worker Retraining

III. Investigate differing characteristics of day versus night students, SES and credit load as to commuting patterns.

IV. Evaluate coverage/gaps, unfilled demand in the access zones determined by the study:

· Transportation Access by region (see Table 1)
· King: King County

· Snohomish: Snohomish County

· Pierce: Pierce County

· South Sound: Grays Harbor, Lewis Pacific and Thurston Counties

· Southwest: Clark, Cowlitz, Klickitat, Skamania, and Wahkiakum Counties

· Northwest; Clallam, Island, Jefferson, Kitsap, Mason, San Juan, Skagit and Whatcom Counties

· Central: Adams, Benton, Chelan, Douglas, Franklin, Grant, Kittitas, Klickitat, Lincoln, Okanogan, and Yakima Counties

· East: Asotin, Columbia, Ferry, Garfield, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla and Whitman Counties

· Other Geographical and Socio-Demographic Gaps

· socioeconomic status

· day versus night

V. Identify density of duplication, coverage or areas of unmet demand (gaps) by category/characteristic.

Data/Analysis

The data and information related to student type (college level, transfer, ABE/GED, day/night, high/low SES, etc.), college/campus attending and address was provided for 2007-08 by the SBCTC staff.  A total of 302,414 observations were provided for the Part I analysis and 160,619 observations for the Part II analysis.  Utilizing the address information, these two files were then geo-coded to assign students to specific geographic points in order to calculated travel time/distance to college campuses and to evaluate travel time distributions across student type.  Many of the observations from both Parts I and II did not have complete address information in order to correctly map their location.  In addition, some addresses that were correctly mapped were obviously not the correct or current student address since these addresses were distributed all across the U.S., including Alaska and Hawaii (see Figure 1 below).  In most cases, these were likely previous addresses where the student had lived when they first enrolled or their parents address.  In either case, the current or correct address had not been updated in the records.  In aggregate these erroneous addresses that fall outside the state of Washington account for less than 4 percent of the total.  However, it is also likely that some of the addresses within the state of Washington were also erroneous or incorrect, but it is difficult to identify the magnitude.  After eliminating duplicates, the number of student observations mapped for Part I was 218,359 and for Part II 139,734.  

The travel zones were created using the Network Analyst tool with ArcMap.  Using this tool service areas were created at the designated mile intervals (5, 10, 15, etc.). The service area identifies the distance along any given road by which a car traveling the designated speed limit may travel (based on Dijkstra’s algorithm).  The algorithm uses edge features (i.e. roads) and identified cutoff points (i.e. the furthest distance along that road that may be reached in the specified time).  Polygons are then generated from the geometry of these lines using a TIN (triangulated irregular network) data structure.  TINs represent continuous surfaces that are represented as a set of facets formed by connecting data points at nodes to create adjacent triangles. This creates a similar result as that of creating iso-lines for elevation data, based on sample points.  In our case, the sample points are points on the roads, and the areas in between are interpolated based off of these known points.
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	Table 1: Washington State Community and Technical College Regions

	Region
	College

	Central
	Big Bend

	
	Columbia Basin

	
	

	
	Wenatchee Valley

	
	Yakima Valley

	East
	Spokane CC

	
	Spokane Falls

	
	Walla Walla

	King County
	Bellevue

	
	Cascadia

	
	Green River

	
	Highline

	
	Lake Washington

	
	Renton

	
	Seattle Center

	
	North Seattle 

	
	South Seattle 

	
	Seattle Voc. Institute

	
	Shoreline

	Northwest
	Whatcom

	
	Skagit Valley

	
	Peninsula

	
	Olympic

	
	Bellingham

	Pierce County
	Bates

	
	Clover Park

	
	Pierce Puyallup

	
	Pierce Fort Steilacoom

	
	Tacoma

	Snohomish
	Edmonds

	
	Everett

	South Sound
	Centralia

	
	Grays Harbor

	
	South Puget Sound

	Southwest
	Clark

	
	Lower Columbia


Study Results

The results presented below are separated by region (following the sequence outlined in Table 1) and then for colleges within each region.  Given the nature of the analysis and the vast geographic area evaluated, there are many maps and figures for each region and college.  In order to maximize visibility and aspect for the reader, each map comprises a full page when possible.  This lengthens the overall report substantially but also significantly improves what can be revealed from each map.  In addition, the analysis and evaluation provided below primarily applies to each region as a whole as requested by the contract, but college specific information is provided to allow administrators and planners at each individual college to obtain more site specific information about their campus.  The sequence of how the information is presented is consistent for each region, with a written description of regional highlights followed by a series of maps and charts.  These include:

· Region map illustrating the location of all campuses and satellite campuses, the travel zones for students commuting to each campus and the location (density) of all students.
· Two charts that illustrate the geographic distribution of students for the region, one grouped by travel zone and one grouped by student type

· Three maps of the Part II students (worker retraining, eLearning and students at other sites) illustrating their geographic location relative to the travel zone and campus location

· Two maps illustrating the geographic location of high and low SES students relative to travel zone

· One map illustrating the degree of geographical overlap of college service for the total region.  This map illustrates the number of campus sites that are within a 15 minute drive from any area

· College level maps illustrating the density of students attending each campus followed by college specific charts that display the distribution of students by travel zone
The analysis provided here focuses on the geographical and transportation aspect of students in relation to the campus they attend.  Discussion about coverage and gaps per region or college relate only to the spatial and geographical aspect, as identified by the travel zones for each campus, college and region.  In order to fully explore coverage and gaps in a broader context related to educational programs offered and underlying population characteristics, much more information and data would be required and beyond the scope of this study.  It is recommended that future studies incorporate educational program specific information for each campus (and satellite), the underlying population demographics relative to student enrollment for each campus and the geographic/transportation aspects.  This would allow a more comprehensive and complete evaluation of educational gaps and redundancy in the state’s community and technical college system.




























































































































































































































































































