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Presentation Objectives

• Describe Street Segment observational data collection instrument 

for assessing community-level walkability and bikeability

• Describe protocol for reliability studies

• Summarize results from inter-rater reliability studies 

• Describe changes made to instrument and protocols based on 

study findings

• Describe street segment sampling strategy
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Active Living Research Gaps

•Measures of actual environment may differ from 
measures of perceived environment

•Need ways to measure features of actual built 
environments 

• To date, primarily archival data and macro-scale analysis (e.g., residential 

density, traffic zones)

• Need to understand non-motorized travel, i.e., what features of built environment 

support walking and biking?

• There has been some work in matching microscale street measures to 

PA/walking behavior, but the field is still in its infancy. 
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Street Segment Observation Form

•Aid researchers and practitioners in determining which aspects of the built 

environment are most likely to influence physical activity

•Developed using:

• Published evidence

• Existing audit tools

• Consultation with an expert panel

•Purpose of Current Study:

1. To develop a tool that could be used across urban, suburban and rural areas.

2. To test instrument reliability (inter-rater reliability walking study)

3. To test method reliability (inter-rater reliability walking vs. driving study)
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Street Segment Observation Form Objectives:

Systematic observation of actual physical environment

• Presence, qualities of environmental features potentially linked to physical 

activity (PA)

• Land Use

• Street pattern

• Traffic Calming Features

• Walkability/Bikeability

• Presence of amenities

• Quality of public spaces
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Street Segment Definition

=2 facing sides of street block 

In most instances extends from one intersection to the next



7www.bridgingthegapresearch.org

Study Design

•8 trained teams audited a total of 120 street segments each
• The street segments are divided into sectors of 20 pre-determined street 

segments located in the Chicagoland area

•A total of 3 catchment areas will be visited in the this study
• 1 Urban (544 street segments)

• 1 Suburban (673)

• 1 Rural (655)

•Each team audited a total of 40 street segments (2 sectors) 
per catchment area for a total of 120 segments per team
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Data Collection Protocol

• Data collection occurred during a two-week period in July 2009

• 4 Teams were assigned to independently walk street segments

• 4 Teams were assigned to first walk street segments and then two 

weeks later, drive them.

• Walk only teams independently observed/coded street segments

• Walk vs. Drive teams observed/coded street segments together

• A total of 480 randomly selected street segments (4 forms per 

segment=1920) were observed.

• Average time to complete observation:

o 8.11 minutes walk/no talk

o 10.83 minutes walk/talk

o 7.77 minutes drive/talk
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Average Reliability Measures for Walk/No Talk

Measure Kappa/ICC % Agreement Range

Land Use (16 items) 0.67 92% 0.19 - 0.99

Parking Facilities  (4) 0.68 95% 0.45 - 0.87

Natural Features (3) 0.66 99% 0.66 - 1.00

Physical Activity Venues (10) 0.68 99% 0.41 - 1.00

Physical Disorder (4) 0.75 -- 0.57 - 0.98

Traffic Calming (6) 0.73 94% 0.40 - 0.88

Bike Lane Measures (2) 0.96 99% 0.92 - 1.00

Shoulder/Sidewalk (12) 0.67 91% 0.11 - 0.95

Traffic Control Devices (5) 0.75 96% 0.21 - 0.96

Signage (7) 0.77 96% 0.35 - 0.96

Amenities/Aesthetics (9) 0.62 93% 0.37 - 0.74

Public Transportation (4) 0.54 98% 0.00 - 0.82

Litter (1) .60 71% --
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Average Reliability Measures for Walk Vs. Drive

Measure Kappa/ICC % Agreement Range

Land Use (16 items) 0.80 94% 0.50 - 0.91

Parking Facilities  (4) 0.67 94% 0.47 - 0.82

Natural Features (3) 0.89 99% 0.66 - 1.00

Physical Activity Venues (10) 0.76 99% 0.57 - 1.00

Physical Disorder (4) 0.75 -- 0.59 - 0.96

Traffic Calming (6) 0.78 96% 0.56 - 0.88

Bike Lane Measures (2) 0.95 99% 0.89 - 1.00

Shoulder/Sidewalk (12) 0.65 92% 0.01 - 0.96

Traffic Control Devices (5) 0.87 96% 0.80 - 0.96

Signage (7) 0.85 98% 0.66 - 1.00

Amenities/Aesthetics (9) 0.70 94% 0.54 - 1.00

Public Transportation (4) 0.87 99% 0.72 - 1.00

Litter (1) .73 77% --



13www.bridgingthegapresearch.org

Revisions to Street Segment Observation Form Based on Reliability 
Study

• Revised/tightened definitions for problematic land use measures 

(undeveloped land vs. vacant building/lot)

• Dropped Physical Disorder tally, now capture presence of physical 

disorder measures

• Dropped condition of shoulders and sidewalks

• Dropped permanent obstruction on sidewalk

• Retrained on sidewalk/shoulder shade and benches/other seating



Census of Street Segments
Inter-Rater Reliability Results
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Data Collection Protocol

• Purpose of street segment census was to determine sampling 

strategy across communities.

• Data collection occurred during a four-week period in October 2009

• A census of street segments for our three sites were audited 

(N=1872 segments).

• 4 Teams were also assigned to independently walk a random 

sample of street segments to test the revised instrument.

• Each team independently observed/coded 45 street segments

• A total of 180 randomly selected street segments were observed.

• Average time to complete the observation was 4.55 minutes 
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Average Reliability Measures for Follow Up Inter-Rater Reliability

Measure Kappa/ICC % Agreement Range

Land Use (16 items) 0.88 96% 0.75 - 1.00

Parking Facilities  (3) 0.90 96% 0.78 - 0.97

Natural Features (3) 0.99 99% 0.98 - 1.00

Physical Activity Venues (10) 0.98 99% 0.97 - 1.00

Physical Disorder (4) 0.65 91% 0.53 - 0.76

Traffic Calming (7) 0.97 99% 0.94 - 1.00

Bike Lane Measures (2) 1.00 100% 1.00 - 1.00

Shoulder/Sidewalk (9) 0.75 88% 0.51 - 0.98

Traffic Control Devices (4) 0.89 97% 0.82 - 0.95

Signage (6) 0.94 98% 0.85 - 0.99

Amenities/Aesthetics (7) 0.84 96% 0.55 - 0.95

Public Transportation (4) 0.94 98% 0.89 - 0.99

Litter (1) 0.78 84% --
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Street Segment Sampling Strategy Based on Census of Street Segment 
Study

• Analyses run separately by urbanization and street classification 

(arterial vs. residential).

• Draw sample of street segments that provide 90% CI with 20% 

width. 

• Yields a sample size of between 55 to 70 street segments per 

community.

• Street segment sample drawn using PPS strategy.

• Street segments stratified by: school buffer (2 mile radius), arterial, 

and residential.

• Street segments randomly drawn from each strata proportionate % 

of streets that fall within each strata. 
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Street Segment Observation Form Inter-Reliability Results

• Presence of Street Shoulder still had lower reliability (ICC=0.63, 

88% Agreement) 

• Sidewalk buffer still had lower reliability (ICC=0.64, 78% 

Agreement) 

• Sidewalk Shade still had lower reliability (ICC=0.51, 63% 

Agreement)

• Added a measure of yard debris to pick up physical disorder in 

rural areas
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