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Introduction 

Pedestrian safety at intersections is a major concern because almost 37% of the 

pedestrian injury crashes and 20% of fatal pedestrian crashes occur at intersections 

(Houten, 2000). There are various types of signal timings like concurrent, exclusive, all-

red interval, and leading pedestrian interval for pedestrian signals. Conventional 

measures in the form of traffic control devices have also been applied, but these require 

voluntary action on part of the pedestrians and drivers that reduce their ability to decrease 

conflicts at the intersections. 

To enhance pedestrian environment and provide better service to the pedestrians, shorter 

cycle lengths and longer walk intervals are essential. Leading Pedestrian Interval (LPI), 

which gives the pedestrians a three second head start implies that pedestrians get an 

advance walk signal before the motorists get a green light, which gives them several 

seconds to start in the crosswalk. This also makes the pedestrians more visible to the 

drivers, making it easier for drivers to yield. 

LPI is supposed to reduce conflicts between pedestrians and turning vehicles, especially 

where there is a two-lane turning movement. However, studies are still being conducted 

to validate the effectiveness and need of LPI. The purpose of this project is to collect 

pedestrian data at intersections in Downtown State College, PA and check the feasibility 

of applying LPI at these intersections. For this purpose, data was collected at each of the 

intersections during peak pedestrian times. General trend in pedestrian behavior, number 

of conflicts, and number of pedestrian and vehicle yields were noted for evaluating the 

safety of the pedestrian environment at the intersections. Assessment of viability of LPI 

was made on the basis of collected data and also from information regarding past and 

future traffic trends. 

A survey was also conducted to study pedestrian behavior and safety notions from a 

human factors point of view. A one-page survey was prepared where questions were 

asked about how pedestrians use the crosswalks and how secure they felt while crossing 

certain roadways. This survey provides insight into explaining the pedestrian behavior 

and what made them violate the rules sometimes. 
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L iterature Review 

Achieving walk-able communities can help promote safety for pedestrians and encourage 

walking for both physical activity and transportation. A variety of pedestrian facilities 

have been found to improve pedestrian safety and their ability to cross the street under 

various conditions. Some examples are providing raised medians and crossing islands 

when crossing multi-lane roads, reducing street crossing distance by having curb 

extensions, supplementing crosswalks with pedestrian walking signals, etc. Pedestrian 

signal timings can also be changed to have shorter cycle lengths and longer walk 

intervals. A substantial amount of research is being done to evaluate Leading Pedestrian 

Interval, which is expected to reduce pedestrian involved conflicts at intersections when 

implemented to the signal timings. 

In 2000, a field evaluation of LPI signal phase completed by Van Houten (Van Houten et 

al, 2000) assessed the influence of LPI on pedestrian behavior and turning movement 

conflicts at three intersections in St. Petersburg, Florida. The number of conflicts between 

pedestrians and turning vehicles and frequency of a pedestrian yielding to a turning 

vehicle were recorded before and after LPI installation. They defined conflict as “any 

situation in which the driver engaged in abrupt braking or either the driver or pedestrian 

took sudden evasive action to avoid a collision” . Analyses of before and after results 

were performed using logistic regression models that also accounted for possible effects 

of time, pedestrian age and site location. The results showed nearly non- existent 

conflicts after use of LPI. The likelihood of a pedestrian yielding to a turning vehicle was 

found to decrease by 60 percent and chances for pedestrians leaving the curb at the time 

of walk period reduced by about 95 percent. 

In 2000, a study was done in San Diego, California by the city and county of San 

Francisco Department of Parking and Traffic (DPT) where LPI was implemented in 

downtown San Francisco on 3rd &  Folsom streets and 3rd & Howard streets. These 

intersections had dual turn lanes, with northbound 3rd street traffic turning right onto 

Folsom and left onto Howard. DPT conducted a before and after study for the five second 

timing plan. They defined a pedestrian right-of-way (ROW) violation as a case where a 

car cut in front of a pedestrian crossing in the crosswalk on the green light. If the car 
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waited until the pedestrian has passed, but had not yet reached the curb, was not counted 

as a ROW violation. There was a drop of 76 percent after LPI was installed in ROW 

violations for northbound pedestrians. After one year the head start interval was reduced 

to 4 seconds and still there was a drop of 89 percent from the before condition. For 

southbound pedestrians, the drop was 65 percent and after reduction to 4 seconds there 

was a drop of 98 percent. 

King (1999) performed a crash analysis of LPI and neckdowns under a larger program 

that was started in New York to augment a safe pedestrian environment. LPI’s have been 

used in New York for 20 years and range from 5 to 19 seconds. Analysis was done for 26 

locations with LPI. The data show that Leading Pedestrian Intervals have a significant 

positive effect on pedestrian safety, especially where there is a heavy concentration of 

turning vehicles. It was also found that conflicts are reduced regardless of the pedestrian 

volume at a particular intersection. 

All the above studies illustrate that Leading Pedestrian Interval to be beneficial in 

enhancing pedestrian safety at intersections. 
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Site Character istics 

The location for this LPI feasibility study is downtown State College, Pennsylvania.   

Downtown State College is relatively small urban area located next to Penn State 

University, a highly pedestrian-oriented college campus.  As part of the study, two 

intersections were observed operating under normal conditions before the LPI was 

implemented.  The two intersections are: 

·  College Avenue & Allen Street  

·  Beaver Avenue & Pugh Street 

The red dots below in figure 1 indicate the location of the two intersections.  The gray 

area to the north of College Avenue is Penn State University.  The two intersections that 

are included in this feasibility study typically have a high volume of pedestrian traffic, 

particularly during the daytime.   

 

Figure 1 Downtown Area of State College, PA 
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College Avenue & Allen Street 

The intersection of College Avenue and Allen Street is a particularly busy intersection in 

Downtown State College.  This intersection is located in the middle of a shopping district 

and one of the main entrances to the Penn State campus.  College Avenue is a one-way 

street, with two 12 feet lanes and on-street meter enforced parking at both sides. It 

accommodates traffic traveling in the westbound direction and it borders the south side of 

Penn State Campus. Allen Street is a two-way street, one lane per direction, which 

accommodates traffic traveling in the south/north direction. On-street metering parking is 

allowed at both sides of the street and lane width is 12 feet.   

College Avenue & Allen Street is a T-intersection with crosswalks at every approach. A 

particular detail is the CATA main bus stop lane located at the right lane of College 

Avenue, before its intersection with Allen Street, which restricts on-street parking. The 

location of the CATA bus stop is of particular interest since the maneuvering of the large 

vehicles on the narrow roadway can disrupt traffic significantly.  Figure 2 shows a top 

view diagram of College & Allen site. 

 

Figure 2 College and Allen Intersection 
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Beaver & Pugh 

Beaver Avenue, like College Avenue, is a one-way street with two 12 feet lanes, but 

accommodating traffic in the eastbound direction. On-street meter enforcement parking is 

allowed at both sides and weaving areas are common through the entire street. Pugh 

Street, a two-way one-lane per-direction street, accommodates northbound and 

southbound traffic. Metering on-street parking is allowed along Pugh Street.  

Beaver & Pugh is a four-leg intersection and crosswalks are located at each approach. 

Pedestrian volumes are lower than College & Allen volumes. Figure 3 shows Beaver & 

Pugh diagram with its characteristics.  

 

Figure 3 Beaver and Pugh Intersection 
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Methodology 

In order to evaluate safety and operating considerations of both intersections studied, data 

were collected and several measures of effectiveness were applied. Pedestrian human 

factors were also studied and the results are included in a later section of the study.  

Data Collection 

For each intersection, the pedestrians crossing paths that would be potentially affected by 

the installation of LPI were scored, as well as the number of conflicts between those 

pedestrians and motor vehicles using the intersection. It is important to note that, for the 

purpose of this study, a conflict was defined as any situation where one user of the 

intersection (pedestrians or vehicles) invades the space of the other and both vehicle and 

pedestrians get physically close enough to consider the maneuver risky compared to a 

safe defensive driving standard.    

This definition is different from the more traditional approach where a conflict is 

characterized as “almost an accident”  (Van Houten et al, 2000). The definition of conflict 

used in the study allows for more events to be taken into consideration in the analysis, 

while preserving the basic characteristic of being proportional to the number of crashes.  

Therefore, this can be useful as a comparative indicator of the safety of the feature (i.e. 

intersection) in a before-after setting. 

Conflicts were divided into two types, those where the vehicle yields to the pedestrian 

and those where the pedestrian yields to the vehicle. In addition, the conflicts were 

recorded in relation to when the pedestrian or pedestrians that were experienced the 

conflict started crossing the street. As a result, four categories in the case of crosswalks in 

the main flow and 5 categories in the case on the secondary flow were established. The 

crosswalks at the secondary streets had in the before Signal Plan pedestrian-green times 

larger than 7 seconds, therefore the five categories were: 

1. Pedestrians who start crossing 2 seconds before the start of the WALK indication. 

2. Pedestrians who start crossing between the start of the WALK indication and 3 

seconds after that. 
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3. Pedestrians who start crossing in the remaining green time. 

4. Pedestrians who start crossing during the flashing red.  

5. Pedestrians who start crossing during the DON’T WALK indication. 

The crosswalks in the primary streets of both intersections (College and Beaver) have 7 

seconds of pedestrian-green time and for that reason the categories 2 and 3 were joined 

into a single category (pedestrian-green time). The table that was used for data collection 

can be found the appendix. 

Measure of Effectiveness 

From these data the following Measures of Effectiveness were established: 

1. Pedestrian flow 

2. Pedestrian Delay and LOS 

3. Pedestrian Noncompliance 

4. Proportion of Conflicts 

5. Proportion of pedestrians yielding to vehicles. 

Pedestr ian Flow 

Pedestrian flow was defined as the number of pedestrians crossing the crosswalk per 

hour. Pedestrian flow was calculated from the field data collected on the afternoon peak 

hour, between 4PM and 5PM.  

Pedestr ian Delay and LOS 

According to the Highway Capacity Manual 2000, the average delay per pedestrian for a 

crosswalk is given by equation 18-5: 

 
( )

C
gC

dp

250 -
=

.
     Equation 1 

where 

dp is the average pedestrian delay (s), 

g is the effective green time for pedestrians (s), and 
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C is the cycle length (s). 

The Level of Service (LOS) was calculated according to exhibit 18-9 of the HCM 2000. 

Pedestr ian Noncompliance 

Pedestrian noncompliance refers to the number of pedestrians that cross the street while 

the signal of DON’T WALK (flashing and continuous) is on. In the case of this study the 

methodology was designed to capture the noncompliance rate by counting the pedestrians 

crossing during this signal. 

Once the proportion of pedestrian noncompliance is measured for the before and after 

cases, the statistical significance of the difference in proportion is calculated using a test 

of differences between two population proportions. The test statistic is: 
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where ip̂  is equal to the number of “successes”  observed in the sample i divided by the 

sample size, ni. 

The confidence interval for the difference is: 
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Propor tion of conflicts 

The proportion of conflicts is the key measure of the possible safety improvements for 

the intersections. Given the fact that the occurrence of an event like an accident is so rare, 

we must rely on conflicts as events more abundant than crashes and proportional to them 

in order to obtain some conclusions about the change in safety of the intersections been 

investigated.  

To establish the possible increase in safety it is necessary to compare the proportion of 

conflicts before and after the implementation of the LPI. For this, equations 2 and 3 wil l 

be applied in order to determine the statistical significance of the difference.     
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Propor tion of pedestr ians yielding to vehicles 

The difference on proportion of pedestrians yielding to vehicles before and after the LPI 

implementation will be establish using the equations 2 and 3 just like in the conflicts 

case.    

Alternative approach 

An alternative approach to comparison of proportions can be used: logistic regression 

models. The logistic regression models will estimate the likelihood of vehicle-pedestrian 

conflicts and pedestrians yielding to vehicles using the following independent variables: 

indicator variables for moment the pedestrian start to walk (2 seconds before, from 

starting walk signal to 3 seconds after, remaining green, flashing don’ t walk and don’ t 

walk) and an indicator variable of before-after measure. The coefficient of the before-

after indicator will measure the significance of the change. If the coefficient is 

significantly different from zero and the value of one in the indicator variable is assigned 

to the before cases, it means that the odds of having a conflict are significantly bigger in 

the before than in the after case and therefore there is an improvement on safety at the 

intersection approach. 

The variable of interest in order to determine the efficiency of LPI in downtown area was 

number of conflicts. Other studies have identified conflict as a sudden stop in either the 

pedestrian or vehicle in order to avoid an accident, or as an “almost accident” . Since the 

time period for this study was less than 4 four months, it was decided not to use this 

approach and integrate the method mentioned above. This will result in a greater number 

of conflicts, thus permitting to finish the study in the accorded time frame.  
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Results and Interpretation 

The before data showed in this section were collected during the afternoon peak hour, 

between 4 and 5 PM, during the following weekdays dates: 13th, 18th, 19th, 20th, 25th, and 

26th of October 2005. The data were collected on clear days to avoid a minimum number 

of pedestrians.    

Pedestrian Flow 

Table 1 shows the pedestrian flow on the intersections of interest for the before case. It is 

clear that the flows on College and Allen are significantly higher than Beaver and Pugh. 

Table 1 Pedestr ian Flows 

Intersection Approach 
Pedestrian 

Flow 
(ped/hr) 

Pedestrian 
Flow 

(ped/min) 
Crossing Allen 492 8.2 College Avenue 

and Allen St Crossing College 570 9.5 
Crossing Pugh (North) 158 2.6 
Crossing Pugh (South) 124 2.1 

Beaver Avenue 
and Pugh Street 

Crossing Beaver 205 3.4 

 

Take into consideration that during the peak hour, pedestrians crossing College and 

Beaver have only 7 seconds of effective green time each cycle. There must be a net 

pedestrian flow of approximately 400 pedestrians per minute crossing College and 140 

pedestrians per minute crossing Beaver during each cycle to serve the actual number of 

users. Using a value of capacity of 23p/min/ft as suggested by the HCM 2000, it can be 

shown that both crosswalks are clearly over capacity. 

Pedestrian Delay and LOS 

The poor level of service for pedestrians in both intersections, specifically for users 

crossing the main traffic movements, is shown in table 2. 
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Table 2 Pedestr ian Delay and Level of Service 

Intersection Approach 
Effective 

Green 
Time (s) 

Cycle 
Length 

(s) 

Average 
Pedestrian 
Delay (s) 

Pedestr
ian 

LOS 
Crossing Allen 43 100 16.25 B College Avenue and 

Allen St Crossing College 7 100 43.25 E* 
Crossing Pugh (North) 32 100 23.12 C 
Crossing Pugh (South) 32 100 23.12 C 

Beaver Avenue and 
Pugh Street 

Crossing Beaver 7 100 43.25 E* 
* High likelihood of noncompliance     

According to the HCM 2000, at intersections with low to moderate conflicting vehicle 

movements, the pedestrian noncompliance at LOS E is high. In the case of the 

intersections in question, the lack of progression due to the fact that these are semi-

actuated intersections in an uncoordinated system aggravates the pedestrian 

noncompliance problem.      

Even more distressing is the fact that after the LPI implementation, the LOS for Beaver 

and College crosswalks will remain E, as shown in table 3. 

Table 3 Pedestr ian Delay and Level of Service after LPI Implementation 

Intersection Approach Effective 
Green Time 

Cycle 
Length 

Pedestrian 
Delay (s) 

Pedestrian 
LOS 

Crossing Allen 54 100 10.6 B College Avenue 
and Allen St Crossing College 10 100 40.5 E 

Crossing Pugh (North) 47 100 14.0 B 
Crossing Pugh (South) 47 100 14.0 B 

Beaver Avenue 
and Pugh Street 

Crossing Beaver 10 100 40.5 E 

 

Pedestrian Noncompliance 

As it was mentioned before, the pedestrian noncompliance was estimated by counting 

pedestrians crossing during the DON’T Walk signal. Table 4 shows the pedestrian 

noncompliance rate calculations.  
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Table 4 Pedestr ian Noncompliance 

Intersection Approach Pedestrian 
noncompliance 

SE Pedestrian 
noncompliance Z value p-value 

Crossing Allen 0.1816 0.0100 18.096 0.000 College Avenue 
and Allen St Crossing College 0.6918 0.0112 61.956 0.000 

Crossing Pugh (North) 0.1895 0.0180 10.538 0.000 
Crossing Pugh (South) 0.2661 0.0229 11.615 0.000 

Beaver Avenue 
and Pugh Street 

Crossing Beaver 0.6026 0.0197 30.513 0.000 

 

Clearly, as expected from the HCM 2000 tables, pedestrian noncompliance is high for 

Beaver and College crosswalks (60% and 69%, respectively).  It is also interesting that 

crosswalks on secondary roads, Allen and Pugh, presented significant values of 

noncompliance, approximately 20%.  

The following figures (figures 4 to 8) show the detailed data obtained for each crosswalk 

during each cycle section. 
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flashing 
DON’T 
WALK

DON’T 
WALK

 

Figure 4 Data for Pedestr ians Crossing Allen Street at College and Allen 

Intersection 
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NOTE: Yielding pedestrians who started crossing during the last two time periods were 

not recorded since they did not have the right of way (values of zero). 

From Figure 4, it can be seen that the majority of pedestrians cross during the remaining 

green crossing period. However, the figure also shows a significant number of 

noncompliance (DON’T WALK) that corroborates the findings from table 4.  

0

200
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1000

1200

1400

Number of pedestrians 65 373 89 1183

Number of conflicts 0 47 11 26

Number of pedestrians yielding 0 17 0 0

2 sec before 
WALK

WALK
flashing DON’T 

WALK
DON’T WALK

 

Figure 5 Data for Pedestr ians Crossing College Avenue  

at College and Allen Intersection 

In Figure 5, the high level of pedestrian noncompliance is evident just by looking at the 

graph, with a total of 1183 out of 1710. Two factors contribute to this situation: the 

extremely large cycle length (100 seconds) and the very low green time (7 seconds). The 

probability of pedestrians arriving at the intersection during the DON’T WALK portion 

of the cycle and having to wait more than 30 seconds is very high. As a result, 

pedestrians become impatient and engage in risk-taking behavior (Dunn and Pretty, 

1984). 
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Figure 6 Data for Pedestr ians Crossing Pugh Street (Northbound)  

at Beaver and Pugh Intersection 
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Figure 7 Data for Pedestr ians Crossing Pugh Street (Southbound)  

at Beaver and Pugh Intersection 
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Figures 6 and 7 present data for the northbound and southbound crosswalks at Pugh 

Street. These crosswalks are both on the secondary approach and therefore have higher 

green times and many pedestrians cross during the remaining green time portion of the 

cycle.  Pedestrian noncompliance in the southbound approach is higher than the 

northbound.  
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Number of pedestrians 57 103 32 370

Number of conflicts 0 22 10 12

Number of pedestrians yielding 0 1 0 0

2 sec before 
WALK
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WALK
DON’T WALK

 

Figure 8 Data for Pedestr ians Crossing Beaver Avenue  

at Beaver and Pugh Intersection 

Figure 8 is very similar to Figure 5, showing high values of pedestrians crossing during 

the DON’T WALK part of the cycle, the reason again being the short green time of 7 

seconds. 

Proportion of conflicts 

It can be seen from table 5 that the proportion of conflicts is significantly different from 

zero, from a statistical point of view. This is highly noteworthy since it indicates that it is 

likely to find statistically significant differences once the after data have been collected. 
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Nevertheless, the before table clearly shows a higher number of conflicts in the crosswalk 

on the secondary street at College and Allen intersection while the higher proportion of 

conflicts at Beaver and Pugh intersection is presented in the primary approach crosswalk, 

Beaver. 

Table 5 Proportion of Conflicts 

Intersection Approach Proportion of 
Conflicts 

SE 
proportion of 

conflicts 
Z value p-value 

Crossing Allen 0.0644 0.0064 10.076 0.000 College Avenue and 
Allen St Crossing College 0.0491 0.0052 9.399 0.000 

Crossing Pugh (North) 0.0316 0.0080 3.936 0.000 
Crossing Pugh (South) 0.0349 0.0095 3.670 0.000 

Beaver Avenue and 
Pugh Street 

Crossing Beaver 0.0717 0.0104 6.885 0.000 

 

Proportion of pedestrians yielding to vehicles 

The proportion of pedestrians yielding to vehicles is shown in table 6. Pedestrians 

crossing Allen street and southbound of Pugh Street have high number of yielding 

proportions when compared to the other approaches, each with approximately 5% of 

pedestrian yielding. 

Table 6 Proportion of Pedestr ians Yielding to Vehicles  

Intersection Approach Proportion of 
Peds yielding 

SE 
Proportion 

of Peds 
yielding 

Z value p-value 

Crossing Allen 0.0508 0.0057 8.889 0.000 College Avenue and 
Allen St Crossing College 0.0099 0.0024 4.144 0.000 

Crossing Pugh (North) 0.0063 0.0036 1.738 0.041 
Crossing Pugh (South) 0.0430 0.0105 4.089 0.000 

Beaver Avenue and 
Pugh Street 

Crossing Beaver 0.0114 0.0043 2.661 0.004 
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Pedestr ian Survey 

From the data collected it was found that there was a high percent of pedestrian 

noncompliance. To examine the conditions and psychology of the pedestrians, a survey 

was conducted inquiring about their personal opinions about crossing roads in Downtown 

State College, PA. This survey was divided in two parts: pedestrian behavior and safety 

perceptions.  A copy of the survey can be found in the appendix. 

Pedestrian Behavior 

The purpose of the first part of the survey was to obtain knowledge about how 

pedestrians behave while crossing the streets of State College downtown area. Three 

questions were asked: 

1. When crossing the street, how often do you cross at marked crosswalks in 

downtown State College? 

2. When crossing the street, how often do you wait for the WALK sign to cross the 

street? 

3. What is your primarily reason for not waiting for the WALK sign to cross the 

street? 

In the first two questions, five possible answers were available: “always” , “almost 

always” , “sometimes” , “rarely” , and “never” . The possible answers for the third 

questions were: “ in a hurry” , “waited too long” , “no cars in sight” , “other people 

crossing” , and “other” .  

Safety Perceptions 

The second part of the survey consisted in asking the pedestrians how safe they feel when 

crossing the streets in State College downtown. Pedestrians were asked to rate their level 

of safety while crossing College Avenue, Beaver Avenue, in any marked crosswalk, and 

in between intersections. The five possible answers were: “completely safe” , “very safe” , 

“safe” , “slightly endangered” , and “endangered” . 
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Survey Results 

The survey was conducted of 100 pedestrians in the State College downtown area. The 

survey was conducted during the last week of October. The majority of the pedestrians 

were students (78%). Other characteristics are: 

·  The distribution of gender was 52 and 48 females 

·  5% were faculty members 

·  16% were professionals 

·  There was only one retired person 

When asked how often they cross at marked crosswalks, the majority of the pedestrians 

(58%) responded “almost always” , followed by “sometimes”  (25%). It was found that 

women tend to cross at marked crosswalks more than men. In this first question, 62.5% 

of the women responded almost always, compared to 54% of the men; 10% of the women 

responded always, compared to 7.7% of the men. Less than 10% of the pedestrians 

surveyed admitted to rarely and never cross at marked crosswalks. Figure 9 shows the 

results for this first question.  
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Figure 9 Question: When crossing the street, how often do you cross at marked 

crosswalks in downtown State College? 
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When asked how often they wait for the WALK sign, more women admitted to wait for 

the sign than men (44% responded “almost always”  compared to 34.6% of the men). The 

majority of men admitted to sometimes wait for the WALK sign (40%) and 

approximately 20% of men admitted to rarely wait for the sign, compared to 10% of the 

women. Although it was found that, similar to question # 1, women tend to have a lower 

number of pedestrians noncompliance. Pedestrians in general, regardless of gender and 

age, are more willing to cross at marked at crosswalks than wait for the WALK sign. 

Figure 10 shows the results for the second question of the survey. 
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Figure 10 Question: When crossing the street, how often 

do you wait for the WALK sign to cross the street? 

The primary reason pedestrians selected for not waiting for the WALK sign was “no cars 

in sight” . More than 80% of the pedestrians selected this answer in the survey, regardless 

of gender and age. All other possible answers obtained less than 10% of the responds. 

Figure 11 shows the results for the third question of the survey.  
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Figure 11 Question: What is your  primary reason for  

not waiting for the WALK sign to cross the street? 

When asked how safe pedestrians feel in various locations in downtown State College 

area, answers varied according to gender and location. In College and Allen men tend to 

feel more safe than women, with more than 90% of the men selecting “completely safe” , 

“very safe” , and “safe”  for this location compared to 70% of the women. The remaining 

8% of the men responded that they feel “slightly endangered”  when crossing College 

Avenue and none of them selected the term “endangered” . On the contrary, 25% of 

women feel “slightly endangered”  when crossing College Avenue and 4% responded that 

they “endangered”  while crossing this street. Figure 12 shows the results for College and 

Allen for this part of the survey. 
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Figure 12 Safety Perceptions at College Avenue 

When asked how safe pedestrians feel while crossing Beaver Avenue, again men tend to 

feel safer than women (approximately 85 % of men selected between “completely safe”  

and “safe”  compared to 75% of the women), but these results were lower than the results 

obtained on College Avenue. Fewer women responded that they feel “endangered”  and 

“slightly endangered”  (25% compared to the previous 30%) but more men selected these 

answers for Beaver Avenue (15% for Beaver Avenue compared to the previous 8% on 

College Avenue).  Safety perceptions in these two locations vary according to gender, 

with women feeling that College Avenue is more dangerous than Beaver Avenue and 

men feeling the opposite. Figure 13 shows the safety perception results according to 

gender in Beaver Avenue. 



 23 

0

10

20

30

40
N

o
. o

f 
p

ed
es

tr
ia

n
s

Males Females

Males 4 11 29 8 0

Females 2 10 24 9 3

Completely 
Safe

Very Safe Safe
Slightly 

Endangered
Endangered

 

Figure 13 Safety Perceptions at Beaver Avenue 

Pedestrians were also asked how safe they feel when crossing at any marked crosswalk in 

downtown State College area. When asked how safe they feel while crossing the streets 

in downtown State College in general, pedestrians indicated that they feel safer than 

while crossing Beaver or College avenues, regardless of gender. Only 6% of the men and 

17% of the women selected the “slightly endangered”  and “endangered”  choices for this 

question; the lowest percentages in this part of the survey.  Men in general feel safer in 

any marked intersection in State College downtown area when compared to women.  

Figure 14 shows the results for this question in this part of the survey.  

Finally, pedestrians were asked how safe they feel when they cross the street between 

intersections (i.e. in the middle of the street block). As expected, the selections of 

“slightly endangered”  and “endangered”  choices were higher that in the other parts of the 

safety perception study, but men did not score as high as expected. Men tend to feel safer 

regardless of where they cross the street, with only 27% of men selecting “slightly 

endangered”  and “endangered”  compared to 62.5% of the women. Figure 15 shows 

safety perception of pedestrians between intersections.  
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Figure 14 Safety Perceptions at any Marked Intersection in 

State College Downtown Area 
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Figure 15 Safety Perceptions between Intersections in State College Downtown Area 
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Conclusions and Recommendations 

In previous studies, the introduction of LPI has proven to be an effective tool to reduce 

the number of pedestrian/vehicle conflicts on the roadways.  From a theoretical 

standpoint, the idea of implementing LPI in downtown State College should improve the 

safety of the area.  However, due to the high level of non-compliance and the mindset of 

the pedestrian, this strategy might not be warranted.  As shown in the data, the percentage 

of non-compliance on the primary roadways (College Avenue and Beaver Avenue) is 

greater than 60%.  This can be attributed to a long cycle length (100 seconds) and a short 

amount of effective green time (7 seconds) that is available for the pedestrian to cross the 

roadway.  A further indication is the pedestrian survey, which shows that the primary 

reason for pedestrians at inappropriate times and locations is because there are no 

vehicles in sight.  The pedestrian is comfortable crossing the intersection at his or her 

own discretion since the situation allows for a safe journey across the roadway.  

Non-compliance is a serious issue for the downtown area because the pedestrian is 

engaging in a high-risk maneuver that exposes them to the possibility of a conflict.  Due 

to the high volume of pedestrians in the downtown area, vehicles are prone to yield to 

pedestrians that are crossing the roadway.  Another reason for non-compliance could be 

that signals are semi-actuated. Pedestrians observe that, although they do not have the 

right-of-way, the traffic flow still allows them to cross the street (this mainly happens 

after the FLASHING DON’T WALK timing ends).  

Table 2 shows the level of service for both intersections that were considered in this 

study. The primary approaches (College Avenue and Beaver Avenue) are the only two 

approaches that are operating in an unacceptable manner (LOS E).  Since the operating 

efficiency is not in favor of the pedestrians, they will make provisions to cross the 

roadway at their own discretion.  A possibility to improve this situation would be to 

readjust the signal timings for these intersections.  Even with the introduction of LPI, the 

LOS for these intersections will remain the same.  The necessary adjustment to improve 

conditions would be to decrease the cycle length and increase the green time.  This would 

allow more opportunities for the pedestrian to safely cross the roadway during the 
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appropriate phase.  Also, it is necessary to reduce the number of gaps available for 

pedestrians by improving the progression of the vehicles.   

Since non-compliance is such a significant factor in this study, one possibility for 

improvement would be enforcement.  As shown in table 6, there is a substantial amount 

of pedestrians that are forced to yield to vehicles (5%) when they have the right-of-way.  

Although this percentage seems to be low, it is still an issue when ensuring the safety of 

pedestrians.  If there were a stronger presence of enforcement of the driving rules, it 

would be expected that the percentage of pedestrians yielding would decrease.  However, 

Britt, Bergman, and Moffat (1995) indicate that an increase in police enforcement of the 

yielding laws has little effect on driver behavior. 

The introduction of LPI in this area would do little to reduce the level of non-compliance.  

However, with the introductions of more efficient and better-coordinated signal timings 

and cycle lengths, LPI could prove to be a valid additional safety precaution for 

pedestrians.  It is necessary to complete a thorough after-study to test the validity of 

introducing LPI in State College, PA.  
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Date: ___________________ Intersection _______________________________________
Time: ___________________ Direction  _________________________________________
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PEDESTRIAN SURVEY 
CE 597E: Traffic Safety and Human Factors 

 
PEDESTRIAN BEHAVIOR 
 
Please answer the following questions about walking in downtown State College.  
Respond by placing an X in the appropriate box. 
 
Question 1.  When crossing the street, how often do you cross at marked crosswalks 
in downtown State College?  
 

Always Almost Always Sometimes Rarely Never 
     
 
Question 2.  When crossing the street, how often do you wait for the WALK sign to 
cross the street?  
 

Always Almost Always Sometimes Rarely Never 
     
 
Question 3.  What is your primary reason for not waiting for the WALK sign to 
cross the street? 
 

In a hurry Waited too 
long 

No cars in 
sight 

Other people 
crossing 

Other 

     
 
Question 4.  How safe do you feel when crossing… 

 
GENERAL INFORMATION 
 
Question 5.  What is your gender?     
 
Question 6.  What year were you born?    19_______ 
 
Question 7.  What is your primary occupation? 
 

Student Faculty Professional Retired Other 
     
 

Location Completely 
Safe 

Very Safe Safe Slighly 
Endangered 

Endangered 

College Avenue      
Beaver Avenue      
Any marked crosswalk      
Between Intersections 
(middle of the road) 

     

Male Female 
  


