538  Study #1:  Observation and Questionnaire study

Objectives

1. To design an observation study focused on traffic safety.

2. To run the observation study and analyze the data and interpret the results.

3. To test models derived from the observation study using questionnaire data.

Methodology

For this laboratory, we select an observable event in the area of traffic safety, specifically the wearing seat belts by drivers and passengers.  You will first need to look up the relevant laws to know what behavior you are observing.  For NY state, these can be found in McKinney’s Consolidated Laws of New York in the Law library.  For seat belt use, go to Section 1229-b of the Vehicle and Traffic Law.  Use the literature on traffic safety studies to help understand the variables involved, i.e. what factors are known to affect seat belt use.  Suitable publications would be Accident Analysis and Prevention as well as the usual Human Factors and Ergonomics.  For seat belt use try Journal of Safety Research (Vol 27, No. 1, pp33-41) as a starting point.  You will need to search through Ergonomics Abstracts for other starting points. In 1998 the previous IE 538 class carried out on observational study of whether or not the presence of a passenger influenced a driver's use of seat belts.  The results were published (Hong, Kim, Kritkausky, and Rashid, HFES Annual Conference Proceedings, 1999, 1093 to1097).

We determined whether the presence of a passenger in a car affects the probability that the driver wears a seat belt.  

If a driver is alone in the car:

p(driver wears seat belt) = pd
If a driver has a passenger:

p(driver wears seat belt) = pp

 Ee can go further to define the passenger states:

If the passenger is wearing a seat belt: 
p(driver wears seat belt) = ppY
If the passenger is not wearing a seat belt: 
p(driver wears seat belt) = ppN

Now, if the behavior of the driver is not influenced by the passenger, 



p(driver wears seat belt) = pd  = ppY = ppN

so that when we measure each pd, it will be the same.  We tested this by counting the numbers of drivers wearing and not wearing seat belts under the three conditions of:

No passenger present

Passenger present, wearing seat belt

Passenger present, not wearing seat belt

We found that apparently "modeling" took place, with the presence of a passenger not wearing a seat belt was associated with a lower probability of a driver wearing a seat belt.  This was confirmed by K. Kritkausky's MS thesis (1999).

This year we will continue the investigation by looking more closely at seat belt use behavior.  In the previous study we could not, of course, determine who in the car was modeling whom, as we only observed cars being driven on roads.  In order to test whether the driver models the passenger or vise versa we need to observe cars before they reach a road.  We will observe the behavior of drivers with and without passengers from when they enter a car in a parking lot to when they drive away.  There are at least five events of direct relevance to our study.



Event A:

Car door opened



Event B:

Car engine started



Event C:

Driver fastens seat belt



Event D:

Passenger fastens seat belt



Event E:

Car moves off

Is this the full set of events we need to observe?  What are the logical sequences we would expect from the hypothesis that drivers model their passengers?  What observations would be expected to be directly comparable to previous studies?

We will observe a large number of event sequences and count the different event patterns to compare with our hypotheses.  How many results do we need to observe? What factors affect seat belt use and modeling, and must, therefore, be controlled or measured?  You need to choose at least two factors known to affect seat belt use and build them into your study.

When the data has been collected, classify the event sequences and compile into a Contingency Table to analyze for Chi-square using MINITAB or by hand. This will tell you both the overall probability of each sequence and whether this probability changes with the levels of the factors you have chosen as your independent variables.  After you find the overall probability, show how large your sample should have been if you had known this value before the study started.  

After the observation study, prepare a questionnaire to probe potential reasons for the behaviors you observe.  Use previous questionnaires as your basis so that direct numerical comparisons can be made to previous work.  Pretest the questionnaire (making any needed changes), decide on the population to study and the sample size and administer the final version of the questionnaire.

Again use MINITAB for analysis, making sure that you can directly relate your statistical tests to your original hypotheses.  How well does the questionnaire data predict your observation study data?  Again, calculate the sample size that would have been needed had your probabilities been correctly estimated.  What are the implications of your data for models of safety behavior?

