
Purpose

  •   to introduce the concepts of operational definitions, hypothesis testing, mutually
exclusive categories, exhaustive categories, and sampling schedules;

  •  to give you experience in collecting data using naturalistic observations (in this case, of
bumper stickers);

  •   to give you practice testing the significance of a proportion;

  •   to illustrate how to test a hypothesis about the relative prevalence of a phenomenon, both
empirically and statistically.

LABORATORY 2

Field Study Research: Naturalistic Observations of Bumper Stickers (Bumperstickerology)

Introduction
This lab introduces scientific inquiry by means of a study of bumper stickers

(bumperstickerology).  As an area of investigation, bumperstickerology has no scientific
literature (that I know of), which means you do not need to read articles describing other

people’s hypotheses (plural of “hypothesis”) about bumper stickers and who uses them. 
However, you probably already have hypotheses about bumper stickers.  In this lab, you
will test two hypotheses.  Specifically, you will use observations of bumper stickers to
test hypotheses about answers to the following 2 questions:

Question 1.  What is the prevalence of vehicles with bumper stickers?
Question 2.  What is the prevalence of different kinds of stickers?

These questions are empirical questions, meaning that they can be answered more
or less directly from observations.  As you will learn, even a simple empirical answer
involves assumptions about the relation of an observed sample to an unobserved
population.

Getting Started
Definition of a bumper sticker

Before you begin collecting observations, you first need to develop an operational

definition of a bumper sticker.  An operational definition is a definition that can used in

practice.  Often, but not always, it involves a physical operation of some sort (for example, a
measurement procedure or a specific activity).  More generally, it is a definition that allows
us to carry out a measurement or observational task.   Consequently, the definition has to be
clear about any features that are relevant to taking a measurement or making an observation,
because a critical ingredient for doing science is that researchers agree on their basic terms.

For the purposes of this study, we need to agree on the definition of a bumper
sticker.  Although this may sound like a simple task, several questions come to mind that : 
Do window decals count?  Does a bumper sticker have to be on a bumper?  Does size
matter? Does content matter?  Do parking permits or AAA decals count? What kind of
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vehicle can have a bumper sticker?  

These questions have no right or wrong answers.   Rather, the researchers simply
have to come to a consensus about a definition and then agree to use the same definition.

Formulating testable hypotheses

After you have a definition, formulate testable versions of your hypotheses about
what you are likely to observe.  One hypothesis to test is your prediction about the
prevalence of bumper stickers.  That is, what proportion (or percentage) of vehicles do you
expect to have bumper stickers?   Answering this question requires that you have in mind a
population of vehicles from which you can take a reasonable sample.   After you make your
prediction, write down your description of the population of vehicles about which the
prediction was made.  You should also have reasons for making this prediction.

 1. Hypothesis about predicted prevalence:

I predict that a proportion of .____ (or            %) of vehicles will have bumper
stickers.  The population of vehicles for which this is true is:                                             
                                                                                                                                               .
The reason I predict this is:                                                                                                   
                                                                                                                                               .

The second hypothesis to test is your prediction about what kinds of bumper stickers
are relatively common and what kinds are relatively uncommon.  In this case, you should
also have reasons to justify your hypothesis.  State your hypothesis in terms of two kinds of
stickers, one more common than the other.

For instance, you might hypothesize that “Sports stickers are more common than
political stickers”, and give the reason that “many professional teams are popular in the
Delaware Valley but few political issues are popular”.  Or, you might hypothesize that
“Sports stickers are more common than humorous stickers” and give the reason that “sports
fans like to promote their teams whereas only a few people like to promote funny sayings”.

 2. Hypothesis about predicted relative prevalence:

I predict that                           stickers will be more common than                          
stickers.  The reason is:                                                                                                         
                                                                                                                                               .

Having stated your hypotheses, you are almost ready to collect data.  First, though, you need
to make a number of decisions about data collection, which are described in the next
section.
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Collecting Data
Decisions about data collection

Before making any observations, you need to decide how detailed they will be and
how they will be categorized or coded.  You also need to decide what sampling schedule
you will use.

1)  Descriptive detail - How much information will you record about each car
observed?  You need to record the number of stickers on each car and
classify each sticker.  You may also want to record details such as the type of
car the sticker is on and the age and sex of the driver.

2) Classification scheme - Your classification scheme for stickers may be more or
less detailed.  For instance, you could have categories such as "sports",
"politics", and "miscellaneous".  If you wanted more detail, you could divide
sport stickers into those supporting professional teams and those supporting
high school or college teams, or into stickers for baseball, football, etc.  You
might separate out other categories from "miscellaneous".  One test that your
classification system should pass (if it is a good system) is the "Minimal
Miscellany Test":  the "miscellaneous" category should be one of the
smallest categories.  Whatever scheme you devise, the categories must be
mutually exclusive, meaning that a sticker can only be put in one category,

and exhaustive, meaning that every sticker is put in some category.

Note: Your second hypothesis, about what kinds of stickers are more

common and what kinds are less common, determines two categories.

2)  Sampling schedule - Determine in advance of recording your data how and
where will you make your observations.
 Important:

(1) If you plan to observe stickers while driving, recruit an assistant to drive. 
Do not try to drive and collect data.

(2) Take samples that represent the population you have hypothesized about.
E.g., If your population is based on shoppers at a mall, don’t limit

your sample to vehicles outside a single store or near a single
exit.

With these decisions made, you can begin observing in a scientific manner.  Collect
observations on at least 200 vehicles (not all of which will have bumper stickers).  Once
your data are collected, you can analyze them and determine answers to Questions 1 and 2.
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Step 1. Calculating the prevalence of bumper stickers

Step 2.  Interpreting your statistical result

Data Analysis

Question 1.  What is the prevalence of vehicles with bumper stickers?

Question 1 can be answered in terms of the proportion (or percentage) of cars with
stickers (percentage = proportion x 100%).  After you answer the first question, state what
population, if any, your sample represents.  That is, does your proportion reflect the
frequency of bumper stickers among all cars in the country, among all cars in this area, or
only among all cars for some group of people?

Was your first hypothesis correct?  Testing your hypothesis means that you must
compare the observed proportion to your predicted proportion and determine if any
difference between the two is statistically significant.  “Statistically significant” means that

the difference is greater than can be reasonably expected by chance.
What test is appropriate?  In this case, the appropriate test is the z-test for the

significance of a proportion.  In symbols, you must calculate a value of z, using the

formula:

z =  (p - P) / SQRT[ P * (1 - P) / N]

In this formula, p   =     the observed proportion
 P   =     the predicted proportion
 N  =     the total number of observations

      SQRT  =     the square root function in Excel.

Plug in your numbers and calculate a value for z.  z = _______.

To interpret your answer, you must first determine whether your value of z is likely
to happen by chance (assuming events occurring at least 95% of the time are “likely”) or
unlikely to happen by chance (i.e., assuming events occurring less than 5% of the time are
“unlikely”).  Determining this requires knowing whether z falls between   – 1.96 and   +1.96
(which is likely to happen by chance) or falls outside that range (which is not likely to
happen by chance, and is therefore a statistically significant outcome).

Once you know whether your z value is or is not statistically significant, determine

whether or not your hypothesis was correct.
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Step 3.  Comparing the relative prevalence of particular kinds of stickers

Step 4.  Interpreting the statistical results

Question 2.  What is the prevalence of different kinds of stickers?

Question 2 can be answered either in terms of a simple count or in terms of
proportions (or percentages).  Again, test your hypothesis to determine the statistical
significance of any differences between two kinds of stickers you predicted would be most
and least common (that is, you want to know if the differences are probably due to real
differences or are just an artifact of the variability of sampling).

In this case, an appropriate test is a z-test for the significance of the difference

between two proportions.  In symbols, you must calculate a value of z, using the formula:

z =  p1 - p2 / SQRT [ P12 * (1 - P12) / n ]

In this formula,  p1    =    the observed proportion in group 1
  p2    =    the observed proportion in group 2
  n     =    the total number of observations
  P12  =    (p1 + p2) / 2.

A potential complication here has to do with the fact that the hypothesis can be
phrased in two ways.  One way is to ask about the relative proportion of bumper stickers, in

the sample of all bumper stickers.  The other way is to ask about the relative proportion of

bumper stickers, in the sample of all cars.   For this lab, asking the second question will be

easier.  To get p1, first count all the cars that had a sticker of the kind you thought would be
more popular.  To get p2, count all the cars that had a sticker of the kind you thought would
be less popular.  If a car has both kinds of stickers, discard it from the data analysis.  The
total number of observations, N, equals your original total (e.g., 200), minus any discards. 
The proportions, p1 and p2, equal your counts divided by this total.

To interpret your answer, follow an argument similar to the one you used for the
first test.  That is, when you are finished with your calculation, determine whether the z-

value is or is not statistically significant.   In this case, in contrast to your answer in Step 2, a
significant z-score will confirm your hypothesis. 
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Lab Report
Your report of this lab will consist of a title page, no abstract, an introduction, a

method section, a results, and a discussion, no references.   Follow the Guidelines for
Psychology Research Reports (Chapter 1 of this manual) for the structure and syntax of a
report.  Your report will probably be 3-5 pages long, not including the title page or any
tables.

Please remember that this report is your report and is to be written in your own
words.  DO NOT REPEAT INFORMATION FROM THESE INSTRUCTIONS! 
DO NOT USE THE TITLE OF THE LAB AS THE TITLE OF YOUR REPORT.

The title should be descriptive of your purpose in collecting your data.
The introduction should state each hypothesi along and provide at least one

reason that the hypothesis is a sensible one.   The introduction should also indicate how
you will test each hypothesis, indicating, for example, the kind of data you will collect.

The method should contain subheadings for Definition, Time and Place,
Sampling Scheme, and Classification of Stickers.  You need to present the definition of a
bumper sticker, the time and location for your observations, how you collected your
sample, and how you classified stickers.

The results section should state the prevalence of cars with stickers and report the
statistical test of the first hypothesis, using the APA guidelines for how to report
statistical tests.  It should describe the kinds of stickers, state which kind was more
prevalent and which was less prevalent, and report your test of the second hypothesis,
also using the APA guidelines.

The discussion section should indicate which, if any, hypothesis was confirmed
and which, if any, was not.  The discussion section should also review possible reasons
for any disconfirmation as well as possible limitations of any confirmation.  The reasons
can range from problems with the basis for the original hypothesis to problems of
sampling.
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