Research & Assessment for HRDV


Sampling in Research
Population - collection of ALL possible observations.

Sample - subset of data selected from a population.

Parameter - Numerical descriptive measure of a population 

Statistic - Quantity computed from observations in a sample   (the name of the course)

Would you rather have data from a population or a sample?

Why sample?

· cost

· time

· destructiveness (blood, batteries, food)

· unavailable

· easier / size

· inaccuracy 

· resources

Does a sample have to be large to be useful?  

· According to Dr. George Gallup:   “You do not need a large sampling proportion to do a good job if you first stir the pot well.”

· 400 from FCCJ vs. 400 from Jax vs. 400 from FL vs. 400 from U.S.

6 Steps for Drawing a Sample
1. Define the Target Population
· not necessarily the same as the population
· the group that the sample is truly representative of

· who are you really attempting to survey?
2. Identify the Sampling Frame

· from what source do you plan to draw the sample?
· ideally, the source should be representative of the population

· the source should not bias the results
3. Select a Sampling Procedure

· Random samples
· simple = all units have equal probability of selection. (unbiased)

· systematic = select 1 unit randomly, remainder at evenly spaced intervals.

     
(unbiased and less cumbersome than SIMPLE)

· stratified = independently selecting simple random sample from different population strata. 65% F, 35% M   To sample 100 people, select 65 females and 35 males.

· cluster = select cluster from population at random.  Use all observations in that cluster. 
(susceptible to bias, but quick in attaining sample)

· Non-random samples
· convenience = survey the most convenient group; mall surveys (WHEN ARE THEY ACCEPTABLE?)

· judgment = using judgment to select what belongs (CPI, DJIA)

4. Determine the Sample Size

· Apply statistical formulas and some reasoning
· When should samples be large?

· Serious or costly decisions

· Time and resources readily available

· When should you permit a small sample?

· Few major decisions based on results

· Only rough estimates needed

· High data collection costs

· Time constraints

5. Select a Data Collection Technique

	
	Personal
	Phone
	Mail
	E-Mail

	Costs



Time required

Sample size for a given budget

Data quantity per respondent

Reaches widespread sample

Reaches special locations

Interaction with respondents

Degree of interviewer bias

Severity of non-response bias

Presentation of visual stimuli

Field worker training required
	High

Medium

Small

High

No

Yes

Yes

High

Low

Yes

Yes
	Medium

Low

Medium

Medium

Maybe

Maybe

Maybe

Medium

Low

No

Yes
	Low

High

Large

Low

Yes

No

No

Low

High

Maybe

No
	Low

Low

Large

Medium

Yes

Yes

No

Low

High

Yes

No


6. Collect the Data
Pitfalls throughout the sampling hierarchy

1. Start with total population

2. Select sampling frame

· Sampling frame error = include unwanted units or exclude desired units   
· (e.g., registered voters to predict election includes nonvoters, phonebook to survey population 
excludes those who move often, unlisted numbers, those without a phone)
· FUN QUESTION: If statistics show that 13% of all people have unlisted numbers and you randomly select 100 people from the phone book, how many of those 100 do you expect to be unlisted?
3. Select sample

· Random sampling error = difference between sample & population due solely to observations chosen   
· (e.g., using evening students to test average age, FDR election)
· caused by bad luck
· also caused by sampling bias (tendency to favor selection of certain data)
· Non-sampling error = difference between sample & population due solely to manner of making observations
· (e.g., ask weight, take weight w/ clothes on, use uncalibrated scales)
· caused by interviewer’s effect
· also cause by respondents knowing the purpose of the study
· also caused by an induced bias (tendency to favor selection of certain data)
4. Gather responses

· Non-response error = some observations have no chance of occurring
· though most biases can be eliminated, some cannot...
· most serious limitation of surveys
· respondents not available when called on OR refuse to cooperate
· Don’t confuse response rate with sample size
· when low response, be suspicious of results
· when unreported, be very suspicious
· results typically represent extreme views
· What you don’t hear is as important as what you do hear

· CA$H = Guilt
Beware of volunteer samples

· 900 number survey

· 800 number survey

· Consumer Reports movie ratings

· TV Guide contest

· news/ESPN surveys (e.g., prisoners in Cuba)

· women’s talk show about remarrying same man
What is research?
Research is the process of collecting and analyzing information in order to increase our understanding of the phenomenon about which we are interested.

What is good research?

· Reliability 

· How well a test consistently measures its intent

· Can outcomes be replicated?

· “stability”

· Validity

· How well test measures what it is supposed to measure

· Content validity = does test measure the intended content

· “appropriateness”

Primary vs. Secondary research

Primary = researcher directly collects data

· Can be expensive / time-consuming

· You typically know what you’re getting and you’re in control

Secondary = researcher uses data already collected by others (literature review)

· Inexpensive / can be secured quickly

· Unknown accuracy / may not fit the problem

Should research be conducted?

· Time constraints

· Availability of data

· Nature of the decision

· Costs vs. benefits

Phases of research

1. Define the problem

2. Plan the research design

3. Plan the sample

4. Gather the data

5. Process & analyze the data

6. Formulate conclusions

Suppose the local college wants to know if they should start offering classes at midnight. 

Decision problem =

Research problem =

Target population =

Sampling frame =

Recommended sampling procedure =

Surveys in Research
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Survey Attributes

· Many ways to collect data

· Can measure very simple or very complex things

· Can be customized to fit the exact needs of the situation

· Sampling can be utilized

· Large quantities of data can be obtained quickly 

Survey Limitations

· Sometimes people won’t admit to certain things 

· Can be costly in terms of time, effort, and money

· Even when correctly done, results may be inconclusive

Why Surveys Fail

· Sampling error (PEOPLE) + Measurement error (CONTENT) = Total error
· Most people attempt to minimize sampling or measurement errors, but seldom work to minimize both

· If either error source is ignored, total error will be substantial

Total Survey Error

· Random Sampling Error

· Bias (systematic error)

· Respondent error

· Non-response

· Deliberate falsification

· Unconscious misrepresentation

· Administrative error

· Data processing error

· Sample selection error

· Interviewer error

· Interviewer cheating

Failure from Measurement Error

· Failure to assess survey’s reliability

· Is the data source trustworthy and dependable?

· Can we expect to get the same or similar results each time the survey is used in the given circumstances?

· Are respondents consistent in their responses?

· Treating customer perceptions as objective measures

· Customer satisfaction = product quality

· Customer satisfaction is a complex phenomenon

· A well-handled complaint results in higher customer satisfaction than does no complaint

· More reasons for complaint = more dissatisfaction

· Treating surveys as an event, not a process

· Power in surveys when satisfaction monitored over time

· Cannot separate out influencing factors in a one time survey

· Seasonality

· Environmental issues

· Corporate restructuring

· Expectations are raised when survey is conducted

· If you can’t fix it, don’t ask

· If you ask, be willing to fix it

· Using results incorrectly

· Don’t tie results to employee pay unless employees can directly influence customer satisfaction

· Don’t base employee pay on survey results that cannot be measured
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Questionnaire Design Tips

· Keep it simple

· It should appear not to take too long

· It should be eye-appealing / allow plenty of “white space”

· Start with easy questions / save sensitive issues and demographics for last

· Organize question by topic or scale type

· Order the survey topics in a sequence meaningful to respondents

· Limit the number of branches

· Include clear instructions

· Be sure it flows smoothly

· Pretest questionnaire and revise as necessary

Sensitive or Threatening Issues

· financial facts:  income, property, investments

· challenges to mental or technical skill or ability

· revelation of shortcomings, personal deficits

· socio-economic status indicators or symbols

· sexuality:  sexual preference, behavior, history

· alcohol or drug consumption or addiction

· undesirable habits:  smoking, overeating, etc.

· mental, emotional or psychological disturbances

· aging and cosmetic means to conceal age

· infirmity:  disability or adverse health conditions

· morbidity:  death of self or person’s loved one 

Points for More Useful Surveys

· Surveys raise customers’ expectations

· Time is one of customers’ most valuable assets

· Customers expect to have their feedback used

· Asking the question implies you can and will act on results

· How you ask the question will determine what you get

· Attitude question

· Measures agreement or satisfaction

· How customers think or feel about something in particular

· Knowledge questions

· Only one correct answer

· Does customer know the specifics about a product/service

· Behavior questions

· How often / how much / when

· Measures frequency of a behavior

· You have only one chance and maybe 30 minutes

· There is no second chance to get missing data

· Time is precious and surveys are not productive time for customers

· Open-ended questions take more time, so budget accordingly

· The more time you spend in survey development, the less time you will spend in data analysis and interpretation

· Open-ended questions are easier to write, but take longer to analyze

· Specific unbiased questions are hard to write, but easy to analyze

· “Do you plan to return to our hotel as a result of the check-out process?”  (What’s wrong with this question?)

· Whom you ask is as important as what you ask

· Sample should be representative and random

· Exit surveys don’t address why employees stay

· If you only study the 10% bad apples, your results will infer that all apples are bad

· 900 numbers to vote for Miss America

· Before the data are collected, you should know how you want to analyze and use the data

· Begin with the end in mind

· What will you do with the information

· Decide how reports will look to address critical issues

· Then, decide the data needed to get to the desired report

· Then, write questions that get the desired data

· Finally, arrange questions for minimal bias / maximum response

         MAKE EACH OPPORTUNITY COUNT
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“Have you ever thought of adding an indicator 

of how people 
feel about having their opinions 

asked every other day?
“

Writing Effective Survey Questions

· Focus

· Every question on a questionnaire should focus directly on a single specific issue or topic.

· Can help trigger memory or suggestions.

· Examples:

· WRONG: When do you usually go to work?

· RIGHT:    What time do you ordinarily leave home for work?

· WRONG: How would you improve the hotel?

· RIGHT:    How would you improve the check-in process at the hotel

· Clarity

· Demands that virtually everyone interprets the question in exactly the same way.

· Examples:

· WRONG: Ordinarily, do you take aspirin when you feel some discomfort or when you feel actual pain?

· RIGHT:    Do you usually take aspirin as soon as you feel some discomfort, or only when you feel actual pain?

· Core Vocabulary

· Use words in the core vocabulary of virtually all respondents.  

· Limit vocabulary to words the least sophisticated respondent will know.

· Examples:

· WRONG:  Are you cognizant of all the concepts to be elucidated?

· RIGHT:     Do you know about all the ideas that will be explained?

                   CLARITY FOR EFFECTIVENESS
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 Multi-Meaning Problem Words

· Dead Giveaway Words

· All

· Are we doing all we can for our customers?

· Always

· Do you always observe traffic signs?

· Ever

· Have you ever listened to a Chipmunk song?

· Slang Words/Idioms

· Go

· When did you last go to town?

· Heard

· Have you heard about the latest Clinton scandal?

· Less

· Compared to last year, are you more or less happy in your job?

· Biasing Words

· Bad

· better to ask “what can be improved?” than “what is bad?”

· Like

· Do you think leafy vegetables like spinach should be in your diet?

· Confusing Words

· About

· 48% is about half, while 52% is over half?

· And

· Is there a rivalry among companies who sell PCs and printers?

· Any

· Do you think any product is better than ours?

· You

· How many calls did you take last month?

Instrumentation Bias and Error

· Unstated criteria

· State criteria in the question if it’s at all unclear to respondents regarding how to respond.

· Examples:

· WRONG:  How important is it for us to offer a large variety of services?

· RIGHT:     How important is it to you that we offer a large variety of services?

· Inapplicable questions

· The questions must be applicable to all respondents based on their own situation.

· Examples:

· WRONG:  How long does it take you to get an e-mail response from us?

· RIGHT:     If you send e-mails to us, how long does it take for you to get a response from us?

· Examples in questions

· Don’t use actual response alternatives as examples or respondents will over select them.

· Examples:

· WRONG:  What groceries, such as apples and oranges, have you purchased in the last week?

· RIGHT:     What groceries have you purchased in the last week?

· Over-demanding recall

· Don’t assume respondents will recall their behavior or feelings over an extended period.

· Examples:

· WRONG:  How many times had you accessed the Internet in 1997?

· RIGHT:     For how many months in 1997 did you have Internet access?

· Over-generalizations

· Seek generalizations only if they represent policies, strategies, or habitual behavior patterns.

· Examples:

· WRONG:  When you go to your bank, what percentage of the time do you make a deposit?

· RIGHT:     Of the last 10 times you went to the bank, how many times did you make a deposit?

· Over-specificity

· Don’t ask for a precise answer unless respondents will be able to express it exactly.

· Examples:

· WRONG:  When you visit our web site, how many times do you read the advertisements?

· RIGHT:     When you visit our web site, how often do you read the advertisements? (choose one) (1) almost always, (2) sometimes, (3) rarely, or (4) never

Instrumentation Bias and Error (continued)

· Over-emphasis

· Avoid dramatic terms and lean toward understatement, rather than overstatement.

· Examples:

· WRONG:  Would you favor increasing taxes to cope with the current fiscal crisis?

· RIGHT:     Would you favor increasing taxes to cope with the current problem?

· Ambiguous words

· Every word or phrase must have a plain, common meaning for everyone in the sample.

· Examples:

· WRONG:  About what time do you ordinarily eat dinner?

· RIGHT:     About what time do you ordinarily dine in the evening?

· Double-barreled questions

· Split or modify compound questions, especially those asking an action and a reason for it..

· Examples:

· WRONG:  Do you regularly take vitamins to avoid getting  sick?

· RIGHT:     Do you regularly take vitamins? Why or why not?

Instrumentation Bias and Error

· Leading questions

· Avoid leading words such as “don’t you …” or in favor of “do you …” or “would you …”

· Examples:

· WRONG:  Don’t you see some danger in the new policy?

· RIGHT:     Do you see some danger in the new policy?

· Loaded questions

· Never use questions asking a preference or opinion and including a socially desirable reason.

· Examples:

· WRONG:  Do you advocate a lower speed limit to save human lives?

· RIGHT:     Does traffic safety require a lower speed limit?

[image: image5.wmf]CORE VOCABULARY FOR EFFECTIVENESS

Do I own any stock, Ma’am?  Why I’ve got 10000 head out there.

Sources of Response Bias

· Acquiescence

· Response based on perception of what would be desirable to the sponsor

· Assure respondents that candid, honest answers are most helpful

· Cooperation requires honesty, not flattery

· Yes- and nay-saying

· Response influenced by a global tendency toward positive or negative answers

· Avoid too many yes/no or positive/negative questions

· Ask if respondent prefers A or B

· Hostility

· Response arises from feelings of anger or resentment engendered by the response task

· Separate sections of questionnaire adequately

· Allow respondents to fully dissipate hostility on a given subject before continuing

· Mental set

· Perceptions based on previous items influence response to later ones

· Frame of reference is often developed

· If you ask about a specific purchasing experience, all questions about this relationship  may imply that specific transaction

· Extremity

· Clarity of extremes and ambiguity of mid-range options encourage extreme responses

· Respondents tend to choose extreme options

· Easier to think in black and white

· Can result from having too many choices/too large a scale

· People cannot distinguish a 75 from a 76 out of 100

· Order

· The routine and fatigue biases later response

· People’s feelings about one issue may contaminate future issues

· Order of responses for a given question biases in favor of what is seen first

How the order in which the alternatives are listed affects the distribution of replies
Compared to a year ago, the amount of time spent watching television by my household is: 
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Compared to a year ago, my household eats out at restaurants
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Most home repair or improvement projects completed in my home during the past years have been completed by:
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Survey Misuse
· Verification:  What did they say?

· Cannot always verify personal surveys; best you can do is spot-check answers

· Strict verification means  repeating the survey in the same way under the same conditions

· Even if repetition were possible, responses may change

· Census Bureau unemployment surveys in 1984 

· Some respondents lost weeks of unemployment between surveys / some gained weeks / some didn’t change

· What responses should we believe?

· Human attitudes and social environments change with time

· Without verification, a sound methodology and the reputation of surveyor will determine readers’ confidence

Survey Misuse in Election Polls

· Wording of questions or statements can drive results

· Two November 1997 Election Day polls asked how people would vote for proposal

· 1st Poll: The City of Houston shall not discriminate against or grant preferential treatment to any individual or group on the basis of race, sex, ethnicity or national origin in the operation of public employment and public contracting.  

· 2nd Poll:  Shall the Charter of the City of Houston be amended to end the use of preferential treatment (affirmative action) in the operation of the City of Houston employment and contracting?  

· Results of two polls:

	Wording
	For
	Against
	Not Sure
	Other

	Nondiscrimination
	68%
	16%
	15%
	1%

	Affirmative Action
	47%
	34%
	18%
	1%


· Same political action but different levels of support

· “Affirmative action” wording was actually used and was rejected by 55-45 vote


Election Polls Tell All

· Wording of questions can skew results, and , oh yes, people lie!

· Reagan vs. Mondale (Friday night swingers)

· Likely vs. Registered voters

· Giving extra weight to under-represented groups

· Who really stops at an exit poll?

· What happened in Florida (was it expected)?

How to Be a Pollster

· Write a question for a public opinion survey that is likely to produce results in favor of building a nuclear reactor in your hometown.

· Write a question for a public opinion survey that is likely to produce results showing most people are against building a nuclear reactor in your hometown.

· Write a fair question that attempts to accurately measure public opinion about whether or not to build a nuclear reactor in your hometown.

Survey Misuse Due to Self-Chosen People

· Most polls get data by people voluntarily submitting responses

· Results should not be projected onto population

· Self-selection hierarchy for respondents:

· must have necessary equipment (TV, internet, phone, cable)

· must have selected the channel & program

·  must have felt issue was important enough

· Results are only valid for population who meet these criteria

· Results of Presidential Debates are often scored by costly telephone votes (not representative of U.S.)

· Miss America voting

Creating the Most Valuable Customer Survey

· Performed immediately after customer’s experience

· Continuously monitor customer satisfaction

· Tailored to customer’s total experience

· Results should be bottom-line

· Tailored to new events in company

· Cost-effective, efficient and not tie up people

· Results available in real-time

· Gathers feedback from non-customers

· Allow you to examine how changes in A affect B

Statistics in Research


That’s the gist of what I want to say.

Now give me some statistics to base it on.
Learning from Misuse


· It is common to sneer at statistics with:  “you can make statistics say anything”

· Only through misuse is this true

· Most introductory statistics courses focus on how to use statistics rather than how to avoid misusing statistics

· Textbooks offer recipes without advising of the dangers in leaving an ingredient out

Common Mistakes New Users of Statistics Make

· Failure to use representative data

· Garbage in / garbage out

· Is the data representative of the process (time period, quantity)

· Free of measurement and sampling biases

· Using the wrong tool

· Using the right tool incorrectly

· Interpreting results is dependent upon valid analysis

· Missing business interpretations

· Are the results important beyond statistical significance?

· What is the benefit of the results?

Types of Statistical Misuse

· Lack of knowledge of the subject matter

· What you don’t know can hurt you

· Opinion polls do not always predict actual results

· How you feel on any given day may differ from how you will vote when it counts

· Poor quality of basic data

· You can’t make an omelet out of confetti

· How many hours do you commute to work each day?  

· Could be one-way or round trip

· Define homelessness

· If someone is forced to live with relatives temporarily, is he homeless?

· How can we deal with the problem when we cannot define it?

· Lack of thinking

· knowledge of statistics is not a substitute for thought

· Deliberate suppression of data

· sooner or later the truth will out

Beware of faulty studies

· All’s well if it ends well?

· Product A has twice as much pain reliever as Product B for the same price.

· Are they the same pain reliever?

· B may be more potent and more effective.

· Compare Anacin to Aleve

DELIBERATE SUPPRESSION OF DATA


It’s in the interpretation

· Candidate X has 40%; Candidate Y has 24%; Candidate Z has 36%

· What can you conclude from these results?

· Candidate X leads the pack

· A majority do not favor Candidate X

· Either interpretation is a misuse of statistics

· Both or all possible interpretations must be reported

Project Hangover

· Approach the problem scientifically

· Collect data

· Determine the root cause of the problem

· Remove the cause

· Design a data sheet

	Date
	Input
	Output

	Monday
	Gin & Tonic
	Drunk

	Tuesday
	Vodka & Tonic
	Drunk

	Wednesday
	Rum & Tonic
	Drunk


· Analysis

· No need for further data

· Common results each day = Drunk

· Common input each day = Tonic

· Conclusion
 = Eliminate the tonic!

· Lessons learned

· Don’t blindly follow results of statistical analysis

· If analysis contradicts years of experience, ask why?

Looking at data intelligently

· What is the source of the data?

· reports generated by different systems

· Does the data make sense?

· Does tonic make you drunk?

· Is the information complete?

· Do I have everything I need to draw a conclusion?

· Is the arithmetic faulty?

· budget crisis (50% decrease vs. 50% increase) 

Getting beneath the surface 

· Is this university’s admissions process unfair to women?


Schools
Females
Males

Total




Business



Nursing






                                                             


Total

30%
 
40%

35%

· Looks can be deceiving; look below the surface


Schools
Females
Males

Total



Business
50/100

100/200
50% for both


Nursing
40/200

20/100

20% for both


Total

30%
 
40%

· Imagine if they were required to treat genders equally at the university level


Schools
Females
Males

Total



Business
55/100

95/200

55% vs. 47%


Nursing
50/200

10/100

25% vs. 10%


Total

35%
 
35%

So much for affirmative action!

                   JUMPING TO CONCLUSIONS
46%





48%





10%





9%





2%





5%





26%





23%





12%





19%





Order


1st


Last





2nd


4th





3rd


3rd





4th


2nd





Last


1st





Response


Much 


greater





Somewhat


greater





About the


same





Somewhat


less





Much


less





43%





43%





26%





19%





5%





10%





17%





13%





11%





13%





Order


First


Last





Second


Fourth





Middle


Middle





Fourth


Second





Last


First





Response


Much more


often





Somewhat


more often





About as


often





Somewhat


less often





Much less


often





58%





52%





31%





33%





11%





15%





Order


First


Last





Middle


Middle





Last


First





Response


Hiring 


tradesmen





Tradesmen and


household members





Household


members





When butt-covering is raised to an art form.





Say-y-y, here’s a coincidence!  


This just happens to be the same time I spent on vacation.
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