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Understand . . .
• What business research is and how it differs from 
business decision support systems and business 
intelligence systems.

• Trends affecting business research and the 
emerging hierarchy of business decision makers.

• The distinction between good business research 
and research that falls short of professional quality.

• The nature of the research process.

Learning Objectives
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PulsePoint: Research Revelations

The percent of firms planning 
significant hiring who plan to hire 
highly-educated professionals.
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Why Study Business Research?

Business 
research provides 
information to 
guide business 
decisions
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Research Should Help 
Respond to Change

“Enterprises have long recognized the need
to better sense and respond to business change.
What’s different today is that ubiquitous access
to information and real-time communications
have fostered an ‘always on’ business culture
where decision making has become a ‘just-in-time
process.’”
Business Performance Management Forum
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•A process of determining, acquiring, 
analyzing, synthesizing, and disseminating 
relevant business data, information, and 
insights to decision makers in ways that 
mobilize the organization to take 
appropriate business actions that, 
in turn, maximize business performance

Business Research Defined
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Research Should Reduce Risk

The primary 
purpose of 

research is to 
reduce the 

level of risk of 
a marketing 

decision
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What’s Changing in Business  
that Influences Research

Critical 
Scrutiny of 
Business

Computing 
Power & 
Speed 

Computing 
Power & 
Speed

Battle for 
Analytical 

Talent 

Battle for 
Analytical 

Talent

FactorsFactors

Information 
Overload

Shifting 
Global 

Economics 

Shifting 
Global 

Economics

Government 
Intervention 

Government 
Intervention

Technological 
Connectivity 

Technological 
Connectivity

New 
Research 

Perspectives 

New 
Research 

Perspectives
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Computing Power and Speed

Real-time 
Access 

Real-time 
Access

FactorsFactors

Lower-cost 
Data 

Collection

Powerful 
Computation 

Powerful 
Computation

Better 
Visualization 

Tools 

Better 
Visualization 

Tools
Integration of 

Data 
Integration of 

Data
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Business Planning Drives Business 
Research

Organizational 
Mission

Business
Strategies

Business
Tactics

Business 
Goals
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Business Decisions and Research

Häagen-Dazs Tactics
– Super premium 
– Dozens of flavors
– Small packages
– Signature colors on 

packaging
– Available in franchise 

and grocery stores



1-12

Information Sources

Decision Support 
Systems

• Numerous elements of 
data organized for 
retrieval and use in 
business decision 
making

• Stored and retrieved via
– Intranets
– Extranets

Business Intelligence 
Systems

• Ongoing information 
collection

• Focused on events, 
trends in micro and 
macro-environments
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Sources of Business Intelligence

Business 
Intelligence

Government/
Regulatory

Economic

Competitive

Demographic

Technological Cultural/
Social
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Hierarchy of Business Decision Makers

Visionaries

Intuitive Decision Makers

Standardized 
Decision Makers

Visionaries
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Minute Main and Business Research
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Eastman Kodak has a world-class research 
department
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Research May Not Be Necessary

Can It Pass These Tests?
• Can information be applied to a critical 

decision?
• Will the information improve managerial 

decision making?
• Are sufficient resources available?
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Information Value Chain

Characteristics

Data collection/ 
transmission

Data 
interpretation

Models

Decision
support systems

Data 
management
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The Business Research Process
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Characteristics of Good Research

Clearly defined purposeClearly defined purpose

Detailed research processDetailed research process

Thoroughly planned designThoroughly planned design

High ethical standardsHigh ethical standards

Limitations addressedLimitations addressed

Adequate analysisAdequate analysis

Unambiguous presentationUnambiguous presentation

Conclusions justifiedConclusions justified

CredentialsCredentials
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Two Categories of Research

Applied Basic (Pure)
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Four Types of Studies

Reporting

Explanatory Predictive

Descriptive
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Key Terms

• Applied research
• Business intelligence 

system (BIS)
• Business research
• Control
• Decision support 

system
• Descriptive studies
• Explanatory Studies

• Management dilemma
• Predictive studies
• Pure research
• Reporting studies
• Return on Investment 

(ROI)
• Scientific method
• Strategy
• Tactics
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How the How the 
Research Research 

Industry WorksIndustry Works
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Who Conducts Business Research?
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Some Organizations Use 
Internal Research Sources
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Some Organizations Use 
External Research Sources
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Business Research Firms
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Proprietary Research

Decision Analyst, Inc. 
uses Internet-based 
concept testing
called Conceptor
to examine new 
product concepts
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Syndicated Services

Nielsen Media 
Research
provides audience 
data for television 
programs like 
Court TV
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Some Syndicated Data Providers

• AC Nielsen
• Scarborough
• Millward Brown
• Nielsen Media Research
• Roper ASW
• CSA TMO
• Yahoo!
• ORC International

• DoubleClick
• Nielsen/NetRatings
• Taylor Nelson Sofres 

Intersearch
• J.D. Power Associates
• MediaMark
• Simmon (SMRB)
• BRMB
• Information Resources Inc.
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Specialty Business Research Firms

Methodology

Process

Industry

Participant group

Geographic Region
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Communication Agencies

Direct 
Business

Public 
Relations

AdvertisingSales 
Promotion
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Consultants and 
Trade Associations
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Trade Associations

NHRANHRA

CASROCASRO

MRAMRA

ESOMARESOMAR

BRABRA

AMAAMA

WAOBRPWAOBRP

MPAMPA

NABNAB
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Many Firms Conduct Research
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Key Terms

• Custom Researcher
• Full-service researcher
• Specialty researcher

• Syndicated data provider
• Omnibus researcher
• Omnibus study



Chapter   1 Chapter   1 
AddendumAddendum

Research Research 
TimelineTimeline
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Information Revolution

1960

U.S. DOD
commissions
forerunner of 

Internet

1964
OCR 

shows
promise

1968
Word processing 
first demonstrated

1971
First CATI 

survey
conducted

1972
Optical laser 
disk revealed

1973
UPC bar-code

scanning
introduced

1975
Microsoft 

is born

1979
First 

VisiCalc 
ships

1964
IBM 

introduces 
model 360

1968
SPSS created

1971
Intel introduces first

microprocessor

1973
Basic ideas of 
Internet created

1976 
Apple I 
released

1980
Apple owns 

50% of
pc market
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Information Revolution

1980

1981
IBMPC

released

1987
First 

Internet
survey

1990s
OCR used for

data entry

1993
WWW experiences

3,400X growth 
in service traffic

1994
Greenfield Online

Introduces
online focus group

2001
Online survey

software widely
available

2002
Web-conferencing

Software
introduced

1987
IRI conducts
first scanner

tracking study

1991
WWW 

developed
1996

Internet 
World Exposition

held
2002

High-speed
chip technology

for servers

2007
74.9% in
US have
Internet 
access

2003
Wal-Mart commits

To use RFID

2008
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Ethics in Ethics in 
Business Business 
ResearchResearch
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Learning Objectives

Understand . . .
• What issues are covered in research 

ethics.
• The goal of “no harm” for all research 

activities and what constitutes no harm for 
participant, researcher, and research 
sponsor.



2-3

Learning Objectives

Understand . . .
• Differing ethical dilemmas and 

responsibilities of researchers, sponsors, 
and research assistants. 

• Role of ethical codes of conduct in 
professional associations.
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PulsePoint: Research Revelation

The percent of consumer PCs 
infected with spyware.
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Data Collectors Face Responsibilities

“In the new e-frontier, one set of protagonists—
merchants—would like to be cowboys, free to
roam the range, and continue to share, rent or
sell information they’ve collected about citizens
without any fences or conditions.”

Robert E. Litan, director, 
AEI-Brookings Joint Center
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Types of Ethical Violations

Violating
disclosure

agreements

Violating
disclosure

agreements

Breaking
confidentiality

Breaking
confidentiality

Misrepresenting
results

Misrepresenting
results

Deceiving
participants
Deceiving

participants

Padded
invoices
Padded
invoices

Avoiding
legal liability

Avoiding
legal liability
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Procter & Gamble

• Admits to competitive 
intelligence gathering 

• Contracted BI firm 
took documents from 
Unilever trash 
receptacles

• Out-of-court 
settlement rumored 
(and reported) at 
$10m
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Ethical Approaches

Ethical Ethical 
standardsstandards

Ethical 
RelativismDeontology
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Ethical Approaches

Ethical 
RelativismDeontology

How would you assess the P&G case using 
the two ethical approaches?
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Ethical 
Codes of Conduct

http://www.mra-net.org/
http://www.casro.org/
http://www.marketingpower.com/
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PulsePoint: Research Revelation

The percent of employees who say 
that during the past year they have 
observed illegal or unethical 
behaviors at their companies.
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Ethical Issues 
at all Stages of the Research Process
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Ethical Treatment of Participants

Explain study benefitsExplain study benefits

Explain participant 
rights and protections 

Explain participant 
rights and protections

Obtain informed
consent

Obtain informed
consent
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Components of Informed Consent

• Identify researchers
• Describe survey topic
• Describe target 

sample
• Identify sponsor
• Describe purpose of 

research
• Promise anonymity 

and confidentiality 

• Give “good-faith” 
estimate of required 
time commitment

• State participation is 
voluntary

• State item-non 
response is 
acceptable

• Ask for permission
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Characteristics of 
Informed Consent

Elements

Competence

Informed

Knowledge Voluntary
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Ethical Responsibilities

Special guidelines
apply to children!
• Informed consent 

means parental 
approval.
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Deception

Disguising 
non-research

activities

Camouflaging
true research 

objectives
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Debriefing

Explain any deceptionExplain any deception

Describe purposeDescribe purpose

Share resultsShare results

Provide follow-upProvide follow-up
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Participant Confidentiality

Minimize 
instruments 
requiring ID 

Minimize 
instruments 
requiring ID

Non-
disclosure of 
data subsets 

Non-
disclosure of 
data subsets

Restrict 
access to ID 

Restrict 
access to ID

Obtain signed
nondisclosure

Reveal only 
with written 

consent
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Right to refuseRight to refuse

Right to Privacy

Prior permission to 
interview 

Prior permission to 
interview

Limit time requiredLimit time required
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The U.S. Safe Harbor Agreement

SecuritySecurity Data IntegrityData Integrity

NoticeNotice AccessAccess

EnforcementEnforcement

ChoiceChoice

Onward 
Transfer 
Onward 
Transfer
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Sponsor NondisclosureSponsor Nondisclosure

Confidentiality

Purpose NondisclosurePurpose Nondisclosure

Findings NondisclosureFindings Nondisclosure
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What To Do If Coerced?

Educate
on

purpose

Emphasize
fact-finding

role

Explain 
problems

Terminate
relationship
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Effective Codes of Ethics

EnforceableEnforceable

Specify 
Behavior

RegulateRegulate

ProtectProtect
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Key Terms

• Code of ethics
• Confidentiality
• Debriefing
• Deception
• Ethics
• Informed consent

• Nondisclosure
– Findings
– Purpose
– Sponsor

• Right to privacy
• Right to quality
• Right to safety
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Thinking Like a Thinking Like a 
ResearcherResearcher
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Learning Objectives

Understand . . .
• The terminology used by professional 

researchers employing scientific thinking.
• What you need to formulate a solid 

research hypothesis.
• The need for sound reasoning to enhance 

research results.
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PulsePoint: Research Revelations

The percent of consumer and 
business technology variables in 
which technophobia plays an 
important role in an adults 
psychological reaction.
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Research and Intuition

“If we ignore supernatural inspiration,
intuition is based on two things: experience
and intelligence. The more experience I have
with you, the more likely I am to encounter
repetition of activities and situations that help
me learn about you. The smarter I am, the more
I can abstract from those experiences to find
connections and patterns among them.”

Jeffrey Bradshow, creator of the
software that searches databases
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Language of Research

Variables

ModelsModels

TheoryTheory

Terms used
in research

Terms used
in research

Constructs

Operational
definitions

Operational
definitions

Propositions/
Hypotheses

Propositions/
Hypotheses

Conceptual
schemes

Conceptual
schemesConceptsConcepts
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Language of Research

Clear conceptualization
of concepts

Shared understanding
of concepts

Success 
of 

Research
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Job Redesign Constructs and Concepts
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Operational Definitions

• Freshman
• Sophomore
• Junior
• Senior

• < 30 credit hours
• 30-50 credit hours
• 60-89 credit hours
• > 90 credit hours

How can we define the variable 

“class level of students”?
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A Variable Is the Property Being Studied

VariableVariable

EventEvent ActAct

CharacteristicCharacteristic TraitTrait

AttributeAttribute
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Types of Variables

DichotomousDichotomous
Male/Female

Employed/ Unemployed
Male/Female

Employed/ Unemployed

DiscreteDiscrete
Ethnic background
Educational level

Religious affiliation

Ethnic background
Educational level

Religious affiliation

ContinuousContinuous
Income

Temperature
Age

Income
Temperature

Age
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Independent and Dependent Variable 
Synonyms

Independent Variable 
(IV)

• Predictor
• Presumed cause
• Stimulus
• Predicted from…
• Antecedent
• Manipulated

Dependent Variable 
(DV)

• Criterion
• Presumed effect
• Response
• Predicted to….
• Consequence
• Measured outcome
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Relationships Among Variable Types
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Relationships Among Variable Types
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Relationships Among Variable Types
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Moderating Variables (MV)

• The introduction of a four-day week (IV) will lead 
to higher productivity (DV), especially among 
younger workers (MV)

• The switch to commission from a salary 
compensation system (IV) will lead to increased 
sales (DV) per worker, especially more 
experienced workers (MV).

• The loss of mining jobs (IV) leads to acceptance 
of higher-risk behaviors to earn a family- 
supporting income (DV) – particularly among 
those with a limited education (MV).
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Extraneous Variables (EV)

• With new customers (EV-control), a switch 
to commission from a salary compensation 
system (IV) will lead to increased sales 
productivity (DV) per worker, especially 
among younger workers (MV).

• Among residents with less than a high 
school education (EV-control), the loss of 
jobs (IV) leads to high-risk behaviors (DV), 
especially due to the proximity of the firing 
range (MV).
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Intervening Variables (IVV)

• The switch to a commission compensation 
system (IV) will lead to higher sales (DV) 
by increasing overall compensation (IVV).

• A promotion campaign (IV) will increase 
savings activity (DV), especially when free 
prizes are offered (MV), but chiefly among 
smaller savers (EV-control). The results 
come from enhancing the motivation to 
save (IVV).
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Propositions and Hypotheses

• Brand Manager Jones (case) has a 
higher-than-average achievement 
motivation (variable).

• Brand managers in Company Z (cases) 
have a higher-than-average achievement 
motivation (variable). 

Generalization
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Hypothesis Formats

Descriptive Hypothesis
• In Detroit, our potato 

chip market share 
stands at 13.7%.

• American cities are 
experiencing budget 
difficulties.

Research Question
• What is the market 

share for our potato 
chips in Detroit?

• Are American cities 
experiencing budget 
difficulties?
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Relational Hypotheses

Correlational
• Young women (under 35) 

purchase fewer units of 
our product than women 
who are older than 35.

• The number of suits sold 
varies directly with the 
level of the business 
cycle.

Causal
• An increase in family 

income leads to an 
increase in the 
percentage of income 
saved.

• Loyalty to a grocery store 
increases the probability 
of purchasing that store’s 
private brand products.
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The Role of Hypotheses

Guide the direction of the studyGuide the direction of the study

Identify relevant factsIdentify relevant facts

Suggest most appropriate research 
design 

Suggest most appropriate research 
design

Provide framework for organizing 
resulting conclusions 

Provide framework for organizing 
resulting conclusions
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Characteristics of Strong Hypotheses

A 
Strong 

Hypothesis 
Is

A 
Strong 

Hypothesis 
Is

AdequateAdequate

TestableTestable

Better 
than rivals

Better 
than rivals
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Theory within Research
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The Role of Reasoning
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A Model within Research
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The Scientific Method

Direct observationDirect observation

Clearly defined variablesClearly defined variables

Clearly defined methodsClearly defined methods

Empirically testableEmpirically testable

Elimination of alternativesElimination of alternatives

Statistical justificationStatistical justification

Self-correcting processSelf-correcting process
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Researchers

• Encounter problems
• State problems
• Propose hypotheses
• Deduce outcomes
• Formulate rival 

hypotheses
• Devise and conduct 

empirical tests
• Draw conclusions
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Curiosity Is the Ally of a Researcher

Synovate’s campaign 
associates important 
discoveries in research 
to a common trait of 
entrepreneurs: curiosity.

As one of the world’s 
largest research 
organizations, it claims 
curiosity is “what makes 
us tick.”
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Sound Reasoning

Exposition Argument

InductionDeduction

Types of Discourse
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Inner-city household 
interviewing is especially 

difficult and expensive 

Inner-city household 
interviewing is especially 

difficult and expensive

This survey involves 
substantial inner-city 

household interviewing 

This survey involves 
substantial inner-city 

household interviewing

© 2002 McGraw-Hill Companies, Inc., McGraw-Hill/Irwin

The interviewing in this 
survey will be especially 
difficult and expensive 

The interviewing in this 
survey will be especially 
difficult and expensive

Deductive Reasoning
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Inductive Reasoning

• Why didn’t sales increase during our 
promotional event?
– Regional retailers did not have sufficient stock 

to fill customer requests during the 
promotional period

– A strike by employees prevented stock from 
arriving in time for promotion to be effective

– A hurricane closed retail outlets in the region 
for 10 days during the promotion
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Why Didn’t Sales Increase?
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Tracy’s Performance
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Key Terms

• Argument
• Case
• Concept
• Conceptual scheme
• Construct
• Deduction
• Empiricism
• Exposition
• Hypothesis

–Correlational
–Descriptive
–Explanatory
–Relational 

• Hypothetical construct

• Induction
• Model
• Operational definition
• Proposition
• Sound reasoning
• Theory
• Variable

– Control
– Confounding (CFV)
– Dependent (DV)
– Extraneous (EV)
– Independent (IV)
– Intervening (IVV)
– Moderating (MV)
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The Business The Business 
Research Research 
Process: Process: 

An OverviewAn Overview
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Learning Objectives

Understand …
• That research is decision- and dilemma-
centered.

• That the clarified research question is the 
result of careful exploration and analysis 
and sets the direction for the research 

project.
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Learning Objectives

Understand . . .
• How value assessments and budgeting 

influence the process for proposing 
research, and ultimately, research design.

• What is included in research design, data 
collection, and data analysis.

• Research process problems to avoid.
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PulsePoint: Research Revelations

The percent of U.S. households 
paying at least one bill online.
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Curiosity Drives Research

“We keep moving forward, opening new
doors, and doing new things, because we’re
curious and curiosity keeps leading us down
new paths.”

Walt Disney
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Purpose of Research

Reduce the 
level of risk 

of a 
business 
decision.
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Evaluating the Value of Research

Option AnalysisOption Analysis

Decision TheoryDecision Theory

Prior or Interim EvaluationPrior or Interim Evaluation

Ex Post Facto EvaluationEx Post Facto Evaluation
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The Business Research Process



4-9

Stage 1: Clarifying the Research 
Question

Management-research question hierarchy process 
begins by identifying the management dilemma
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Stage 2: Proposing Research

Budget Types
• Rule-of-thumb
• Departmental
• Task
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The Research Proposal

Delivery

Legally- 
binding 
contract

Legally- 
binding
contract

ObligationsObligations

Written 
proposals 
establish

Written 
proposals 
establish

Methods

TimingTiming

BudgetsBudgets

ExtentExtentPurposePurpose
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Stage 3: Research Design
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Stage 3: Designing the Research

The 
Research 

Project

The 
Research 

Project

Research 
Design

Research 
Design

Sampling
Design

Sampling
Design

Pilot TestingPilot Testing
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Stage 4: Data Collection
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Collecting Sensitive Data 
Demands Safeguards

Scotts used a 
healthcare 
management 
company to collect 
sensitive wellness 
data during annual 
health assessments 
to preserve 
participant 
confidentiality.
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Data Characteristics

• Abstractness
• Verifiability
• Elusiveness
• Closeness
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Stage 5: Data Analysis and Interpretation
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Reducing data to manageable sizeReducing data to manageable size

© 2002 McGraw-Hill Companies, Inc., McGraw-Hill/Irwin

Steps in Data Analysis and Interpretation

Developing summariesDeveloping summaries

Looking for patternsLooking for patterns

Applying statistical techniquesApplying statistical techniques
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Stage 6: Reporting the Results
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Parts of the Research Report

Research 
Report

Research 
Report

Executive
Summary
Executive
Summary

Research
Overview
Research
Overview

Technical
Appendix
Technical
Appendix

Implementation
Strategies

Implementation
Strategies
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The Research Report Overview

Problem’s backgroundProblem’s background

Summary of exploratory findingsSummary of exploratory findings

Research design and proceduresResearch design and procedures

ConclusionsConclusions
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Research Process Problems to Avoid

•Ill-defined management 
problem

•Unresearchable questions

•Politically-motivated 
research
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Research Process Problems to Avoid

•Company Database 
Strip-Mining
•The Favored- 
Technique Syndrome
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Key Terms

• Census
• Data

–Primary data
–Secondary data

• Data analysis
• Decision rule
• exploration
• Investigative questions
• Management dilemma

• Management question
• Management-research 

question hierarchy
• Pilot test
• Research design
• Research process
• Research questions
• Sample
• Target population
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Clarifying the Clarifying the 
Research Research 

Question through Question through 
Secondary Data Secondary Data 
and Explorationand Exploration

McGraw-Hill/Irwin
Business Research Methods, 10e Copyright ©

 

2008 by The McGraw-Hill Companies, Inc. All Rights Reserved.
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Learning Objectives

Understand...
• The purpose and process of exploratory 

research.
• The two types and three levels of 

management decision-related secondary 
sources.

• The five types of external information and 
the factors for evaluating the value of a 
source and its content.
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Learning Objectives

Understand . . .
• The process of using exploratory research to 

understand the management dilemma and work 
through the stages of analysis necessary to 
formulate the research question (and, 
ultimately, investigative questions and 
measurement questions).

• What is involved in internal data mining and 
how internal data-mining techniques differ from 
literature searches.
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PulsePoint: Research Revelation

The average annual percentage 
stock price increase experienced 
by high-employee-morale 
companies compared to others in 
their industry.
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Clarifying the Research Question 
Reduces Information Overload

“Executives today are at risk of drowning in an ocean of 
technology-generated data. One possible response to 
data overload is to tune out completely, but that only 
takes the problem to the other extreme. A better 
response is to make the company’s business model as 
simple and as transparent as possible and to figure out 
exactly which measures are needed to illuminate the
model’s success.”

Robert J. Thomas, Executive Director,
Accenture’s Institute for High Performance Business
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Exploratory Phase Search Strategy

Search 
Strategy

Discovery/ Analysis
Secondary Sources

Individual 
Depth Interviews

Expert 
Interview

Group
Discussions
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Integration of Secondary Data 
into the Research Process  
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Objectives of Secondary Searches

• Expand understanding of management 
dilemma

• Gather background information
• Identify information that should be 

gathered
• Identify sources for and actual questions 

that might be used
• Identify sources for and actual sample 

frames that might be used
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Conducting a Literature Search

Define management dilemmaDefine management dilemma

Consult books for relevant termsConsult books for relevant terms

Use terms to searchUse terms to search

Locate/review secondary sourcesLocate/review secondary sources

Evaluate value of each source 
and content 

Evaluate value of each source 
and content
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• Whiteboard technology makes the discussion of 
symptoms relevant to the management- 
research question hierarchy easier
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Levels of Information

Primary 
Sources:
Memos
Letters

Interviews
Speeches

Laws
Internal records

Secondary 
Sources:

Encyclopedias
Textbooks
Handbooks
Magazines

Newspapers
Newscasts 

Tertiary 
Sources:
Indexes

Bibliographies
Internet 

search engines
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Integrating Secondary Data
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The 
U.S. Government 

is the 
world’s largest 
source of data
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Information Sources

Encyclopedias

DirectoriesDirectories

HandbooksHandbooks

TypesTypes

Indexes/
Bibliographies

DictionariesDictionaries
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Evaluating Information Sources

Authority

FormatFormat

AudienceAudience

Evaluation
Factors

Evaluation
Factors

Purpose

ScopeScope
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The Evolution of Data Mining

Evolutionary Step Investigative Question Enabling Technologies Characteristics

Data collection (1960s) “What was my average 
total revenue over the last 
five years?”

Computers, tapes, disks Retrospective, static data 
delivery

Data access (1980s) “What were unit sales in 
California last 
December?”

Relational databases 
(RDBMS), structured 
query language (SQL), 
ODBC

Retrospective, dynamic 
data delivery at record 
level

Data navigation (1990s) “What were unit sales in 
California last December? 
Drill down to 
Sacramento.”

Online analytic 
processing (OLAP), 
multidimensional 
databases, data 
warehouses

Retrospective, dynamic 
data delivery at multiple 
levels

Data mining (2000) “What’s likely to happen 
to Sacramento unit sales 
next month? Why?”

Advanced algorithms, 
multiprocessor 
computers, massive 
databases

Prospective, proactive 
information delivery
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Data Mining in Business
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Data-Mining Process
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The Business Research Process
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Stage 1: 
Clarifying the Research Question

Management-research question hierarchy process 
begins by identifying the management dilemma
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Management-Research Question Hierarchy
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SalePro’s Hierarchy
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Formulating the Research Question
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Types of Management Questions
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The Research Question

Determine 
necessary 
evidence 

Determine 
necessary 
evidence

Set 
scope of 

study 

Set 
scope of 

study

Examine 
variables
Examine 
variables

Break 
questions 

down 

Break 
questions 

down

Evaluate 
hypotheses 
Evaluate 

hypotheses

Fine-TuningFine-Tuning
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Performance ConsiderationsPerformance Considerations

© 2002 McGraw-Hill Companies, Inc., McGraw-Hill/Irwin

Investigative Questions

Attitudinal IssuesAttitudinal Issues

Behavioral IssuesBehavioral Issues
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• Harris Interactive 
answers “Why?” 
for its research 
clients
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Gantt Chart

MindWriter 
Project Plan
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Key Terms

• Bibliography
• Bibliographic Database
• Data Mart
• Data Mining
• Data Visualization
• Data Warehouse
• Dictionary
• Directory
• Encyclopedia
• Expert interview
• Exploratory research
• Handbook
• Index
• Individual depth interview

• Investigative questions
• Literature search
• Management question
• Measurement question

– Custom-designed
– Predesigned

• Primary sources
• Research questions
• Secondary sources
• Source evaluation

– Purpose
– Scope
– Authority
– Audience
– Format

• Tertiary sources



Appendices Appendices 
5a &  5b5a &  5b

Bibliographic Bibliographic 
Database Database 
Searches/ Searches/ 
Advanced Advanced 
SearchesSearches
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Searching Databases vs. the Web
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Advanced Searching Process
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Review of Advanced Search Options
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Research Design: Research Design: 
An OverviewAn Overview
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Learning Objectives

Understand . . .
• The basic stages of research design.
• The major descriptors of research design.
• The major types of research designs.
• The relationships that exist between 

variables in research design and the steps 
for evaluating those relationships.
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PulsePoint: Research Revelation

The millions of Americans actively 
text messaging, according to Yankee 
Group.
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Fit the Design to the Information

“Polls and focus groups do a good job on issues
where people have made up their minds,
but there are a number of gridlock issues laden
with complex trade-offs that people haven’t
thought out.”

Daniel Yankelovich, author and founder,
Yankelovich, Skelly and White
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What Is Research Design?

BlueprintBlueprint

PlanPlan

GuideGuide

FrameworkFramework
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What Tools Are Used in 
Designing Research?
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MindWriter 
Project Plan      
in Gantt chart 
format

What Tools Are Used in 
Designing Research?
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Design in the Research Process
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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Degree of Question Crystallization

Exploratory Study
• Loose structure
• Expand 

understanding
• Provide insight
• Develop hypotheses

Formal Study
• Precise procedures
• Begins with 

hypotheses
• Answers research 

questions
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Approaches for Exploratory 
Investigations

• Participant observation
• Film, photographs
• Projective techniques
• Psychological testing
• Case studies
• Ethnography
• Expert interviews
• Document analysis
• Proxemics and Kinesics
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Desired Outcomes 
of Exploratory Studies

Established range and scope of possible 
management decisions 

Established range and scope of possible 
management decisions

Established major dimensions of 
research task 

Established major dimensions of 
research task

Defined a set of subsidiary questions that 
can guide research design 

Defined a set of subsidiary questions that 
can guide research design
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Desired Outcomes of 
Exploratory Studies (cont.)

Developed hypotheses about possible 
causes of management dilemma 

Developed hypotheses about possible 
causes of management dilemma

Learned which hypotheses can be 
safely ignored 

Learned which hypotheses can be 
safely ignored

Concluded additional research is not 
needed or not feasible 

Concluded additional research is not 
needed or not feasible
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Commonly Used Exploratory Techniques

Secondary 
Data Analysis 
Secondary 

Data Analysis

Focus 
Groups 
Focus 
Groups

Experience 
Surveys 

Experience 
Surveys
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Face-to-face 
interaction—one of the 
best ways to learn from 
participants.
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Experience Surveys

• What is being done?
• What has been tried in the past with or 

without success?
• How have things changed?
• Who is involved in the decisions?
• What problem areas can be seen?
• Whom can we count on to assist or 

participate in the research?
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Focus Groups

• Group discussion
• 6-10 participants
• Moderator-led
• 90 minutes-2 hours
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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Data Collection Method

Monitoring Communication
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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The Time Dimension

Cross-sectional

Longitudinal
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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The Topical Scope

Statistical Study
• Breadth
• Population inferences
• Quantitative
• Generalizable 

findings

Case Study
• Depth
• Detail
• Qualitative
• Multiple sources of 

information
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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The Research Environment

Field conditions

Lab conditions

Simulations
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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Purpose of the Study

Reporting Descriptive

Casual - 
Explanatory

Causal - 
Predictive
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Descriptive Studies

When?When?

How much?How much? What?What?

Who?

Where?
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Descriptive Studies

Descriptions of 
population characteristics 

Descriptions of 
population characteristics 

Estimates of frequency of 
characteristics 

Estimates of frequency of 
characteristics

Discovery of associations 
among variables 

Discovery of associations 
among variables
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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Experimental Effects

Experiment
• Study involving the 

manipulation  or 
control of one or 
more variables to 
determine the effect 
on another variable

Ex Post Facto Study
• After-the-fact report 

on what happened to 
the measured 
variable
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Ex Post Facto Design

Fishing Club Member Non-Fishing-Club Member

Age High Absentee Low Absentee High Absentee Low Absentee

Under 30 years 36 6 30 48

30 to 45 4 4 35 117

45 and over 0 0 5 115
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Causation and Experimental Design

Random 
Assignment

Control/ 
Matching
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Mills Method of Agreement
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Mills Method of Difference
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Causal Studies

AsymmetricalAsymmetrical

ReciprocalReciprocal

SymmetricalSymmetrical
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Understanding Casual Relationships

Property

Response

Stimulus

Behavior

Disposition
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Asymmetrical Casual Relationships

Stimulus-Response

Disposition-Behavior

Property-
Behavior

Property-
Disposition
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Exhibit 6-6 Types of Asymmetrical Causal 
Relationships

Relationship Type Nature of Relationship Examples

Stimulus-response An event or change results in 
a response from some object.

• A change in work rules leads to a higher level of 
worker output.
• A change in government economic policy restricts 
corporate financial decisions.
• A price increase results in fewer unit sales.

Property-disposition An existing property causes a 
disposition.

• Age and attitudes about saving.
• Gender attitudes toward social issues.
• Social class and opinions about taxation.

Disposition-behavior A disposition causes a 
specific behavior.

• Opinions about a brand and its purchase.
• Job satisfaction and work output.
• Moral values and tax cheating.

Property-behavior An existing property causes a 
specific behavior.

• Stage of the family life cycle and purchases of 
furniture.
• Social class and family savings patterns.
• Age and sports participation.
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Covariation between 
A and B

Covariation between 
A and B

Evidence of Causality 

Time order of eventsTime order of events

No other possible 
causes of B

No other possible 
causes of B
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Descriptors of Research Design

Experimental 
Effects

Perceptual 
Awareness 
Perceptual 
Awareness

Research 
Environment 
Research 

Environment

DescriptorsDescriptors

Question 
Crystallization Data 

Collection 
Method 

Data 
Collection 
Method

Time 
Dimension 

Time 
Dimension

Topical Scope

Purpose of 
Study
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Participants’ Perceptional Awareness

No deviation perceived

Deviations perceived 
as unrelated

Deviations perceived as 
researcher-induced
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Descriptors of Research Design

Category Options
The degree to which the research question has 
been crystallized

• Exploratory study
• Formal study

The method of data collection • Monitoring
• Communication Study

The power of the researcher to produce effects in 
the variables under study

• Experimental
• Ex post facto

The purpose of the study • Reporting
• Descriptive
• Causal-Explanatory
• Causal-Predictive

The time dimension • Cross-sectional
• Longitudinal

The topical scope—breadth and depth—of the 
study

• Case
• Statistical study

The research environment • Field setting
• Laboratory research
• Simulation

The participants’ perceptional awareness of the 
research activity

• Actual routine
• Modified routine
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Key Terms

• Asymmetrical 
relationship

• Case study
• Causal study
• Causation
• Children’s panels
• Communication study
• Control
• Control group
• Correlation
• Cross-sectional study

• Descriptive study
• Ethnographic research
• Ex post facto design
• Experience
• Experiment
• Exploratory study
• Field conditions
• Focus group
• Formal study
• Individual depth interview
• Intranet
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Key Terms (cont.)

• Laboratory conditions
• Longitudinal study
• Matching
• Monitoring
• Primary data
• Qualitative techniques
• Random assignment

• Reciprocal relationship
• Research design
• Secondary data
• Simulation
• Statistical study
• Symmetrical relationship
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Qualitative Qualitative 
ResearchResearch
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Learning Objectives

Understand . . .
• How qualitative methodologies differ from 

quantitative methodologies.
• The controversy surrounding qualitative 

research.
• The types of decisions that use qualitative 

methodologies.
• The different qualitative research 

methodologies.
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PulsePoint: Research Revelation

The thousands of new blogs started 
each day according to Technorati.
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Emotion has Power

“We’re learning that emotion plays a key role in 
decisions that are very logical and shouldn’t have 
anything to do with emotion . . .If [researchers] are 
trying to make a connection . . . they have to 
understand how the brain works.”

Justine Meaux,
BrightHouse Neurostrategies
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Qualitative Research  
and the Research Process
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Focus Groups

Qualitative Research

EthnographyEthnography

ObservationObservation
Data 

Collection
Techniques

Data 
Collection

Techniques

IDIsIDIs

Case Studies

Action 
Research

Grounded 
Theory

Group
Interviews
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Why Use Qualitative Research?

“Most of what influences what we say and 
do occurs below the level of awareness. 
That’s why we need new techniques: 
to get at hidden knowledge –
to get at what people don’t know they know.”

Jerry Zaltman
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Qualitative Research

Trace 
Evidence 

Trace 
Evidence

ArtifactsArtifacts

Other
Techniques

Other
Techniques

Behavioral 
Observations 
Behavioral 

Observations

Textual 
Analysis

Debriefings
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Qualitative Research in Business

• Job Analysis
• Advertising Concept 

Development
• Productivity 

Enhancement
• New Product 

Development
• Benefits Management

• Retail Design
• Process 

Understanding 
• Union 

Representation
• Market 

Segmentation
• Sales Analysis
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Data Sources

PeoplePeople

OrganizationsOrganizations
TextsTexts

EnvironmentsEnvironments

Events and 
happenings 
Events and 
happenings

Artifacts/ media 
products 

Artifacts/ media 
products
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The Roots of Qualitative Research

Psychology

Anthropology

Communication

Sociology
Semiotics

Economics

Qualitative 
Research
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Distinction between 
Qualitative & Quantitative

Theory 
Testing

Theory 
Building
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Qualitative
• Understanding
• Interpretation

Focus of Research

Quantitative
• Description
• Explanation
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Researcher Involvement

Qualitative
• High 
• Participation-based

Quantitative
• Limited
• Controlled
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Research Design

Qualitative
• Longitudinal
• Multi-method

Quantitative
• Cross-sectional or 

longitudinal
• Single method
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Sample Design and Size

Qualitative
• Non-probability
• Purposive
• Small sample

Quantitative
• Probability
• Large sample
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Data Type and Preparation

Qualitative
• Verbal or pictorial
• Reduced to verbal 

codes

Quantitative
• Verbal descriptions
• Reduced to numeric 

codes
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Turnaround

Qualitative
• Shorter turnaround 

possible
• Insight development 

ongoing

Quantitative
• May be time-consuming
• Insight development 

follows data entry
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Data Analysis

Qualitative
• Nonquantitative; human
• Judgment mixed with fact
• Emphasis on themes

Quantitative
• Computerized analysis
• Facts distinguished
• Emphasis on counts
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Qualitative Research 
and the Research Process
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Pretasking Activities

Use product in homeUse product in home

Bring visual stimuliBring visual stimuli

Create collageCreate collage

Keep diariesKeep diaries

Construct a storyConstruct a story

Draw picturesDraw pictures
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Formulating the 
Qualitative Research Question
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Choosing a Qualitative Method

Types of 
participants 

Types of 
participants

Researcher 
characteristics 

Researcher 
characteristics

FactorsFactors
ScheduleSchedule

Budget

Topics

Project’s 
purpose
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NonProbability Sampling 

Purposive
Sampling

Snowball
Sampling

Convenience
Sampling
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Qualitative Sampling 

General sampling rule:

You should keep conducting 
interviews until no new insights are 
gained.
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The Interview Question Hierarchy
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Interviewer Responsibilities

• Recommends topics 
and questions

• Controls interview
• Plans location and 

facilities
• Proposes criteria for 

drawing sample
• Writes screener
• Recruits participants

• Develops pretasking 
activities

• Prepares research 
tools

• Supervises 
transcription

• Helps analyze data
• Draws insights
• Writes report
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Elements of a Recruitment Screener

• Heading
• Screening 

requirements
• Identity information
• Introduction
• Security questions
• Demographic 

questions

• Behavior questions
• Lifestyle questions
• Attitudinal and 

knowledge questions
• Articulation and 

creative questions
• Offer/ Termination
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Interview Formats

Unstructured

Semi-structured

Structured
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Requirements for 
Unstructured Interviews

Distinctions

Developed dialog

Interviewer skill

Probe for
answers

Interviewer 
creativity
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The Interview Mode

GroupIndividual
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IDI vs Group

Individual Interview Group Interview
Research Objective
• Explore life of individual in depth
• Create case histories through repeated interviews 
over time
• Test a survey

• Orient the researcher to a field of inquiry and the 
language of the field
• Explore a range of attitudes, opinions, and behaviors
• Observe a process of consensus and disagreement

Topic Concerns
• Detailed individual experiences, choices, biographies
• Sensitive issues that might provoke anxiety

• Issues of public interest or common concern
• Issues where little is known or of a hypothetical nature

Participants
• Time-pressed participants or those difficult to recruit 
(e.g., elite or high-status participants)
•Participants with sufficient language skills (e.g., those 
older than seven)
• Participants whose distinctions would inhibit 
participation

• Participants whose backgrounds are similar or not so 
dissimilar as to generate conflict or discomfort
• Participants who can articulate their ideas
• Participants who offer a range of positions on issues
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Types of Research Using IDIs

Cultural 
interviews 
Cultural 

interviews

Sequential 
interviewing 
Sequential 

interviewing
TypesTypes

Life historiesLife histories

Critical 
incident 

techniques

Oral histories

EthnographyEthnography
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METMET

Projective Techniques

Sensory sortsSensory sorts

Semantic 
Mapping 

Semantic 
Mapping Data 

Collection
Techniques

Data 
Collection

Techniques

Sentence 
Completion 
Sentence 

Completion

CartoonsCartoons

Thematic 
Apperception 

Thematic 
Apperception

LadderingLaddering AssociationAssociation

Component 
Sorts 

Component 
Sorts

Imagination
Exercises

Imagination
Exercises
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Projective Techniques

Anderson Analytics 
uses a cast of 
characters during 
interviewing.



7-36

Group Interviews

• Dyads
• Triads

• Mini-Groups
• Small Groups 

(Focus Group)
• Supergroups
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Determining the Number of Groups

ScopeScope

Number of distinct segmentsNumber of distinct segments

Desired number of ideasDesired number of ideas

Desired level of detailDesired level of detail

HomogeneityHomogeneity

Level of distinctionLevel of distinction
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Group Interview Modes

Telephone

Online

Videoconference

Face-to-Face
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Combining Qualitative Methodologies

Action ResearchCase Study
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Triangulation: 
Merging Qualitative and Quantitative

Conduct studies 
simultaneously

Perform series:
Qualitative, 

Quantitative, 
Qualitative

Ongoing qualitative
with multiple waves 

of quantitative

Quantitative 
precedes 
Qualitative
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Key Terms

• Action research
• Case study
• CAPI
• Content analysis
• Creativity session
• Ethnography
• Focus groups
• Group interview

• IDI
– Convergent interviewing
– Critical incident technique
– Cultural interviews
– Grounded theory
– Life histories
– Oral history
– Sequential interviewing

• Interview
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Key Terms (cont.)

• Interview guide
• Moderator
• Non-probability 

sampling
• Pretasking
• Probability sampling
• Qualitative research
• Quantitative research
• Recruitment screener
• Triangulation

• Projective techniques
– Cartoons
– Component sorts
– Imagination exercises
– Laddering
– Metaphor Elicitation Technique
– Semantic mapping

• Brand mapping

– Sensory sorts
– Sentence completion
– Thematic Apperception Test
– Word or picture association
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Observation Observation 
StudiesStudies
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Learning Objectives

Understand . . .
• When observation studies are most useful. 
• Distinctions between monitoring. 

nonbehavioral and behavioral activities
• Strengths of the observation approach in 

research design.
• Weaknesses of the observation approach 

in research design.
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Learning Objectives

Understand . . .
• Three perspectives from which the 

observer-participant relationship may be 
viewed. 

• Various designs of observation studies.
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PulsePoint: Research Revelation

The number, in millions, of adult 
Internet users  who will bank online 
by 2011.
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RFID Changes Monitoring

“We can certainly understand and appreciate
consumer concern about privacy. That’s why we
want our customers to know that RFID tags will
not contain nor collect any additional data about
our customers. In fact in the foreseeable future,
there won’t even be any RFID readers on our
stores’ main sales floors.”
Linda Dillman, EVP & Chief Information Officer,

Wal-Mart
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Observation and the Research Process
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Selecting the Data Collection Method
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Selecting an Observation 
Data Collection Approach
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Research Design

How?How?

Where?Where?

Task DetailsTask Details

What?
(event or 

time) 

What?
(event or 

time)

When?

Who?
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Observation Location
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Content of Observation

Factual Inferential
Introduction/identification of salesperson and 
customer.

Credibility of salesperson. Qualified status of 
customer.

Time and day of week. Convenience for the customer. Welcoming attitude of 
the customer

Product presented. Customer interest in product.

Selling points presented per product. Customer acceptance of selling points of product.

Number of customer objections raised per product. Customer concerns about features and benefits.

Salesperson’s rebuttal of objection. Effectiveness of salesperson’s rebuttal attempts.

Salesperson’s attempt to restore controls. Effectiveness of salesperson’s control attempt. 
Consequences for customer who prefers interaction.

Length of interview. Customer’s/salesperson’s degree of enthusiasm for 
the interview.

Environmental factors interfering with the interview. Level of distraction for the customer.

Customer purchase decision. General evaluation of sale presentation skill.
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Data Collection

WatchingWatching

ListeningListening

TouchingTouching

SmellingSmelling

ReadingReading
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Using Observation

Systematic planningSystematic planning

Properly controlledProperly controlled

Consistently dependableConsistently dependable

Accurate account of eventsAccurate account of events
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Observation Classification

Nonbehavioral
• Physical condition 

analysis
• Process or Activity 

analysis
• Record analysis

Behavioral
• Nonverbal
• Linguistic
• Extralinguistic
• Spatial
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Selecting an Observation Data Collection 
Approach . . .Nonbehavioral
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Nonbehavioral Observation

Record 
Analysis

Physical Condition 
Analysis

Physical Process 
Analysis
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Wal-Mart Implements Use of RFID 
Labels
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Selecting an Observation 
Data Collection Approach…Behavioral
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Behavioral Observation

• “We noticed people 
scraping the toppings off 
our pizza crusts. We 
thought at first there was 
something wrong, but they 
said, ‘We love it, we just 
don’t eat the crust 
anymore.”
– Tom Santor, Donatos 

Pizza
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Systematic Observation

Encoding 
observation 
information 

Encoding 
observation 
information

StructuredStructured

SystematicSystematic

Trained 
observers 
Trained 

observers

Standardized 
procedures

Recording 
schedules
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Flowchart for Checklist Design
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Mechanical/ Digital Behavioral 
Observation

Eye cameraEye camera

PupilometerPupilometer

DevicesDevices

Audio recorderAudio recorder

Video camera

Galvanometer

TachistoscopeTachistoscope
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SizeUSA

Body Measurement System
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Portable People Meters
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Observer-Participant Relationship

Direct or indirect 
observation

Presence is known 
or unknown

Observer involved or 
not involved in events
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Extralinguistic Observation

Vocal

Temporal

Interaction

Verbal Stylistic
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Desired Characteristics for Observers

Concentration

Detail-oriented

Unobtrusive

Experience level
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Errors Introduced by Observers

Observer DriftHalo Effect
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Evaluation of 
Behavioral Observation

Strengths
• Securing information that 

is otherwise unavailable
• Avoiding participant 

filtering/ forgetting
• Securing environmental 

context
• Optimizing naturalness
• Reducing obtrusiveness

Weaknesses
• Enduring long periods 
• Incurring higher 

expenses
• Having lower reliability of 

inferences
• Quantifying data
• Keeping large records
• Being limited on 

knowledge of cognitive 
processes
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Key Terms

• Concealment
• Event sampling
• Halo effect

• Observation
– Direct
– Extralinguistic
– Indirect
– Linguistic
– Nonverbal
– Participant
– Simple
– Spatial
– systematic
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Key Terms

• Observation checklist
• Observer drift
• Physical condition 

analysis
• Physical trace
• Process (activity) 

analysis

• Reactivity response
• Record analysis
• Spatial Relationships
• Time sampling
• Unobtrusive measures
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SurveysSurveys
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Learning Objectives

Understand . . .
• The process for selecting the appropriate and 

optimal communication approach. 
• Factors affect participation in communication 

studies.
• Sources of error in communication studies and 

how to minimize them.
• Major advantages and disadvantages of the three 

communication approaches.
• Why an organization might outsource a 

communication study.
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PulsePoint: Research Revelation

The percent of business executives 
that believe that job loss and off- 
shoring will have the most impact on 
shareholder value in their industries in 
the next five years.
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Dilemma for Surveys

“The ubiquity of cell phones and the rapid and 
continuing development of the Internet have 
completely altered the way we talk to each other, 
the way marketers talk to customers, the way 
customers shop and the way the media research 
their audiences.”

Alain Tessier , founder, 
Mediamark Research, Inc.
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Data Collection Approach
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Selecting a Communication 
Data Collection Approach
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Communication Approach

Strengths
• Versatility
• Efficiency
• Geographic coverage 

Weaknesses
• Error
• Inaccessible populations
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Sources of Error

Error
Sources

Measurement 
Questions

Interviewer

Participant
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Participant Motivation
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Response Terms

Noncontact rate

Refusal rate

Incidence rate
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Communication Approaches

Self-
Administered

Survey

Survey via 
Personal
Interview

Telephone
Survey
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Self-Administered Surveys

Disk-by-MailDisk-by-Mail

InterceptIntercept

ModesModes

Drop-offDrop-off

Mail

CASI

FaxFax
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Self-Administered Surveys

AnonymityAnonymity

Topic 
Coverage 

Topic 
Coverage

SystematicSystematic

Sample 
Accessibility 

Sample 
Accessibility

Costs

Time 
Constraints
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Designing Questionnaires Using the 
TDM

Easy to readEasy to read

Offer clear directionsOffer clear directions

Include personalizationInclude personalization

Notify in advanceNotify in advance

Encourage responseEncourage response
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Options for 
Web-based Surveys

Surveying 
Software

Fee-Based
Service
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Advantages of Surveying Software

• Questionnaire design in word processing 
environment

• Question and scale libraries
• Automated publishing to the Web
• Real-time viewing of incoming data
• Rapid transmission of results
• Flexible analysis and reporting 

mechanisms
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The Web as a Survey Research Venue

Advantages
• Cost savings
• Short turnaround
• Use of visual stimuli
• Access to participants 
• Perception of 

anonymity
• Access to data and 

experiences 
otherwise unavailable

Disadvantages
• Recruitment
• Coverage
• Difficulty developing 

probability samples
• Technical skill
• System compatibility 

issues
• Possible self- 

selection bias
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Advantages of Self-Administered Study

• Access inaccessible 
participants

• Incentives for higher 
response rates

• Lowest-cost
• Geographic coverage
• Minimal staff needed
• Perceived anonymity
• Reflection time
• Question complexity

• Rapid data collection 
• Visuals possible
• Multiple sampling 

possible
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Disadvantages of 
Self-Administered Study

• Low response rates 
in some modes

• No interviewer 
intervention

• Cannot be too long
• Cannot be too 

complex
• Requires accurate list

• Skewed responses 
by extremists

• Participant anxiety 
possible

• Directions necessary
• Need for low- 

distraction 
environment

• Security
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Improving Response Rates

• Advance notification
• Reminders
• Return directions and devices
• Monetary incentives
• Deadlines
• Promise of anonymity
• Appeal for participation
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Telephone Survey

Traditional

CATI systems

Computer-
administered
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Advantages of the Telephone Survey

• Lower costs than 
personal interview

• Wide geographic 
coverage

• Fewer interviewers
• Reduced interviewer 

bias
• Fast completion time
• Random Dialing
• CATI
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Disadvantages of the Telephone Survey

• Lower response rate 
• Early termination
• Higher costs if 

geographically 
dispersed sample

• Limited Interview 
length

• Inaccessible 
populations

• Limited complexity of 
scales

iPhone

Voice-over IP
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Survey via Personal Interview

InterceptCAPI
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Personal Interview Survey

Advantages
• Good cooperation rates
• Interviewer can probe 

and explain
• Visual aids possible
• Illiterate participants can 

be reached
• Interviewer can 

prescreen
• CAPI possible

Disadvantages
• High costs
• Need for highly trained 

interviewers
• Time consuming
• Labor-intensive
• Some unwilling to invite 

strangers into homes
• Interviewer bias possible
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Key Terms

• Communication 
approach

• Computer-administered 
telephone survey

• Computer-assisted 
personal interviewing 
(CAPI)

• Computer-assisted self 
interview (CASI)

• Disk-by-mail survey
• Computer-assisted 

telephone interviewing 
(CATI)

• Intercept interview
• Interviewer error
• Mail survey
• Noncontact rate
• Nonresponse error
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Key Terms (cont.)

• Panel
• Personal interview
• Random dialing
• Refusal rate
• Response error

• Self-administered survey
• Survey
• Telephone interview
• Web-based 

questionnaire
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Learning Objectives

Understand . . .
• Uses for experimentation. 
• Advantages and disadvantages of the 

experimental method.
• Seven steps of a well-planned experiment. 
• Internal and external validity with 

experimental research designs.
• Three types of experimental designs and 

the variations of each.
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PulsePoint: Research Revelation

The average dollar amount spent 
each year per employee on employee 
on training.
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Experiments Challenge Perceptions

“We need to keep an open mind and approach 
life as a series of experiments. We need to 
observe the experiments happening around us 
and create new ones. Instead of accepting the 
world as we think it is, we need to keep testing it 
to find out what it is and what works.”

Jerry Wind , Wharton School of Business, 
University of Pennsylvania



10-5

Causal Evidence

Agreement between 
IVs and DVs

Time order of occurrence

Extraneous variables 
did not influence DVs
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Causal Evidence
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Evaluation of Experiments

Advantages
• Ability to manipulate 

IV
• Use of control group
• Control of extraneous 

variables
• Replication possible
• Field experiments 

possible

Disadvantages
• Artificiality of labs
• Non-representative 

sample
• Expense
• Focus on present and 

immediate future
• Ethical limitations
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Experimentation in the Research Process
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Conducting an Experiment

Specify treatment levels
Control environment

Choose experimental design

Select and assign participants

Pilot-test, revise, and test
Collect  data

Analyze data

Specify treatment variables
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Experiment: Placement of Benefits Module
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Selecting and Assigning Participants

Random 
assignment Matching



10-12

Random Assignment
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Quota Matrix Example
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Measurement Options

Scaling 
techniques 

Scaling 
techniques

Physiological
measures

Physiological
measures

OptionsOptions

Paper-and- 
pencil tests 
Paper-and- 
pencil tests

Observation

Self- 
administered 
instruments
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Validity in Experimentation

ExternalInternal
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Threats to Internal Validity

Threats

Maturation History

Testing

Instrumentation

Selection

Statistical
regression

Experimental
mortality
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Additional Threats to Internal Validity

Diffusion of treatmentDiffusion of treatment

Compensatory equalizationCompensatory equalization

Compensatory rivalryCompensatory rivalry

Resentful disadvantagedResentful disadvantaged

Local historyLocal history
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Threats to External Validity

Reactivity of 
testing on X

Interaction of 
selection and X

Other 
reactive factors
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Experimental Research Designs

Pre-experiments

True experiments

Field experiments
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After-Only Case Study

X     O     

Pre-experiment
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One Group Pretest-Posttest Design

O1 X    O2

Pre-experiment
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Static Group Comparison

X    O1

O2

Pre-experiment
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Pretest-Posttest Control Group Design

R O1 X O2
R O3 O4

True experiment
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Posttest-Only Control Group Design

True experiment

R X O1
R O2
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Nonequivalent Control Group Design

O1 X O2
O3 O4

Field experiment
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Separate Sample Pretest-Posttest 
Design

R O1 (X)
R X O2

Field experiment
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Group Time Series Design

R        O1 O2 O3 X  O4 O5 O6
R O7 O8 O9 O10 O11 O12

Field experiment
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Job Enrichment Quasi-Experiment
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Experiment: Finding the Store Design
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Experiment: The Right Size of Flavor
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Key Terms

• Blind
• Control group
• Controlled test market
• Dependent variable
• Double-blind
• Environmental control

• Experiment
• Experimental treatment
• External validity
• Field experiment
• Hypothesis
• Independent variable
• Internal validity
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Key Terms

• Matching
• Operationalized 
• Quota matrix
• Random assignment
• Replication

• Test market
– Electronic test market
– Simulated test market
– Standard test market
– Virtual test market

• Treatment levels
• Web-enabled test market
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Test MarketsTest Markets
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Test Market Selection

IsolationIsolation

Control of 
distribution 
Control of 
distribution

CriteriaCriteria

RepresentativeRepresentative

Over-testing

Media 
coverage

Multiple 
locations 
Multiple 
locations
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Types of Test Markets

Standard Standard 

ControlledControlled

ElectronicElectronic

SimulatedSimulated

VirtualVirtual

Web-enabledWeb-enabled
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Test Market Cities
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MeasurementMeasurement
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Learning Objectives

Understand . . .
• The distinction between measuring objects, 

properties, and indicants of properties. 
• The similarities and differences between the 

four scale types used in measurement and 
when each is used.

• The four major sources of measurement 
error. 

• The criteria for evaluating good 
measurement.
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PulsePoint: Research Revelation

The percent of U.S. 
manufacturers experiencing 
unfair currency manipulation in 
the trade practices of other 
countries.
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Why Measurement Is Important

“If you can’t measure it, you can’t 
manage it.”

Bob Donath, 
Bob Donath and Co, Inc
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Measurement

Selecting 
measurable phenomena

Developing a set of 
mapping rules

Applying the mapping rule
to each phenomenon
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Characteristics of Measurement
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Levels of Measurement 

OrdinalOrdinal

intervalinterval

RatioRatio

NominalNominal ClassificationClassification
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Types of Scales 

OrdinalOrdinal

intervalinterval

RatioRatio

NominalNominal
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Nominal Scales

• Mutually exclusive and 
collectively exhaustive 
categories

• Exhibits the 
classification 
characteristic only
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Levels of Measurement 

OrdinalOrdinal

intervalinterval

RatioRatio

NominalNominal ClassificationClassification

OrderOrder
ClassificationClassification
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Ordinal Scales

• Characteristics of 
nominal scale plus an 
indication of order

• Implies statement of 
greater than and less 
than
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Levels of Measurement 

OrdinalOrdinal

intervalinterval

RatioRatio

NominalNominal ClassificationClassification

OrderOrder
ClassificationClassification

OrderOrder
ClassificationClassification DistanceDistance
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Interval Scales

• Characteristics of 
nominal and ordinal 
scales plus the 
concept of equality 
of interval. 

• Equal distance 
exists between 
numbers
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Levels of Measurement 

OrdinalOrdinal

intervalinterval

RatioRatio

NominalNominal ClassificationClassification

OrderOrder
ClassificationClassification

OrderOrder
ClassificationClassification DistanceDistance

Natural OriginNatural Origin

OrderOrder
ClassificationClassification DistanceDistance
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Ratio Scales

• Characteristics of 
previous scales plus 
an absolute zero 
point

• Examples
– Weight
– Height
– Number of children
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Moving from Investigative to 
Measurement Questions
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Sources of Error

Respondent

InstrumentMeasurer

Situation 



11-18

Evaluating Measurement Tools

CriteriaCriteria

Validity

Practicality ReliabilityReliability
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Validity Determinants

Content

ConstructCriterion
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Increasing Content Validity

ContentLiterature 
Search 

Literature 
Search

Expert 
Interviews 

Expert 
Interviews

Group 
Interviews 

Group 
Interviews

Question 
Database 
Question 
Database

Etc.Etc.
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Validity Determinants

Content

Construct
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Increasing Construct Validity

New measure of trustNew measure of trust

Known measure of trustKnown measure of trust

EmpathyEmpathy

CredibilityCredibility
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Validity Determinants

Content

ConstructCriterion
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Judging Criterion Validity

RelevanceRelevance

Freedom from biasFreedom from bias

ReliabilityReliability

AvailabilityAvailability

Criterion
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Understanding Validity and Reliability
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Reliability Estimates

Stability

Internal
Consistency Equivalence
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Reliability Estimates

Stability

Internal
Consistency Equivalence
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Reliability Estimates

Stability

Internal
Consistency Equivalence
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Reliability Estimates

Stability

Internal
Consistency Equivalence
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Practicality

Economy InterpretabilityConvenience
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Key Terms

• Internal validity
• Interval scale
• Mapping rules
• Measurement
• Nominal scale
• Objects
• Ordinal scale
• Practicality
• Properties

• Ratio scale
• Reliability

– Equivalence
– Internal consistency
– Stability

• Validity
– Construct
– Contents
– Criterion-related
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MeasurementMeasurement
ScalesScales
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Learning Objectives

Understand…
• The nature of attitudes and their relationship 

to behavior. 
• The critical decisions involved in selecting 

an appropriate measurement scale.
• The characteristics and use of rating, 

ranking, sorting, and other preference 
scales. 
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PulsePoint: Research Revelation

The percent that say they are 
‘generally positive’ or 
‘somewhat positive’ about the 
contributions that large 
corporations make to the 
public good.



12-4

Measurement Scales

“All survey questions must be actionable 
if you want results.”

Frank Schmidt, senior scientist
The Gallup Organization
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The Scaling Process
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Nature of Attitudes

Cognitive I think oatmeal is healthier
than corn flakes for breakfast.

Affective

Behavioral

I hate corn flakes.

I intend to eat more oatmeal
for breakfast.
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Improving Predictability

Reference 
groups 

Reference 
groups

Multiple 
measures 
Multiple 

measures

FactorsFactors

StrongStrong

Specific

Basis

DirectDirect
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Selecting a Measurement Scale

Research objectives Response types

Data properties Number of 
dimensions

Forced or unforced
choices

Balanced or 
unbalanced

Rater errorsNumber of 
scale points



12-9

Response Types

Rating scaleRating scale

Ranking scaleRanking scale

CategorizationCategorization

SortingSorting
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Number of Dimensions

Unidimensional

Multi-dimensional
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Balanced or Unbalanced

Very bad
Bad
Neither good nor bad
Good
Very good

Poor
Fair
Good
Very good
Excellent

How good an actress is Angelina Jolie?
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Forced or Unforced Choices

Very bad
Bad
Neither good nor bad
Good
Very good

Very bad
Bad
Neither good nor bad
Good
Very good
No opinion
Don’t know

How good an actress is Angelina Jolie?



12-13

Number of Scale Points

Very bad
Bad
Neither good nor bad
Good
Very good

Very bad
Somewhat bad
A little bad
Neither good nor bad
A little good
Somewhat good
Very good

How good an actress is Angelina Jolie?
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Rater Errors

Error of 
central tendency

Error of leniency

•Adjust strength of 
descriptive adjectives

•Space intermediate 
descriptive phrases
farther apart

•Provide smaller 
differences
in meaning between
steps near the 
ends of the scale

•Use more scale points



12-15

Rater Errors

Primacy Effect
Recency Effect

•Reverse order of 
alternatives periodically
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Dealing with Halo Effects

Halo Effects

• Rate one trait 
at a time

• Reveal one trait 
per page

• Reverse anchors 
periodically
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Simple Category Scale

I plan to purchase a MindWriter laptop in the 
12 months.

Yes
No
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Multiple-Choice, 
Single-Response Scale

What newspaper do you read most often for financial news?
East City Gazette
West City Tribune
Regional newspaper
National newspaper
Other (specify:_____________)
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Multiple-Choice, 
Multiple-Response Scale

What sources did you use when designing your new 
home? Please check all that apply.

Online planning services
Magazines
Independent contractor/builder
Designer
Architect
Other (specify:_____________)
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Likert Scale

The Internet is superior to traditional libraries for
comprehensive searches.

Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree



12-21

Semantic Differential
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Adapting SD Scales 

Convenience of Reaching the Store from Your Location
Nearby ___: ___: ___: ___: ___: ___: ___: Distant

Short time required to reach store ___: ___: ___: ___: ___: ___: ___: Long time required to reach store

Difficult drive ___: ___: ___: ___: ___: ___: ___: Easy Drive

Difficult to find parking place ___: ___: ___: ___: ___: ___: ___: Easy to find parking place

Convenient to other stores I shop ___: ___: ___: ___: ___: ___: ___: Inconvenient to other stores I shop

Products offered
Wide selection of different 

kinds of products ___: ___: ___: ___: ___: ___: ___:
Limited selection of different 
kinds of products

Fully stocked ___: ___: ___: ___: ___: ___: ___: Understocked

Undependable products ___: ___: ___: ___: ___: ___: ___: Dependable products

High quality ___: ___: ___: ___: ___: ___: ___: Low quality

Numerous brands ___: ___: ___: ___: ___: ___: ___: Few brands

Unknown brands ___: ___: ___: ___: ___: ___: ___: Well-known brands
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SD Scale for Analyzing Actor Candidates
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Graphic of SD Analysis
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Numerical Scale
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Multiple Rating List Scales
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Stapel Scales
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Constant-Sum Scales
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Graphic Rating Scales
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Ranking Scales

• Paired-comparison 
scale

• Forced ranking scale
• Comparative scale
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Paired-Comparison Scale
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Forced Ranking Scale
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Comparative Scale
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Sorting
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MindWriter Scaling

Likert Scale
The problem that prompted service/repair was resolved

Strongly 
Disagree Disagree

Neither Agree 
Nor Disagree Agree

Strongly 
Agree

1 2 3 4 5

Numerical Scale (MindWriter’s Favorite)
To what extent are you satisfied that the problem that prompted service/repair was resolved?

Very 
Dissatisfied

Very 
Satisfied

1 2 3 4 5

Hybrid Expectation Scale
Resolution of the problem that prompted service/repair.

Met Few 
Expectations

Met Some 
Expectations

Met Most 
Expectations

Met All 
Expectations

Exceeded 
Expectations

1 2 3 4 5
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Ideal Scalogram Pattern

Item

Participant 
Score

2 4 1 3

X X X X 4
__ X X X 3
__ __ X X 2
__ __ __ X 1
__ __ __ __ 0

* X = agree; __ = disagree.
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Key Terms

• Attitude
• Balanced rating scale
• Categorization
• Comparative scale
• Constant-sum scale
• Cumulative scale
• Error of central 

tendency
• Error of leniency

• Forced-choice rating 
scale

• Forced ranking scale
• Graphic rating scale
• Halo effect
• Item analysis
• Likert scale
• Multidimensional scale
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Key Terms

• Multiple-choice, 
multiple-response 
scale

• Multiple-choice, single- 
response scale

• Multiple rating list 
• Numerical scale
• Paired-comparison 

scale

• Q-sort
• Ranking scale
• Rating scale
• Scaling
• Scalogram analysis
• Semantic differential
• Simple category scale 
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Key Terms

• Sorting
• Stapel scale
• Summated rating scale

• Unbalanced rating scale
• Unforced-choice rating 

scale 
• Unidimensional scale
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QuestionnairesQuestionnaires
andand

InstrumentsInstruments
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Learning Objectives

Understand...
• The link forged between the management 

dilemma and the communication instrument 
by the management-research question 
hierarchy.

• The influence of the communication method 
on instrument design.

• The three general classes of information 
and what each contributes to the 
instrument.
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Learning Objectives

Understand . . .
• The influence of question content, question 

wording, response strategy, and preliminary 
analysis planning on question construction.

• Each of the numerous question design issues 
influencing instrument quality, reliability, and 
validity.

• The sources for measurement questions 
• The importance of pretesting questions and 

instruments.
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PulsePoint: Research Revelation

The percent of people using 
consumer e-commerce sites 
who accomplish what they set 
out to do.
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Measurement Scales

“Participants are becoming more and more 
aware of the value of their time. The key to 
maintaining a quality dialog with them is to 
make it really convenient for them to 
engage, whenever and wherever they want.”

Tom Anderson, managing partner
Anderson Analytics
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Overall Flowchart for Instrument Design
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Flowchart for Instrument Design 
Phase 1
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Strategic Concerns in Instrument Design

What type of scale is needed?

What communication approach will be used?

Should the questions be structured?

Should the questioning be disguised?
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Technology Affects 
Questionnaire Development

WebSurveyor used to write an instrument.

• Write questionnaires 
more quickly

• Create visually driven 
instruments

• Eliminate manual 
data entry

• Save time in data 
analysis
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Disguising Study Objectives

Situations 
where 

disguise is 
unnecessary

Situations 
where 

disguise is 
unnecessary

Willingly shared,
Conscious-level

information

Reluctantly shared,
Conscious-level

information

Knowable,
Limited-conscious- 
level information

Subconscious-level 
information
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Dummy Table for 
American Eating Habits

Age

Use of Convenience Foods

Always Use
Use 

Frequently
Use 

Sometimes Rarely Use Never Use

18-24

25-34

35-44

55-64

65+
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Flowchart for Instrument Design 
Phase 2
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Question Categories 
and Structure

Administrative 

Classification

Target
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Question Content

Should this question be asked?

Is the question of proper scope and coverage?

Can the participant adequately 
answer this question as asked?

Will the participant willingly 
answer this question as asked?
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Question Wording

CriteriaCriteria

Shared 
vocabulary Single 

meaning

Misleading
assumptions

Adequate 
alternatives

Personalized 

Biased
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Response Strategy

Factors Factors 

Objectives 
of the study

Participant’s 
level of 

information

Degree to which 
participants have 

thought through topic

Ease and clarity with 
which participant 
communicates

Participant’s 
motivation to

share
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Free-Response Strategy

What factors influenced your enrollment in Metro U?
____________________________________________
____________________________________________
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Dichotomous Response Strategy

Did you attend the “A Day at College” program at Metro U?

Yes
No
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Multiple Choice Response Strategy

Which one of the following factors was most influential
in your decision to attend Metro U?

Good academic standing
Specific program of study desired
Enjoyable campus life
Many friends from home
High quality of faculty
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Checklist Response Strategy

Which of the following factors influenced
your decision to enroll in Metro U? (Check all that apply.)

Tuition cost
Specific program of study desired
Parents’ preferences
Opinion of brother or sister
Many friends from home attend
High quality of faculty
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Rating Response Strategy

Strongly 
influential

Somewhat 
influential

Not at all
influential

Good academic reputation

Enjoyable campus life

Many friends 

High quality faculty

Semester calendar
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Ranking
Please rank-order your top three factors from the following list based on their 
influence in encouraging you to apply to Metro U. Use 1 to indicate the most 
encouraging factor, 2 the next most encouraging factor, etc.
_____ Opportunity to play collegiate sports
_____ Closeness to home
_____ Enjoyable campus life
_____ Good academic reputation
_____ High quality of faculty
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Summary of Scale Types

Type Restrictions Scale 
Items

Scale 
points

Data Type

Rating Scales
Simple 
Category 
Scale

Needs mutually exclusive choices One or 
more

2 Nominal

Multiple 
Choice Single- 
Response 
Scale

Needs mutually exclusive choices; may 
use exhaustive list or ‘other’

many 2 Nominal

Multiple 
Choice 
Multiple- 
Response 
Scale
(checklist)

Needs mutually exclusive choices; needs 
exhaustive list or ‘other’

many 2 Nominal

Likert Scale Needs definitive positive or negative 
statements with which to agree/disagree

One or 
more

5 Ordinal

Likert-type 
Scale

Needs definitive positive or negative 
statements with which to agree/disagree

One or 
more

7 or 9 Ordinal
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Summary of Scale Types
Type Restrictions Scale 

Items
Scale 
points

Data Type

Semantic 
Differential 
Scale

Needs words that are opposites to anchor 
the graphic space.

One or 
more

7 Ordinal

Numerical 
Scale

Needs concepts with standardized or 
defined meanings; needs numbers anchor 
the end-points or points along the scale; 
score is a measurement of graphical 
space from one anchor.

One or 
many

3-10 Ordinal or 
Interval

Multiple 
Rating List 
Scale

Needs words that are opposites to anchor 
the end-points on the verbal scale

Up to 
10

5-7 Ordinal

Fixed Sum 
Scale

Participant needs ability to calculate total 
to some fixed number, often 100.

Two or 
more

none Interval or 
Ratio

Stapel Scale Needs verbal labels that are operationally 
defined or standard.

One or 
more

10 Ordinal or 
Interval

Graphic 
Rating Scale

Needs visual images that can be 
interpreted as positive or negative 
anchors; score is a measurement of 
graphical space from one anchor.

One or 
more

none Ordinal 
(Interval, or 
Ratio)
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Summary of Scale Types

Type Restrictions Scale 
Items

Scale 
points

Data Type

Ranking Scales
Paired 
Comparison 
Scale

Number is controlled by participant’s 
stamina and interest.

Up to 
10

2 Ordinal

Forced 
Ranking 
Scale

Needs mutually exclusive choices. Up to 
10

many Ordinal or 
Interval

Comparative 
Scale

Can use verbal or graphical scale. Up to 
10

Ordinal
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Internet Survey Scale Options
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Internet Survey Scale Options
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Internet Survey Scale Options
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Sources of Questions

• Handbook of 
Marketing Scales

• The Gallup Poll 
Cumulative Index

• Measures of 
Personality and 
Social-Psychological 
Attitudes

• Measures of Political 
Attitudes

• Index to International 
Public Opinion

• Sourcebook of Harris 
National Surveys

• Marketing Scales 
Handbook

• American Social 
Attitudes Data 
Sourcebook
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Flowchart for Instrument Design 
Phase 3
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Guidelines for Question Sequencing

Interesting topics earlyInteresting topics early

Classification questions laterClassification questions later

Sensitive questions laterSensitive questions later

Simple items earlySimple items early

Transition between topicsTransition between topics

Reference changes limitedReference changes limited



13-32

Illustrating the Funnel Approach

• How do you think this country is getting along in 
its relations with other countries?

• How do you think we are doing in our relations 
with Iran?

• Do you think we ought to be dealing with Iran 
differently than we are now?

• (If yes) What should we be doing differently?
• Some people say we should get tougher with 

Iran and others think we are too tough as it is; 
how do you feel about it?
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Branching Question
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Components of Questionnaires
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MindWriter Survey
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Overcoming Instrument Problems

Build rapportBuild rapport

Redesign question processRedesign question process

Explore alternativesExplore alternatives

Use other methodsUse other methods

PretestPretest
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Key Terms

• Administrative question
• Branched question
• Buffer question
• Checklist
• Classification question
• Dichotomous question

• Disguised question
• Double-barreled question 
• Free-response question
• Interview schedule
• Leading question
• Multiple-choice question
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Key Terms

• Pretesting
• Primacy effect
• Ranking question
• Rating question
• Recency effort

• Screen question
• Structured response
• Target question

– Structured
– Unstructured

• Unstructured response
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Learning Objectives

Understand . . .
• The two premises on which sampling 

theory is based.
• The accuracy and precision for measuring 

sample validity.
• The five questions that must be answered 

to develop a sampling plan.
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Learning Objectives

Understand . . .
• The two categories of sampling techniques 

and the variety of sampling techniques 
within each category.

• The various sampling techniques and 
when each is used.
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PulsePoint: Research Revelation

The percent of U.S. restaurant 
workers who work under 100% 
smoke-free workplace policies.



14-5

What Is a Sufficiently Large Sample?

“In recent Gallup ‘Poll on polls,’ . . . When asked 
about the scientific sampling foundation on which 
polls are based . . . most said that a survey of 1,500 – 
2,000 respondents—a larger than average sample 
size for national polls—cannot represent the views of 
all Americans.”

Frank Newport, The Gallup Poll editor in chief,
The Gallup Organization
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The Nature of Sampling

• Sampling
• Population Element
• Population
• Census
• Sampling frame
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Why Sample?

Greater 
accuracy

Availability of 
elements 

Availability of 
elements

Greater 
speed 

Greater 
speed

Sampling 
provides

Sampling 
provides

Lower costLower cost
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When Is a Census Appropriate?

NecessaryFeasible
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What Is a Valid Sample?

Accurate Precise
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Sampling Design 
within the Research Process
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Types of Sampling Designs

Element 
Selection

Probability Nonprobability

Unrestricted Simple random Convenience

Restricted Complex random Purposive

Systematic Judgment

Cluster Quota

Stratified Snowball

Double
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Steps in Sampling Design

What is the target population?What is the target population?

What are the parameters of 
interest? 

What are the parameters of 
interest?

What is the sampling frame?What is the sampling frame?

What is the appropriate sampling 
method? 

What is the appropriate sampling 
method?

What size sample is needed?What size sample is needed?
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When to Use Larger Sample Sizes?

Desired 
precision 
Desired 

precision
Number of 
subgroups 
Number of 
subgroups

Confidence 
level 

Confidence 
level

Population 
variance

Small error 
range
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Simple Random

Advantages
• Easy to implement 

with random dialing

Disadvantages
• Requires list of 

population elements
• Time consuming
• Uses larger sample 

sizes
• Produces larger 

errors
• High cost
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Systematic

Advantages
• Simple to design
• Easier than simple 

random
• Easy to determine 

sampling distribution of 
mean or proportion

Disadvantages
• Periodicity within 

population may skew 
sample and results

• Trends in list may bias 
results

• Moderate cost
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Stratified

Advantages
• Control of sample size in 

strata
• Increased statistical 

efficiency
• Provides data to 

represent and analyze 
subgroups

• Enables use of different 
methods in strata

Disadvantages
• Increased error will result 

if subgroups are selected 
at different rates

• Especially expensive if 
strata on population must 
be created 

• High cost
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Cluster 

Advantages
• Provides an unbiased 

estimate of population 
parameters if properly 
done

• Economically more 
efficient than simple 
random

• Lowest cost per sample
• Easy to do without list

Disadvantages
• Often lower statistical 

efficiency due to 
subgroups being 
homogeneous rather 
than heterogeneous

• Moderate cost
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Stratified and Cluster Sampling

Stratified
• Population divided 

into few subgroups
• Homogeneity within 

subgroups
• Heterogeneity 

between subgroups
• Choice of elements 

from within each 
subgroup

Cluster
• Population divided 

into many subgroups
• Heterogeneity within 

subgroups
• Homogeneity 

between subgroups
• Random choice of 

subgroups 
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Area Sampling
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Double Sampling

Advantages
• May reduce costs if 

first stage results in 
enough data to 
stratify or cluster the 
population

Disadvantages
• Increased costs if 

discriminately used
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Nonprobability Samples

Cost

FeasibilityFeasibility

TimeTime

No need to 
generalize

Limited 
objectives 
Limited 

objectives
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Nonprobability 
Sampling Methods

ConvenienceConvenience

JudgmentJudgment

QuotaQuota

SnowballSnowball
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Key Terms

• Area sampling
• Census
• Cluster sampling
• Convenience 

sampling
• Disproportionate 

stratified sampling
• Double sampling
• Judgment sampling

• Multiphase sampling
• Nonprobability sampling
• Population
• Population element
• Population parameters
• Population proportion of 

incidence
• Probability sampling
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Key Terms

• Proportionate 
stratified sampling

• Quota sampling
• Sample statistics
• Sampling
• Sampling error
• Sampling frame
• Sequential sampling

• Simple random sample
• Skip interval
• Snowball sampling
• Stratified random 

sampling
• Systematic sampling
• Systematic variance



Appendix  14aAppendix  14a

Determining Determining 
Sample SizeSample Size
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Random Samples
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Increasing Precision
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Confidence Levels & the Normal Curve
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Standard Errors

Standard Error
(Z score)

% of Area Approximate 
Degree of 

Confidence
1.00 68.27 68%

1.65 90.10 90%

1.96 95.00 95%

3.00 99.73 99%
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Central Limit Theorem
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Estimates of Dining Visits

Confidence Z score % of Area Interval Range 
(visits per month)

68% 1.00 68.27 9.48-10.52

90% 1.65 90.10 9.14-10.86

95% 1.96 95.00 8.98-11.02

99% 3.00 99.73 8.44-11.56
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Calculating Sample Size for Questions 
involving Means

PrecisionPrecision

Confidence levelConfidence level

Size of interval estimateSize of interval estimate

Population DispersionPopulation Dispersion

Need for FPANeed for FPA
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Metro U Sample Size for Means

Steps Information
Desired confidence level 95% (z = 1.96)
Size of the interval estimate ±

 
.5 meals per month

Expected range in 
population

0 to 30 meals

Sample mean 10
Standard deviation 4.1
Need for finite population 
adjustment

No

Standard error of the mean .5/1.96 = .255
Sample size (4.1)2/ (.255)2 = 259



14-34

Proxies of the 
Population Dispersion

• Previous research on the 
topic

• Pilot test or pretest
• Rule-of-thumb calculation

– 1/6 of the range
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Metro U Sample Size for Proportions

Steps Information
Desired confidence level 95% (z = 1.96)

Size of the interval estimate ±
 

.10 (10%)

Expected range in population 0 to 100%

Sample proportion with given 
attribute

30%

Sample dispersion Pq = .30(1-.30) = .21

Finite population adjustment No

Standard error of the proportion .10/1.96 = .051

Sample size .21/ (.051)2 = 81
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Appendix 15a: Key Terms 

• Central limit theorem
• Confidence interval
• Confidence level
• Interval estimate
• Point estimate
• Proportion



Addendum: 
Keynote 
CloseUp
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Keynote Experiment
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Keynote Experiment (cont.)
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Data Data 
PreparationPreparation

andand
DescriptionDescription
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Learning Objectives

Understand . . .
• The importance of editing the collected raw 

data to detect errors and omissions.
• How coding is used to assign number and 

other symbols to answers and to categorize 
responses.

• The use of content analysis to interpret and 
summarize open questions.
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Learning Objectives

Understand . . .
• Problems with and solutions for “don’t know” 

responses and handling missing data.
• The options for data entry and manipulation.
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PulsePoint: Research Revelation

The percent of online consumers who 
put trust in online consumer 
recommendations.
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Research Adjusts for Imperfect Data

“In the future, we’ll stop moaning about the 
lack of perfect data and start using the good 
data with much more advanced analytics and 
data-matching techniques.”

Kate Lynch, research director
Leo Burnett’s Starcom Media Unit



15-6Data Preparation 
in the Research Process
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Monitoring Online Survey Data

Online surveys 
need special editing 
attention. CfMC 
provides software 
and support to 
research suppliers 
to prevent 
interruptions from 
damaging data .
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Editing

CriteriaCriteria

ConsistentConsistent

Uniformly 
entered

Uniformly 
entered

Arranged for
simplification
Arranged for
simplification

CompleteComplete

AccurateAccurate
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Field Editing

• Field editing review
• Entry gaps identified
• Callbacks made
• Validate results

Ad message: Speed without 
accuracy won’t help the manager 
choose the right direction.
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Central Editing

Be familiar with instructions 
given to interviewers and coders

Do not destroy the original entry

Make all editing entries identifiable and in 
standardized form

Initial all answers changed or supplied

Place initials and date of editing 
on each instrument completed
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Sample Codebook
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Precoding
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Coding Open-Ended Questions
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Coding Rules

Categories 
should be

Categories 
should be

Appropriate to the 
research problemExhaustive

Mutually exclusive Derived from one 
classification principle
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Content Analysis

QSR’s XSight 
software for 

content analysis.
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Content Analysis
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Types of Content Analysis

Syntactical

Propositional

Referential

Thematic
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Open-Question Coding

Locus of 
Responsibility Mentioned Not Mentioned
A. Company ________________________ ________________________

B. Customer ________________________ ________________________

C. Joint Company-Customer ________________________ ________________________

F. Other ________________________ ________________________

Locus of Responsibility Frequency (n = 100)
A. Management

1. Sales manager
2. Sales process
3. Other
4. No action area identified

B. Management
1. Training

C. Customer
1. Buying processes
2. Other
3. No action area identified

D. Environmental conditions
E. Technology
F. Other

10
20
7
3

15

12
8
5

20



15-19Handling “Don’t Know” 
Responses

Question: Do you have a productive relationship 
with your present salesperson?

Years of Purchasing Yes No Don’t Know

Less than 1 year 10% 40% 38%

1 – 3 years 30 30 32

4 years or more 60 30 30

Total
100% 

n = 650
100% 

n = 150
100% 

n = 200
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Data Entry

Database 
Programs

Database 
Programs

Optical 
Recognition

Optical 
Recognition

Digital/
Barcodes
Digital/

Barcodes

Voice
recognition

Voice
recognition

KeyboardingKeyboarding
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Missing Data

Listwise Deletion

Pairwise Deletion

Replacement
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Key Terms

• Bar code
• Codebook
• Coding
• Content analysis
• Data entry
• Data field
• Data file
• Data preparation
• Data record
• Database

• Don’t know response 
• Editing
• Missing data
• Optical character 

recognition
• Optical mark recognition
• Precoding
• Spreadsheet
• Voice recognition
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Describing Data Describing Data 
StatisticallyStatistically
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Frequencies

Unit Sales 
Increase (%) Frequency Percentage

Cumulative 
Percentage

5
6
7
8
9
Total

1
2
3
2
1
9

11.1
22.2
33.3
22.2
11.1
100.0

11.1
33.3
66.7
88.9
100

Unit Sales 
Increase (%) Frequency Percentage

Cumulative 
Percentage

Origin, foreign (1) 6
7
8

1
2
2

11.1
22.2
22.2

11.1
33.3
55.5

Origin, foreign (2) 5
6
7
9

Total

1
1
1
1
9

11.1
11.1
11.1
11.1
100.0

66.6
77.7
88.8
100.0

A

B
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Distributions
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Characteristics of Distributions
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Measures of Central Tendency

Mean ModeMedian
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Measures of Variability

Interquartile 
range 

Interquartile 
range

Quartile 
deviation 
Quartile 
deviation

Range 

Standard 
deviation 
Standard 
deviation

VarianceVariance
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Summarizing Distribution Shape
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V a r i a b l e  P o p u l a t i o n  S a m p l e  
 
M e a n  

 
µ  

 
X  

 
P r o p o r t i o n  

 
∏  

 
p  

 
V a r i a n c e  

 
σ 2  

 
s 2  

 
S t a n d a r d  d e v i a t i o n  

 
σ  

 
s  

 
S i z e  

 
N  

 
n  

 
S t a n d a r d  e r r o r  o f  t h e  m e a n  

 
σ x  

 
S x  

 
S t a n d a r d  e r r o r  o f  t h e  p r o p o r t i o n  

 
σ p  

 
S p  

 __

_

Symbols
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Key Terms

• Central tendency
• Descriptive statistics
• Deviation scores
• Frequency distribution
• Interquartile range 

(IQR)
• Kurtosis
• Median
• Mode

• Normal distribution
• Quartile deviation (Q)
• Skewness
• Standard deviation
• Standard normal 

distribution
• Standard score (Z score)
• Variability
• Variance
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Exploring, Exploring, 
Displaying, and Displaying, and 
Examining DataExamining Data
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Learning Objectives

Understand . . .
• That exploratory data analysis techniques 

provide insights and data diagnostics by 
emphasizing visual representations of the data.

• How cross-tabulation is used to examine 
relationships involving categorical variables, 
serves as a framework for later statistical testing, 
and makes an efficient tool for data visualization 
and later decision-making.
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PulsePoint: Research Revelation

The percent of college students who 
see nothing unethical about swapping 
or downloading digital copyrighted 
files (software, music, movies) without 
paying for them.
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Research Values the Unexpected

“It is precisely because the unexpected jolts us 
out of our preconceived notions, our 
assumptions, our certainties, that it is such a 
fertile source of innovation.”

Peter Drucker, author
Innovation and Entrepreneurship
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Researcher Skill Improves Data 
Discovery

DDW is a global player 
in research services. As 
this ad proclaims, you 
can “push data into a 
template and get the job 
done,” but you are 
unlikely to make 
discoveries using that 
process.
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Exploratory Data Analysis

ConfirmatoryExploratory
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Data Exploration, Examination, 
and Analysis in the Research Process
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Frequency of Ad Recall

Value Label                      Value        Frequency      Percent         Valid             Cumulative 
Percent         Percent
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Bar Chart
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Pie Chart
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Frequency Table
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Histogram 
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Stem-and-Leaf Display

455666788889
12466799
02235678
02268

24
018
3
1
06
3
36

3

6
8

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
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Pareto Diagram
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Boxplot Components
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Diagnostics with Boxplots
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Boxplot Comparison
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Mapping
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Geograph: Digital Camera Ownership
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SPSS Cross-Tabulation
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Percentages in Cross-Tabulation
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Guidelines for Using Percentages

Averaging percentagesAveraging percentages

Use of too large percentagesUse of too large percentages

Using too small a baseUsing too small a base

Percentage decreases can 
never exceed 100% 

Percentage decreases can 
never exceed 100%
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Cross-Tabulation 
with Control and Nested Variables
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Automatic Interaction Detection 
(AID)
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Exploratory Data Analysis 

This Booth Research 
Services ad suggests that 
the researcher’s role is to 
make sense of data 
displays.

Great data exploration and 
analysis delivers insight 
from data.
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Key Terms

• Automatic interaction 
detection (AID)

• Boxplot
• Cell
• Confirmatory data 

analysis
• Contingency table
• Control variable
• Cross-tabulation
• Exploratory data 

analysis (EDA)

• Five-number summary
• Frequency table
• Histogram
• Interquartile range (IQR)
• Marginals
• Nonresistant statistics
• Outliers
• Pareto diagram
• Resistant statistics
• Stem-and-leaf display



Working with 
Data Tables
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Original Data Table

Our grateful appreciation to eMarketer for the use of their table.
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Arranged by Spending
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Arranged by No. of Purchases
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Arranged by Avg. Transaction, Highest
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Arranged by Avg. Transaction, Lowest
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Hypothesis Hypothesis 
TestingTesting
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Learning Objectives

Understand . . . 
•

 
The nature and logic of hypothesis testing.

•
 

A statistically significant difference
•

 
The six-step hypothesis testing procedure.
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Learning Objectives

Understand . . .
•

 
The differences between parametric and 
nonparametric tests and when to use each.

•
 

The factors that influence the selection of an 
appropriate test of statistical significance.

•
 

How to interpret the various test statistics
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PulsePoint: Research Revelation

The percent of U.S. college students 
interviewed at 375 universities in 
2006 who misidentified the country of 
origin of products made in Finland 
(Nokia).
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Hypothesis Testing Finds Truth

“One finds the truth by making a 
hypothesis and comparing the truth to 
the hypothesis.”

David Douglass, physicist
University of Rochester
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Hypothesis Testing

Deductive
Reasoning

Inductive 
Reasoning
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Statistical Procedures

Descriptive 
Statistics

Inferential 
Statistics
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Hypothesis Testing 
and the Research Process
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When Data Present a Clear Picture

Researchers use 
hypothesis testing to 
hunt for truth. As 
Abacus states in this 
ad, when researchers 
‘sift through the chaos’

 and ‘find what matters’
 they experience the “ah 

ha!”
 

moment.
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Approaches to Hypothesis Testing

Classical statistics
•

 
Objective view of 
probability

•
 

Established 
hypothesis is rejected 
or fails to be rejected

•
 

Analysis based on 
sample data

Bayesian statistics
•

 
Extension of classical 
approach

•
 

Analysis based on 
sample data

•
 

Also considers 
established 
subjective probability 
estimates
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Statistical Significance
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Types of Hypotheses

•
 

Null
–

 
H0

 

: μ
 

=  50 mpg
–

 
H0

 

: μ
 

<
 

50 mpg
–

 
H0

 

: μ
 

>
 

50 mpg
•

 
Alternate
–

 
HA

 

: μ
 

= 50 mpg
–

 
HA

 

: μ
 

> 50 mpg
–

 
HA

 

: μ
 

< 50 mpg
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Two-Tailed Test of Significance
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One-Tailed Test of Significance
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Decision Rule

Take no corrective action if the 
analysis shows that one cannot 
reject the null hypothesis.
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Statistical Decisions
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Probability of Making a Type I Error
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Critical Values
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Exhibit 17-4 Probability of Making A Type 
I Error 
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Factors Affecting Probability of 
Committing a β

 
Error

True value of parameterTrue value of parameter

Alpha level selectedAlpha level selected

One or two-tailed test usedOne or two-tailed test used

Sample standard deviationSample standard deviation

Sample sizeSample size
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Probability of Making A Type II Error
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Statistical Testing Procedures

Obtain critical 
test value

 

Obtain critical 
test value

Interpret the 
test

 

Interpret the 
test

StagesStages
Choose 

statistical test
 

Choose 
statistical test

State null 
hypothesis

 

State null 
hypothesis

Select level of 
significance

 

Select level of 
significance

Compute 
difference 

value
 

Compute 
difference 

value
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Tests of Significance

NonparametricParametric
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Assumptions for Using Parametric Tests

Independent observationsIndependent observations

Normal distributionNormal distribution

Equal variancesEqual variances

Interval or ratio scalesInterval or ratio scales



17-25

Probability Plot
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Probability Plot
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Probability Plot
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Advantages of Nonparametric Tests

Easy to understand and useEasy to understand and use

Usable with nominal dataUsable with nominal data

Appropriate for ordinal dataAppropriate for ordinal data

Appropriate for non-normal 
population distributions

 

Appropriate for non-normal 
population distributions
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How to Select a Test

How many samples are involved?

If two or more samples are involved, 
are the individual cases independent or related?

Is the measurement scale 
nominal, ordinal, interval, or ratio?
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Recommended Statistical Techniques

Two-Sample Tests 
____________________________________________

k-Sample Tests 
____________________________________________

Measurement 
Scale One-Sample Case Related Samples

Independent 
Samples Related Samples

Independent 
Samples

Nominal • Binomial
• x2 one-sample test

• McNemar • Fisher exact test
•

 

x2 two-samples 
test

• Cochran Q • x2 for k samples

Ordinal •

 

Kolmogorov-Smirnov 
one-sample test
• Runs test

•

 

Sign test

•Wilcoxon 
matched-pairs 
test

•

 

Median test

•Mann-Whitney U
•Kolmogorov-

 
Smirnov
•Wald-Wolfowitz

•

 

Friedman two-

 
way ANOVA

•

 

Median 
extension
•Kruskal-Wallis 
one-way ANOVA

Interval and 
Ratio

•

 

t-test

• Z test

•

 

t-test for paired 
samples

•

 

t-test

• Z test

•

 

Repeated-

 
measures ANOVA

•

 

One-way 
ANOVA
• n-way ANOVA
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Questions Answered by 
One-Sample Tests

•
 

Is there a difference between observed 
frequencies and the frequencies we would 
expect?

•
 

Is there a difference between observed 
and expected proportions?

•
 

Is there a significant difference between 
some measures of central tendency and 
the population parameter?
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Parametric Tests

t-testZ-test



17-33

One-Sample t-Test Example

Null Ho: = 50 mpg
Statistical test t-test 
Significance level .05, n=100
Calculated value 1.786
Critical test value 1.66 

(from Appendix C, Exhibit C-2)
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One Sample Chi-Square Test Example

Living Arrangement
Intend to 

Join
Number 

Interviewed
Percent 

(no. interviewed/200)

Expected 
Frequencies 

(percent x 60)

Dorm/fraternity 16 90 45 27

Apartment/rooming 
house, nearby 13 40 20 12

Apartment/rooming 
house, distant 16 40 20 12

Live at home 15

 
_____

30

 
_____

15

 
_____

9

 
_____

Total 60 200 100 60
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One-Sample Chi-Square Example

Null Ho: 0 = E
Statistical test One-sample chi-square
Significance level .05
Calculated value 9.89
Critical test value 7.82 

(from Appendix C, Exhibit C-3)
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Two-Sample Parametric Tests



17-37

Two-Sample t-Test Example

A Group B Group

Average hourly 
sales

X1

 

= $1,500 X2 = $1,300

Standard 
deviation

s1

 

= 225 s2 = 251
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Two-Sample t-Test Example

Null Ho: A sales = B sales
Statistical test t-test
Significance level .05 (one-tailed)
Calculated value 1.97, d.f. = 20
Critical test value 1.725 

(from Appendix C, Exhibit C-2)
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Two-Sample Nonparametric Tests: Chi-Square

On-the-Job-Accident
Cell Designation 
Count 
Expected Values Yes No Row Total

Smoker
Heavy Smoker

1,1
12,
8.24

1,2
4
7.75

16

Moderate

2,1
9
7.73

2,2
6
7.27

15

Nonsmoker

3,1
13
18.03

3,2
22
16.97

35

Column Total 34 32 66
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Two-Sample Chi-Square Example

Null There is no difference in 
distribution channel for age 
categories.

Statistical test Chi-square
Significance level .05
Calculated value 6.86, d.f. = 2
Critical test value 5.99 

(from Appendix C, Exhibit C-3)
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SPSS Cross-Tab Procedure
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Two-Related-Samples Tests

NonparametricParametric
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Sales Data for Paired-Samples t-Test

Company
Sales 
Year 2

Sales 
Year 1 Difference D D2

GM
GE
Exxon
IBM
Ford
AT&T
Mobil
DuPont
Sears
Amoco

Total

126932
54574
86656
62710
96146
36112
50220
35099
53794
23966

123505
49662
78944
59512
92300
35173
48111
32427
49975
20779

3427
4912
7712
3192
3846
939

2109
2632
3819
3187

ΣD = 35781         .

11744329
24127744
59474944
10227204
14971716

881721
4447881
6927424

14584761
10156969

ΣD = 157364693          .
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Paired-Samples t-Test Example

Null Year 1 sales = Year 2 sales
Statistical test Paired sample t-test
Significance level .01
Calculated value 6.28, d.f. = 9
Critical test value 3.25 

(from Appendix C, Exhibit C-2)
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SPSS Output for Paired-Samples t-Test
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Related Samples Nonparametric Tests: 
McNemar Test

Before

After
Do Not Favor

After
Favor

Favor A B

Do Not Favor C D
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Related Samples Nonparametric Tests: 
McNemar Test

Before

After
Do Not Favor

After
Favor

Favor A=10 B=90

Do Not Favor C=60 D=40
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k-Independent-Samples Tests: ANOVA

•
 

Tests the null hypothesis that the means 
of three or more populations are equal

•
 

One-way: Uses a single-factor, fixed-
 effects model to compare the effects of a 

treatment or factor on a continuous 
dependent variable
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ANOVA Example

__________________________________________Model Summary_________________________________________

Source d.f. Sum of Squares Mean Square F Value p Value

Model (airline) 2 11644.033 5822.017 28.304 0.0001

Residual (error) 57 11724.550 205.694

Total 59 23368.583

_______________________Means Table________________________

Count Mean Std. Dev. Std. Error

Lufthansa 20 38.950 14.006 3.132

Malaysia Airlines 20 58.900 15.089 3.374

Cathay Pacific 20 72.900 13.902 3.108

All data are hypothetical
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ANOVA Example Continued

Null μA1 = μA2 =  μA3
Statistical test ANOVA and F ratio
Significance level .05
Calculated value 28.304, d.f. = 2, 57
Critical test value 3.16 

(from Appendix C, Exhibit C-9)
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Post Hoc: Scheffe’s S Multiple Comparison 
Procedure

Verses Diff
Crit. 
Diff. p Value

Lufthansa Malaysia 
Airlines

19,950 11.400 .0002

Cathay 
Pacific

33.950 11.400 .0001

Malaysia 
Airlines

Cathay 
Pacific

14.000 11.400 .0122
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Multiple Comparison Procedures

Test
Complex 

Comparisons
Pairwise 

Comparisons

Equal 
n’s 

Only
Unequal 

n’s

Equal 
Variances 
Assumed

Unequal 
Variances 

Not 
Assumed

Fisher LSD X X X

Bonferroni X X X

Tukey HSD X X X

Tukey-Kramer X X X

Games-Howell X X X

Tamhane T2 X X X

Scheffé

 

S X X X X

Brown-Forsythe X X X X

Newman-Keuls X X

Duncan X X

Dunnet’s T3 X

Dunnet’s C X
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ANOVA Plots

Lufthansa Business 
Class Lounge
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Two-Way ANOVA Example

__________________________________________Model Summary_________________________________________

Source d.f. Sum of Squares Mean Square F Value p Value

Airline 2 11644.033 5822.017 39.178 0.0001

Seat selection 1 3182.817 3182.817 21.418 0.0001

Airline by seat selection 2 517.033 258.517 1.740 0.1853

Residual 54 8024.700 148.606

All data are hypothetical

__________Means Table Effect: Airline by Seat Selection___________

Count Mean Std. Dev. Std. Error

Lufthansa economy 10 35.600 12.140 3.839

Lufthansa business 10 42.300 15.550 4.917

Malaysia Airlines 
economy

10 48.500 12.501 3.953

Malaysia Airlines 
business

10 69.300 9.166 2.898

Cathay Pacific 
economy

10 64.800 13.037 4.123

Cathay Pacific 
business

10 81.000 9.603 3.037
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k-Related-Samples Tests

More than two levels in 
grouping factor

Observations are matched

Data are interval or ratio
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Repeated-Measures ANOVA Example

___________________________________Means Table by  Airline _________________________________________________________________________

Count Mean Std. Dev. Std. Error

Rating 1, Lufthansa 20 38.950 14.006 3.132

Rating 1, Malaysia Airlines 20 58.900 15.089 3.374

Rating 1, Cathay Pacific 20 72.900 13.902 3.108

Rating 2, Lufthansa 20 32.400 8.268 1.849

Rating 2, Malaysia Airlines 20 72.250 10.572 2.364

Rating 2, Cathay Pacific 20 79.800 11.265 2.519

__________________________________________________________Model Summary_________________________________________________________

Source d.f. Sum of Squares Mean Square F Value p Value

Airline 2 3552735.50 17763.775 67.199 0.0001

Subject (group) 57 15067.650 264.345

Ratings 1 625.633 625.633 14.318 0.0004

Ratings by air....... 2 2061.717 1030.858 23.592 0.0001

Ratings by subj..... 57 2490.650 43.696

All data are hypothetical.

______________________________________Means Table Effect: Ratings_________________________________________________________________

Count Mean Std. Dev. Std. Error

Rating 1 60 56.917 19.902 2.569

Rating 2 60 61.483 23.208 2.996
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Key Terms

•
 

a priori contrasts
•

 
Alternative hypothesis

•
 

Analysis of variance 
(ANOVA

•
 

Bayesian statistics
•

 
Chi-square test

•
 

Classical statistics
•

 
Critical value

•
 

F ratio
•

 
Inferential statistics

•
 

K-independent-samples 
tests

•
 

K-related-samples tests
•

 
Level of significance

•
 

Mean square
•

 
Multiple comparison tests 
(range tests)

•
 

Nonparametric tests
•

 
Normal probability plot
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Key Terms

•
 

Null hypothesis
•

 
Observed significance 
level

•
 

One-sample tests
•

 
One-tailed test

•
 

p value
•

 
Parametric tests

•
 

Power of the test
•

 
Practical significance

•
 

Region of acceptance
•

 
Region of rejection

•
 

Statistical significance
•

 
t distribution

•
 

Trials
•

 
t-test

•
 

Two-independent-
 samples tests
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Key Terms

•
 

Two-related-samples 
tests

•
 

Two-tailed test
•

 
Type I error

•
 

Type II error
•

 
Z distribution

•
 

Z test
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Measures of Measures of 
AssociationAssociation
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Learning Objectives

Understand . . .
• How correlation analysis may be applied to 

study relationships between two or more 
variables

• The uses, requirements, and interpretation of 
the product moment correlation coefficient.

• How predictions are made with regression 
analysis using the method of least squares to 
minimize errors in drawing a line of best fit.
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Learning Objectives

Understand . . .
• How to test regression models for linearity 

and whether the equation is effective in 
fitting the data.

• Nonparametric measures of association 
and the alternatives they offer when key 
assumptions and requirements for 
parametric techniques cannot be met.
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PulsePoint: Research Revelation

The minimum average annual 
percentage profit increase created by 
a 5% customer loyalty increase.
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Connections and Disconnections

“To truly understand consumers’ motives 
and actions, you must determine 
relationships between what they think and 
feel and what they actually do.”

David Singleton, vp of insights
Zyman Marketing Group
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Measures of Association: Interval/Ratio

Pearson correlation coefficient For continuous linearly related 
variables

Correlation ratio (eta)
For nonlinear data or relating a main 
effect to a continuous dependent 
variable

Biserial
One continuous and one dichotomous 
variable with an underlying normal 
distribution

Partial correlation Three variables; relating two with the 
third’s effect taken out

Multiple correlation Three variables; relating one variable 
with two others

Bivariate linear regression Predicting one variable from another’s 
scores
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Measures of Association: Ordinal

Gamma
Based on concordant-discordant pairs; 
proportional reduction in error (PRE) 
interpretation

Kendall’s tau b P-Q based; adjustment for tied ranks

Kendall’s tau c P-Q based; adjustment for table 
dimensions

Somers’s d P-Q based; asymmetrical extension of 
gamma

Spearman’s rho Product moment correlation for ranked 
data
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Measures of Association: Nominal

Phi Chi-square based for 2*2 tables

Cramer’s V CS based; adjustment when one table 
dimension >2

Contingency coefficient C CS based; flexible data and distribution 
assumptions

Lambda PRE based interpretation

Goodman & Kruskal’s tau PRE based with table marginals 
emphasis

Uncertainty coefficient Useful for multidimensional tables

Kappa Agreement measure
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Researchers Search for Insights

Burke, one of the 
world’s leading 
research 
companies, claims 
researchers add the 
most value to a 
project when they 
look beyond the raw 
numbers to the 
shades of 
gray…what the data 
mean.
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Pearson’s Product Moment Correlation r

Is there a relationship between X and Y?

What is the magnitude of the relationship?

What is the direction of the relationship?
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Scatterplots of Relationships
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Scatterplots
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Diagram of Common Variance
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Interpretation of Correlations

X causes YX causes Y

Y causes XY causes X

X and Y are activated by 
one or more other variables 
X and Y are activated by 

one or more other variables

X and Y influence each 
other reciprocally 

X and Y influence each 
other reciprocally
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Artifact Correlations
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Interpretation of Coefficients

A coefficient is not remarkable simply 
because it is statistically significant! It 
must be practically meaningful.



18-17Comparison of Bivariate Linear Correlation 
and Regression
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Examples of Different Slopes
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Concept Application

X
Average Temperature 

(Celsius)

Y
Price per Case 

(FF)
12 2,000

16 3,000

20 4,000

24 5,000

Mean =18 Mean = 3,500
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Plot of Wine Price by Average Temperature
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Distribution of Y for Observation of X
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Wine Price Study Example
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Least Squares Line: Wine Price Study
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Plot of Standardized Residuals
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Prediction and Confidence Bands
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Testing Goodness of Fit

Y is completely unrelated to X 
and no systematic pattern is evident

There are constant values of
Y for every value of X

The data are related but 
represented by a nonlinear function
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Components of Variation
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F Ratio in Regression
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Coefficient of Determination: r2

Total proportion of variance in Y 
explained by X

Desired r2: 80% or more
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Chi-Square Based Measures
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Proportional Reduction of Error Measures
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Statistical Alternatives for Ordinal Measures
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Calculation of Concordant (P), Discordant (Q), Tied (Tx,Ty), and 
Total Paired Observations: KeyDesign Example
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KDL Data for Spearman’s Rho

_______ _____ Rank By_____ _____ _____

Applicant Panel x Psychologist y d d2

1
2
3
4
5
6
7
8
9
10

3.5
10.0
6.5
2.0
1.0
9.0
3.5
6.5
8.0
5.0

6.0
5.0
8.0
1.5
3.0
7.0
1.5
9.0
10.0
4.0

-2.5
5.0
-1.5
.05
-2
2.0
2.0
-2.5
-2
1.0

6.25
25.00
2.52
0.25
4.00
4.00
4.00
6.25
4.00

_1.00_
57.00 .
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Key Terms

• Artifact correlations
• Bivariate correlation 

analysis
• Bivariate normal 

distribution
• Chi-square-based 

measures
• Contingency 

coefficient C
• Cramer’s V

• Phi
• Coefficient of 

determination (r2)
• Concordant
• Correlation matrix
• Discordant
• Error term
• Goodness of fit
• lambda
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Key Terms (cont.)

• Linearity
• Method of least 

squares
• Ordinal measures
• Gamma
• Somers’s d
• Spearman’s rho
• tau b
• tau c

• Pearson correlation 
coefficient

• Prediction and confidence 
bands

• Proportional reduction in 
error (PRE)

• Regression analysis
• Regression coefficients



18-37

Key Terms (cont.)

• Intercept
• Slope
• Residual 

• Scatterplot
• Simple prediction
• tau
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Multivariate Multivariate 
Analysis: Analysis: 

An OverviewAn Overview
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Learning Objectives

Understand . . .
• How to classify and select multivariate 

techniques.
• That multiple regression predicts a metric 

dependent variable from a set of metric 
independent variables. 

• That discriminant analysis classifies 
people or objects into categorical groups 
using several metric predictors.
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Learning Objectives

Understand . . .
• How multivariate analysis of variance 

assesses the relationship between two or 
more metric dependent variables and 
independent classificatory variables.

• How structural equation modeling explains 
causality among constructs that cannot be 
directly measured.
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Learning Objectives

Understand . . .
• How conjoint analysis assists researchers 

to discover the most importance attributes 
and the levels of desirable features.

• How principal components analysis 
extracts uncorrelated factors from an initial 
set of variables and exploratory factor 
analysis reduces the number of variables 
to discover the underlying constructs.
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Learning Objectives

Understand . . .
• The use of cluster analysis techniques for 

grouping similar objects or people. 
• How perceptions of products or services 

are revealed numerically and 
geometrically by multidimensional scaling.
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PulsePoint: Research Revelation

The percent of line employees that 
have “trust and confidence” in their 
company’s senior management.
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Prying with Purpose

“Research is formalized curiosity. It is 
poking and prying with a purpose.”

Zora Neal Hurston
Anthropologist and author
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Classifying 
Multivariate Techniques

InterdependencyDependency
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Multivariate Techniques
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Multivariate Techniques
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Multivariate Techniques
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Right Questions. Trusted Insight.

When using sophisticated 
techniques you want to rely on 
the knowledge of the researcher. 

Harris Interactive promises you 
can trust their experienced 
research professionals to draw 
the right conclusions from the 
collected data.
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Dependency Techniques

Multiple RegressionMultiple Regression

Discriminant AnalysisDiscriminant Analysis

MANOVAMANOVA

Structural Equation Modeling (SEM)Structural Equation Modeling (SEM)

Conjoint Analysis Conjoint Analysis 
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Uses of Multiple Regression

Develop 
self-weighting

estimating 
equation to

predict values 
for a DV

Control 
for 

confounding 
Variables

Test 
and 

explain 
causal 
theories



19-15

Generalized Regression Equation



19-16

Multiple Regression Example
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Selection Methods

Forward

Backward

Stepwise
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Evaluating and Dealing with 
Multicollinearity

Choose one of the variables 
and delete the other

Create a new variable 
that is a composite of the others 

Collinearity 
Statistics

VIF

1.000

2.289
2.289

2.748
3.025
3.067
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Discriminant Analysis

Predicted Success

Actual Group
Number of 
Cases 0 1

Unsuccessful

Successful  

0

1

15

15

13 
86.70%

3
20.00%

2
13.30%

12
80.00%

Note: Percent of “grouped” cases correctly classified: 83.33%

Unstandardized Standardized

X1

X1

X1

Constant

.36084
2.61192
.53028

12.89685

.65927

.57958

.97505

A.

B.
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MANOVA
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MANOVA Output
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Bartlett’s Test
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MANOVA Homogeneity-of-Variance Tests
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Multivariate Tests of Significance
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Univariate 
Tests of Significance
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Structural Equation Modeling (SEM)

Model SpecificationModel Specification

EstimationEstimation

Evaluation of FitEvaluation of Fit

Respecification of the ModelRespecification of the Model

Interpretation and CommunicationInterpretation and Communication
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Structural Equation Modeling (SEM)
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Concept Cards for Conjoint Sunglasses Study



19-29

Conjoint Analysis

Brand Bolle Hobbies Oakley Ski 
Optiks

Style* A
B
C

A
B
C

A A

Flotation Yes
No

Yes Yes Yes

Price $100
$72
$60
$40

$100
$72
$60
$40

$100
$72
$60
$40

$100
$72
$60
$40

* A = multiple color choices for frames, lenses, and temples.
B = multiple color choices for frames, lenses, and straps (no hard temples.
C = limited colors for frames, lenses, and temples.
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Conjoint Results for Participant 8 Sunglasses Study
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Conjoint Results for Sunglasses Study
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Interdependency Techniques

Factor AnalysisFactor Analysis

Cluster AnalysisCluster Analysis

Multidimensional ScalingMultidimensional Scaling
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Factor Analysis



19-34

Factor Matrices 

A 
Unrotated Factors

B 
Rotated Factors

Variable I II h2 I II
A
B
C
D
E
F

Eigenvalue
Percent of variance
Cumulative percent

0.70
0.60
0.60
0.50
0.60
0.60
2.18
36.3
36.3

-.40
-.50
-.35
0.50
0.50
0.60
1.39
23.2
59.5

0.65
0.61
0.48
0.50
0.61
0.72

0.79
0.75
0.68
0.06
0.13
0.07

0.15
0.03
0.10
0.70
0.77
0.85
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Orthogonal Factor Rotations
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Correlation Coefficients, Metro U MBA Study

Variable Course V1 V2 V3 V10
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10

Financial Accounting 
Managerial Accounting
Finance
Marketing
Human Behavior
Organization Design
Production
Probability
Statistical Inference
Quantitative Analysis

1.00
0.56
0.17
-.14
-.19
-.21
-.44
0.30
-.05
-.01

0.56
1.00
-.22
0.05
-.26
-.00
-.11
0.06
0.06
0.06

.017
-.22
1.00
-.48
-.05
-.56
-.04
0.07
-.32
0.42

-.01
0.06
0.42
-.10
-.23
-.05
-.08
-.10
0.06
1.00
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Factor Matrix, Metro U MBA Study

Variable Course Factor 1 Factor 2 Factor 3 Communality
V1
V2
V3
V4
V5
V6
V7
V8
V9

V10
Eigenvalue
Percent of 
variance
Cumulative 
percent

Financial Accounting 
Managerial 
Accounting
Finance
Marketing
Human Behavior
Organization Design
Production
Probability
Statistical Inference
Quantitative Analysis

0.41
0.01
0.89
-.60
0.02
-.43
-.11
0.25
-.43
0.25
1.83

18.30
18.30

0.71
0.53
-.17
0.21
-.24
-.09
-.58
0.25
0.43
0.04
1.52

15.20
33.50

0.23
-.16
0.37
0.30
-.22
-.36
-.03
-.31
0.50
0.35
0.95
9.50
43.00

0.73
0.31
0.95
0.49
0.11
0.32
0.35
0.22
0.62
0.19
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Varimax Rotated Factor Matrix

Variable Course Factor 1 Factor 2 Factor 3
V1
V2
V3
V4
V5
V6
V7
V8
V9
V10

Financial Accounting 
Managerial Accounting
Finance
Marketing
Human Behavior
Organization Design
Production
Probability
Statistical Inference
Quantitative Analysis

0.84
0.53
-.01
-.11
-.13
-.08
-.54
0.41
0.07
-.02

0.16
-.10
0.90
-.24
-.14
-.56
-.11
-.02
0.02
0.42

-.06
0.14
-.37
0.65
-.27
-.02
-.22
-.24
0.79
0.09
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Cluster Analysis

Select sample to clusterSelect sample to cluster

Define variablesDefine variables

Compute similaritiesCompute similarities

Select mutually exclusive clustersSelect mutually exclusive clusters

Compare and validate clusterCompare and validate cluster
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Cluster Analysis
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Cluster Membership

________Number of Clusters ________

Film Country Genre Case 5 4 3 2

Cyrano de Bergerac
Il y a des Jours
Nikita
Les Noces de Papier
Leningrad Cowboys . . . 
Storia de Ragazzi . . .
Conte de Printemps
Tatie Danielle
Crimes and Misdem . . .
Driving Miss Daisy
La Voce della Luna
Che Hora E
Attache-Moi
White Hunter Black . . . 
Music Box
Dead Poets Society
La Fille aux All . . .
Alexandrie, Encore . . .
Dreams

France
France
France
Canada
Finland
Italy
France
France
USA
USA
Italy
Italy
Spain
USA
USA
USA
Finland
Egypt
Japan

DramaCom
DramaCom
DramaCom
DramaCom
Comedy
Comedy
Comedy
Comedy
DramaCom
DramaCom
DramaCom
DramaCom
DramaCom
PsyDrama
PsyDrama
PsyDrama
PsyDrama
DramaCom
DramaCom

1
4
5
6

19
13
2
3
7
9

12
14
15
10
8

11
18
16
17

1
1
1
1
2
2
2
2
3
3
3
3
3
4
4
4
4
5
5

1
1
1
1
2
2
2
2
3
3
3
3
3
4
4
4
4
3
3

1
1
1
1
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3

1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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Dendogram
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Similarities Matrix of 16 Restaurants
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Positioning of Selected Restaurants
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Key Terms

• Average linkage 
method

• Backward elimination
• Beta weights
• Centroid
• Cluster analysis
• Collinearity
• Communality

• Confirmatory factor 
analysis

• Conjoint analysis
• Dependency techniques
• Discriminant analysis
• Dummy variable
• Eigenvalue
• Factor analysis
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Key Terms (cont.)

• Factors
• Forward selection
• Holdout sample
• Interdependency 

techniques
• Loadings
• Metric measures
• Multicollinearity

• Multidimensional scaling 
(MDS)

• Multiple regression
• Multivariate analysis
• Multivaria analysis of 

variance (MANOVA)
• Nonmetric measures
• Path analysis
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Key Terms (cont.)

• Path diagram
• Principal components 

analysis
• Rotation
• Specification error
• Standardized 

coefficients

• Stepwise selection
• Stress index
• Structural equation 

modeling
• Utility score
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Presenting Presenting 
Insights and Insights and 

Findings: Findings: 
Written and Written and 

Oral ReportsOral Reports
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Learning Objectives

Understand . . . 
• That a quality presentation of research findings 

can have an inordinate effect on a reader’s or a 
listener’s perceptions of a study’s quality.

• The contents, types, lengths, and technical 
specifications of research reports.

• That the writer of a research report should be 
guided by questions of purpose, readership, 
circumstances/ limitations, and use.
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Learning Objectives

Understand . . .
• That while some statistical data may be 

incorporated into the text, most statistics should 
be placed in tables, charts, or graphs.

• That oral presentations of research findings 
should be developed with concern for 
organization, visual aids, and delivery in unique 
communication settings.
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PulsePoint: Research Revelation

The percent of business executives who 
think they are doing a good job of 
anticipating socio-political issues that will 
affect their company’s performance.
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Relevance. Not Quantity.

“Focus on relevance. It’s never about the 
volume of analyzed data or the complexity of an 
algorithm but about the actionability of derived 
insight.”

Michael Fassnacht, founder
Loyalty Matrix
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Sponsor Presentation 
and the Research Process
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The Written Research Report
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Guidelines for Short Reports

Tell reader why you are writingTell reader why you are writing

Remind reader of requestRemind reader of request

Write in an expository styleWrite in an expository style

Write report and hold for reviewWrite report and hold for review

Attach detailed materials in appendixAttach detailed materials in appendix
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The Long Research Report
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Report Modules

Prefatory InformationPrefatory Information

IntroductionIntroduction

MethodologyMethodology

FindingsFindings

Conclusions & RecommendationsConclusions & Recommendations

AppendicesAppendices

BibliographyBibliography
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Components: 
Short Report: Memo or Letter-Style

1. Introduction
Problem statement
Research objectives
Background

2. Conclusions
Summary and conclusions
Recommendations



20-12

Components: 
Short Report: Technical 

1. Prefatory Information (all)
2. Introduction (all, plus brief methodology 

and  limitations)
3. Findings
4. Conclusions
5. Appendices



20-13

Components: 
Long, Report: Management 

1. Prefatory 
Information (all)

2. Introduction (all, 
plus brief methods 
and limitations)

3. Conclusions and 
Recommendations

4. Findings
5. Appendices
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Components: 
Long Report: Technical 

1. Prefatory 
Information

2. Introduction
3. Methodology (full, 

detailed)
4. Findings
5. Conclusions
6. Appendices
7. Bibliography
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Sample Findings Page: Tabular



20-16

Sample Findings Page: Graphical
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Findings Page Templates



20-18

Prewriting Concerns

What is the report’s purpose?What is the report’s purpose?

Who will read the report?Who will read the report?

What are the circumstances?What are the circumstances?

How will the report be used?How will the report be used?
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The Outline

I. Major Topic Heading
A. Major subtopic heading

1. Subtopic
a. Minor subtopic

1) Further detail
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Types of Outlines

Topic
I. Demand

A. How measured
1. Voluntary error
2. Shipping error

a. Monthly 
variance

Sentence
I. Demand for refrigerators

A. Measured in terms f 
factory shipments as 
reported by the U.S. 
Department of 
Commerce
1. Error is 

introduced into 
year to year 
comparisons
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Grammar and Style Proofreader Results
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Adjusting Pace

Use ample white spaceUse ample white space

Use headingsUse headings

Use visual aidsUse visual aids

Use italics and underliningUse italics and underlining

Choose words carefullyChoose words carefully

Repeat and summarizeRepeat and summarize

Use service words strategicallyUse service words strategically
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Considerations for Writing

Readability

Comprehensibility

Tone
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Avoiding Overcrowded Text

Use shorter paragraphs

Indent or space parts of text

Use headings 

Use bullets
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Presentation of Statistics

Text

Tables Graphics

Semi-tabular
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Example of Text Presentation

Wal-Mart regained its top rank in the 
Forbes 500 due to its strong sales 
performance (11% increase, $351.1 
billion). Although Wal-Mart surpassed 
number-2 ranked Exxon Mobil in sales, 
Wal-Mart’s profitability ($11.2 billion) was 
far below that of the oil giant ($39.5 billion).
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Example: Semi-Tabular Presentation

Although Wal-Mart regained the top spot in the
Fortune 500, its performance shows signs of
weakness in profitability.
• Wal-Mart is the largest business in the Fortune 

500 with sales increasing more than 11% over 
last year’s performance.

• Oil giant and energy exploration leader Exxon 
Mobil is the most profitable company in the 
Fortune 500 due to record crude oil prices 
increasing its profits to $39.5 billion, compared 
to $11.2 billion for Wal-Mart.
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Example of 
Tabular Presentation

Company Rank
Revenue

($, millions)
Sales 

Growth Profits
Profit 

Growth

Wal-Mart 1 $351,139.0 11.2% $11,284.0 0.5%

Exxon Mobil 2 $347,254.0 02.2% $39,500.0 9.3%

General 
Electric

6 $168,307.0 07.1% $20,829.0 27.4%
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Sample 
Tabular 

Findings
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Graphics Presentation
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Sample Graphics within Report
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Sample Line Graph
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Sample Area Chart
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Sample Pie Charts
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Sample Bar Chart
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Pictograph
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Geographs
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3-D Graphs
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The Oral Report
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The Oral Report

Opening

Findings and 
conclusions

Recommendations 
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Presentation Type 

MemorizedExtemporaneous
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Speaker Characteristics

Vocal
• Do you speak softly?
• Do you speak too 

rapidly?
• Do you vary volume, 

tone, and rate of 
speaking?

• Do you fill pauses 
(e.g., you know, uhm, 
ah)?

Physical
• Do you rock back and 

forth?
• Do you fiddle with 

things?
• Do you stare into 

space?
• Do you misuse 

visuals?
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Audiovisuals

High Tech
• Computer- 

drawn visuals
• Computer 

animation
• Computer with 

embedded 
video and audio 
clips
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Audiovisuals

Low Tech
• Chalkboard/ 

Whiteboard
• Handouts
• Flip charts
• Overhead 

transparencies
• Slides
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Key Terms

• Area chart
• Bar chart
• Briefing
• Executive summary
• Extemporaneous 

presentation
• Geographic chart
• Letter of transmittal
• Line graph

• Management report
• Pace
• Pictograph
• Pie chart
• Readability index
• Sentence outline
• Technical report
• 3-D graphic
• Topic outline
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