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[bookmark: _GoBack]Business Research: 
- Systematic/organized effort to investigate a problem in the workplace, which needs a solution.
- Steps:
know where the problem exists in the organization 
identify problems that need to be resolved
gather information
analyze the data
take necessary corrective measures

Processes include: inquiry, investigation, examination and experimentation

Types of Business Research: 

1) Applied
Research done with the intention of applying the results of the findings to solve problems currently being experienced in the org

2) Basic:
Research done only to contribute to existing knowledge
AKA fundamental or pure research

- Both types use similar systematic steps to reach solutions

Why Managers Need to be Knowledgeable on Research:

Understand, predict and control events within the org
Knowledge of research and problem solving helps managers identify problems before they get out of control
Ability to work with outside researchers and consultants towards solutions
Understanding whether or not proposed solutions are right and how to implement them (know good from bad research)
Be aware of influencing factors of problems being faced
Combine experience with scientific knowledge to make better decisions

Managers - When Hiring Researchers or Consultants:
Expectations of both parties made explicit
Relevant values and philosophies are clearly stated
Full cooperation between researcher, manager and employees

Internal Consultants/Researchers

- Management Services Dept., Organizations and Methods Dept, R&D Dept.

Advantages:
Better chance of being readily accepted by the employees in the org.
Less time required to understand structure and philosophy of the org.
They are available to implement the solutions once research is complete – able to tweek “bugs” during implementation
Will generally cost considerably less

Disadvantages:
Inhibits fresh ideas and perspectives that might be needed to correct problems
Conflicts of interests from the researchers or higher authorities could negatively affect the research
Internal researchers may not be considered “experts” by the rest of the org. – their recommendations may not get the attention they deserve
Biases of the internal research team might make the findings less objective and consequently less scientific

External Consultants/Researchers:

Advantages:
Wealth of experience
Apply proper decisions to problems
Knowledge is more current due to periodic training
Knowledge obsolescence is a huge threat to consultants

Disadvantages:
Higher cost
Take extra time to familiarize themselves with the org.
Not easily accepted by employees
Additional fees for implementing and evaluating


Ethics and Business Research:

Both the person instituting the research and the performer must observe ethics
Also: participants, analysts
Avoid self-interests
Ethics are to be used in all steps of research:
Data collection
Analysis
Reporting
Confidential information is to be safeguarded properly
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The Hypothetico-Deductive Method:

7 Step Process:

1) Identify a broad problem area
2) Define the problem statement
Define purpose
State general objectives of research
3) Develop Hypothesis
examine variables and their contributions to the problem
must meet 2 requirements:
Testable: Ex: cannot test if g-d created earth
Falsifiable: must be possible to disprove the hypothesis – it will remain provisional until disproved
4) Determine Measures
?

5) Data Collection
data with respect to each variable in the hypothesis need to be obtained
basis for data analysis
6) Data Analysis
gathered data is statistically analyzed
Qualitative and quantitative data
7) Interpretation of Data
are the hypotheses supported by the analyzed data and results?
If not supported, the hypotheses may need to be refined

Review of Hypothetico-Deductive Method:

- Deductive reasoning: start with a general theory and then apply it to a specific case
- Hypothesis testing is deductive because we test if a general theory is capable of explaining a particular problem

- Inductive reasoning: a process where we observe specific phenomena and on this basis arrive at general conclusions
- It is not possible to prove a hypothesis through inductive reasoning
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Literature review
Step by step process that involves the identification of published and unpublished work from secondary data sources on the topic of interest, the evaluation of this work in relation to the problem and the documentation of this work.

A good literature review ensures that:
1) important variables that are likely to influence the problem are not left out
2) the most important variables are being considered and how they should be investigated
3) the problem statement can be made with precision and clarity
4) testability and replicability of the findings of the current research are enhanced
5) one does not waste effort on trying to rediscover something that is already known
6) the problem being investigated in perceived as relevant and significant (by the scientific community)


Conducting the Literature Review:

Data sources:
Use a combination of resources
Professional journals, reports, newspapers, books

Textbooks:
Can cover a broad range of topics (more than articles)
Generally less up to date than journals

Journals:
Review articles (may contain meta-analysis)  summarize previous research findings into 1
Research articles  reports of proven research. Provide description of methods used, purpose and results

Theses:
PhD theses often contain exhaustive literature in a specific area

Conference proceedings:
Useful in providing latest research that has not yet been published
Valuable because info is very up to date

Reports:
Specific info on market, industry, or company info

Newspapers:
Up to date info
Some info may be biased

Internet:
Unregulated, unmonitored
Difficult to determine reliability


Searching for literature:

Computerized databases
Save time
Components:
Title, abstract, introduction, table of contents

Defining the Problem Statement:
A clear and precise statement of the specific issue that a researcher wishes to investigate.
Must be relevant, feasible and interesting
Must be meaningful from a managerial perspective or academic perspective (or both)
According to managerial, research is relevant when:
Its about a currently existing problem
Its about an area that a manager believes needs improvement

According to academic perspective:
Nothing is known about the topic
Much is known, but information is scattered and not integrated
Much info available, but results are contradictory
Established relationships do not hold in certain situations

Feasible = you are able to answer the problem statement within the research project restrictions
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Theoretical Framework

The basis of the hypotheses that you will develop

1) introduce concepts or variables in your model
2) develop conceptual model that provides a descriptive representation of your theory
3) coming up with a theory that provides explanations for relationships between variables

Variables

A) Dependent (DV)
Variable of primary interest to researcher
Goal: to understand and describe the dependent variable

B) Independent (IV) 
Influences the dependent variable
A change in the independent variable causes positive or negative change in the dependent variable
Presumed causal factor (occurs before the dependent variable)  cause before effect
A logical explanation (theory) is needed to explain why the dependent variable is affected by the independent

Ex: New product success (IV)  stock market price (DV)

C) Moderating 
Has strong contingent effect on the IV-DV variable relationship
Modifies the relationship between IV and DV
Ex: Workforce diversity (IV)Organizational Effectiveness (DV)
Moderator Managerial expertise
Diff between IV and moderator: Page 75-76

D) Intervening (mediating)




Summary:
IV helps explain the DV variance, the mediating variable surfaces at a time as a function of the IV and moderator has a contingent effect on the relationship between 2 variables.


Components of Theoretical Framework:
Relevant variable should be clearly defined
A conceptual model defining variable relationships should be given
Clear explanation of why we expect these relationships to exist

Hypothesis Development

Hypothesis: 
tentative yet testable statement which predicts what you expect to find in your empirical data
logical relationships between variables expressed in testable statements

If-then statements:
Ex: if employees are more healthy, then they will take less sick leave

Directional:
Use terms such as: positive, negative, more than, less than
Ex: 
Women are more motivated than men
The greater the stress, the lower the job satisfaction

Non-directional:
Offer no indication of the direction of relationships
Ex:
There is a relationship between age and job satisfaction
There is a difference between Canadian and American work ethic values

Null (Ho):
A hypothesis set up to be rejected in order to support an alternate hypothesis (Ha)
Presumed true until proved otherwise (through hypothesis testing)

Alternate:
Opposite of null
Statement expressing a relationship between two variables or indicating differences between groups
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Types of Investigation:

When the cause-and-effect relationship is necessary, we determine whether a causal or correlational study is necessary
A) Causal study: when the researcher wants to precisely portray the cause of one or more problems
B) Correlational study: when the researcher is interested in precisely portraying the important variables associated with the problem.

Ex: Causal does smoking cause cancer?
Correlational  are smoking and cancer related?

Extent of Researcher Interference with the Study

Correlational Study: done in the natural environment of the org with minimal interference by the researcher with the normal flow of work.

Causal Study: the researcher tries to manipulate certain variables so as to study the effects of such manipulation on the dependent variable of interest

Study Setting: Contrived and Noncontrived

Noncontrived research is done in the natural environment where work proceeds normally

Contrived artificial setting

Field studies correlational studies done in orgs
Field experiment studies used to establish cause-and-effect relationships using the same natural environment (independent variable is manipulated)
Lab experiment contrived setting with researcher interference to an excessive degree

Units of Analysis

1) Individuals
information gathered from each individual is treated as a data source
Ex: how to raise motivational level in employees in general

2) Dyads
two-person groups
Ex: husband and wife, supervisor and subordinate

3) Groups
when the problem statement is related to the group
ex: group effectiveness

4) Organizations 

5) Cultures

Individuals and groups do not have similar characteristcs (structure, cohesiveness, IQ, stamina, culture)  the nature of info gathered as well as the level at which data are aggregated for analysis are integral to decisions made on the choice of the unit of analysis

Time Horizon

Cross-Sectional: 
a study in which data is gathered just once (can be over days, weeks, or months) in order to answer a research question
AKA one-shot

Longitudinal Studies:
Gather the data on the dependent variable at more than one point in time to answer the research question
Take more time and effort
Can determine cause-and-effect
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How Variables Are Measured

Measurement: 
the assignment of numbers or symbols to characteristics of objects according to pre-specified set of rules
you cannot measure objects, only their characteristics

Operationalization of Variables

Operationalizing
Reduction of abstract concepts to render them measureable in a tangible way.
Ex: thirst itself cannot be measured, but we can measure how much one drinks to quench their thirst
describes its observable characteristics in order to be able to measure the concept
Usually fall into subjective areas of feelings and attitudes
3 Steps:
define the construct that you want to measure
think about an instrument (one or more items or questions) that measures the concept we want to measure (rating scale)
assess the validity and reliability of the measurement

Operationalization: dimensions and elements
Ex: “Aggression” has 2 dimensions verbal and physical
Valid measurement of aggression would have to measure both
One-dimensional vs. multidimensional 

Ex: “achievement motivation”
Broken down into 5 dimensions: drive themselves hard at work, difficult to relax, prefer to work alone, engage in challenging jobs, seek feedback
These 5 dimensions have reduced the level of abstraction but have not operationalized the concept into measureable elements.
Each of the 5 dimensions is to be broken down into elements
Ex: 1st dimension a)be at work all the time, b) reluctant to take time off, c) persevere in the face of setbacks (these elements can be measured)

What operationalization is not:
Does not describe the correlates of a concept
Ex: success in performance cannot be a dimension of achievement, even though they might be correlated
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Measurement: Scaling, Reliability, Validity

Scales
Nominal Scale
Allows the researcher to assign subjects to certain categories or groups
Ex: with gender as a variable, respondents can be grouped into males and females.
These 2 categories are collectively exhaustive – there is no third category
Categories that cant be ranked

Ordinal Scale
Categorizes variables in such as way that they are ranked (best to worst, firs to last…)
Does not provide magnitude of differences between the ranks

Interval Scale
Allows us to perform arithmetical operations on the data collected
Lets us measure the distance between any 2 points on the scale

Ratio Scale
It has an absolute zero point which is a meaningful measurement point
Can be counted
Ex: # of years…
*Properties of the 4 scales  page 146

Summary:
Nominal – highlights the differences by classifying objects or persons into groups and provides least amount of info on the variable
Ordinal – provides additional info by rank-ordering the categories
Interval – not only ranks but also gives info on magnitude of differences in the variables
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Ratio – indicates magnitude of differences and their proportions

Rating Scales:

Dichotomous: elicits a yes or no answer

Category: uses multiple items to elicit 1 response
Ex: where in mtl do you live?
Hampstead? Westmount? West island?

Semantic differential: used to assess the respondent’s attitude towards something on bipolar extremes of the scale
Ex: good-bad, strong-weak, hot-cold, beautiful-ugly

Numerical: 
Ex: extremely pleased  7 6 5 4 3 2 1  extremely displeased

Itemized rating: uses an interval scale
Ex: (1)unlikely (2)neutral (3)likely
Usually has 5 factors
When there is a neutral point, it is a balanced scale (and vice-versa)

Likert: used to determine how much a respondent agrees
Ex: strongly disagree  disagree  neutral  agree  strongly agree
         1                   2            3         4             5

Fixed or Constant Sum: respondents are asked to distribute a given number of points across various items
Ex: distribute 30 points across:
Fragrance
Color
Shape   

Stapel: simultaneously measures both the direction and the intensity of the attitude towards the items under study
-3 -2 -1  adopting new tech. +1 +2 +3
since there is no 0, this is an interval scale

Graphic rating: a graphical representation allowing the respondent to indicate their answers by placing a mark on the line
This is an ordinal scale

Consensus: a panel of judges selects certain items which measure the relevant concept
Developed after tested for validity and reliability
Ex: Thurstone Equal Appearing Interval Scale


Ranking Scales

Used to tap preferences between 2 or among more objects (ordinal nature)

Paired Comparison: 
used when among a small number of objects, respondents are asked to choose between 2 objects at a time.
Good when number of stimuli is small (otherwise causes respondent fatigue)

Forced Choice:
Enables respondents to rank objects relative to one another, among the alternatives provided
Ex: rank the flowing magazines that you would like to subscribe to in order of preference from 1-5

Comparative Scale:
Provides a benchmark or a point of reference to assess attitudes toward the current object, event, or situation under study.
ex: compared to stocks, how wise is it to invest in treasury bonds? 1 being most wise, 5 being least wise

Goodness Of Measures:
We need to be reasonably sure that the instruments we use in our research do indeed measure the variables they are supposed to and its accurate.

Item Analysis:
Carried out to see if the items in the instrument belong there or not


Validity

Internal vs. external  chapter 9

Content Validity: 
Ensures that the measure includes an adequate and representative set of items that tap the concept
The more the scale items represent the domain or universe of the concept being measured, the greater the content validity

Face Validity:
Indicates that the items that are intended to measure a concept, do, on the face of it, look like they measure the concept (not always treated as a valid component)

Criterion-related Validity:
Established when the measure differentiates individuals on a criterion it is expected to predict
This can only be done by establishing:
1) Concurrent validity – when the scale discriminates individuals who are known to be different (they should score differently)
2) Predictive validity – the ability of the measuring instrument to differentiate among individuals with reference to a future criterion

Construct Validity:
Testifies how well the results obtained from the use of the measure fit the theories around which the test is designed
This is assessed through:
1) Convergent validity – when the scores obtained with 2 different instruments measuring the same concept are highly correlated
2) Discriminant validity – when 2 variables are predicted to be uncorrelated and the scores obtained by measuring them are indeed empirically found to be so

Some of the ways to establish the above validities are through:
A) Correlational analysis
B) Factor analysis
C) Multitrait


Reliability
Indicates the extent to which it is without bias (error free) and hence ensures consistent measurements

Stability of measure:
Ability of the measure to remain the same over time despite uncontrollable testing conditions (low vulnerability)

Test-retest reliability:
Reliability coefficient obtained by repetition of the same measure on a second occasion
Ex: same questionnaire given to same respondents at 2 different times

Parallel-form reliability:
When responses on 2 comparable sets of measures tapping the same construct are highly correlated
Both forms have similar items ans the same response format – different wording and/or order of questions


Internal Consistency Measures:
Page 162-163

Reflective vs. Formative Measurement Scales
(more details in the book)

Reflective:
All the items are expected to correlate

Formative:
Used when a construct is viewed as an explanatory combination of its indicators.
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Sources of Data
1) Primary sources of data
a. Focus groups
8-10 members with a moderator leading the discussions on a particular topic
members generally chosen based on their expertise
aim is to obtain opinions and interpretations of the topic by members
relatively cheaper than other methods

    Role of the moderator
introduce topic
observe and take notes on discussion
steers the discussion without becoming an integral part of it

    Nature of data obtained in focus groups
provides only qualitative and NOT quantitative info
opinions from members cannot be considered truly representative because they were not selected scientifically
In sum, focus groups used for:
Exploratory studies
Making generalizations based on generation of new info
Conducting sample surveys

    Videoconferencing
focus groups can occur online – email, chat rooms, websites…

    Panels
focus groups meet only once, panels meet several times
ex: when changes occur over a period of time
used when several aspects of a topic are to be studied from time to time
Static Panel same members serve the panel over a period of time
Dynamic Panel  members change from time to time as various phases of the study

b. The Delphi Technique
A forecasting method that uses a cautiously selected panel of experts in a systematic, interactive manner
Experts answer questionnaires in 2 or more rounds
Round 1: answer questions on the likelihood of a future scenario
Round 2: answers from previous round are collected and fed back in the form of a second questionnaire
It may eventually lead to consensus about the issue at hand

c. Unobtrusive measures
aka trace measures
does not involve people
ex: wear and tear of journals in a library
ex2: # of brand soda cans in a trash identifies consumption

Secondary Sources of Data
Information gathered by someone else other than the researcher conducting the current study
Can be internal or external


Data Collection Methods
Interviewing:
Important for interviewers to be trained (avoid bias)
May be structured or unstructured, face-to-face, telephone, online

Unstructured:
the interviewer does not enter the interview with a planned sequence of questions
purpose is to explore several factors that might be central to the problem area
helps surface critical issues

Structured: 
it is known what information is needed
interviewer has a predetermined list of questions

Training Interviewers
Must be briefed about research
How to motivate answers, what to look for in an answer..
Taking notes, coding the interview responses
Good planning, offer clear guidelines to interviewers

Tips for Interviewing
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The Lab Experiment

When cause-and-effect relationship between dependent and independent variables  are to be determined, all other variables that might contaminate the relationship have to be controlled
Also necessary to manipulate the independent variable so that the extent of its causal effects can be established
Control and manipulation are best done in an artificial setting (lab)

Control



Manipulation of the independent variable
We create different levels of the independent variable to assess the impact on the dependent variable
Manipulation is also called treatment (results = treatment effects)
Ex: effect of lighting on employee production
Manipulation happens when some of the employees work in a higher or lower lighting environment to test the level of production

Controlling the contaminating exogenous or nuisance variables
A) Matching groups
One way of controlling the contaminating variable is to match the various groups by picking the confounding characteristics and deliberately spreading them across groups
Ex: if there are 60 members (20 women) split into 4 groups, each group will get 5 women so that the effects of women are equally spread out

B) Randomization
All 60 members have a known and equal chance of being assigned to any of these four groups (draw out of a hat)
The process by which individuals are drawn and their assignment to any particular group are both random
Ensures that each group is comparable to the others and that all variables, including the effects of age, sex, and previous experience are controlled
Advantages:
Randomization will distribute the inequalities among the groups, based on the laws of normal distribution  we don’t need to be concerned about any known or unknown confounding factors
Matching is less effective than randomization since we may not know all the factors that could possibly contaminate the cause-and-effect relationship (fail to match some critical factors across all groups while conducting an experiment)
Randomization  contaminating factors spread across all groups


Internal Validity of Lab Experiments

Internal validity is the confidence we place in the cause-and-effect relationship
Studies with low internal validity = causality cannot be gathered 
Substantiated cause-and-effect relationships = high internal validity

External Validity or Generalizability of Lab Experiments

To what extent are the results found in the lab setting transferable or generalizable to actual organizational or field setting


The Field Experiment

Experiment done in the natural environment in which work goes on as usual but treatments are given to one or more groups
May not be possible to control all the nuisance variables because members cannot be either randomly assigned to groups or matched
The treatment can still be manipulated
Cause-and-effect relationships found under these conditions will have wider generalizability to other similar production settings.

External Validity
Extent of generalizability of the results of a causal study to other settings, people or events
Field experiments have higher external validity but less internal validity (opposite in the lab experiment)

External vs. Internal Validity
To ensure both types of validities, researchers usually try first to test the causal relationships in a tightly controlled artificial or lab setting
Next step is to test the causal relationship in a field experiment


Factors Affecting the Validity of Experiments

History effects
Unexpected events occur during the experiment which impact the independent-dependent variable relationship (affecting the internal validity)

Maturation effects
Cause-and-effect can be contaminated by the effects of time
Ex: growing older, getting tired, feeling hungry

Testing effects
Pre-test: a first measure of the dependent variable
Post-test: a second test of the dependent variable after the treatment is given
2 Types of testing effects:
Main testing effect  the pre-test affects the post-test
Threaten internal validity
Interactive testing effect  the pre-test affects the participant’s reaction to the treatment (independent variable)
Threat to external validity of experiment

Selection bias effects
Threatens both internal and external validity
In a lab setting, the types of participants selected for the experiment may be very different from the types of employees recruited by organizations (threat to external validity)
Improper or unmatched selection of subjects for the experimental and control groups (threat to internal validity)

Mortality effects
When the group composition changes during the experiment, comparison between the groups becomes more difficult because those who dropped out of the experiment may confound the results

Statistical regression effects
When members chosen for the experimental group have extreme scores in the dependent variable to begin with

Instrumentation effects
Source of threat to internal validity
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Might arise because of a change in the measuring instrument between pretest and posttest, and not because of the treatment’s differential impact at the end.

Example pg. 304

Getting the Data Ready for Analysis

When data is obtained from questionnaires, it needs to be coded, keyed in and edited. Inconsistencies and blank responses must be handled

Coding and Entry:
Assigning a number to the participant’s responses so they can be entered into a database

Coding and Responses:
Ex: 1=part time, 2=full time
Ex: 0=part time, 1=full time (dummy coding)
Some coders leave non-responses blank or put a 9 or 99
Human errors may occur  10% of them should be checked (random)

Data Entry:
Once coded  enter to database

Editing Data:
Blank responses and inconsistencies must be checked
Detecting and correcting illogical inconsistent or illegal data
Outlier response: an observation that is substantially different from the other observations
Can have a huge impact on the research and must be properly investigated
Inconsistent responses: not in harmony with other info

Getting a Feel For the Data

Frequencies:
number of times subcategories of a certain phenomenon occur

Bar and Pie Charts:
Frequencies can also be displayed as bar charts, histograms or pie charts (help us understand the data)

Measures of Central Tendency:

1) The Mean
aka average
a measure of central tendency that offers a general picture of the data

2) The Median
the central item in a group of observations when they are arrayed in ascending or descending order

3) The  Mode:
most occurring phenomenon

Measures of Dispersion

The variability that exists in a set of observations
Unique to nominal and interval data (like central tendency)

Range:
Extreme values in a set of observations

Variance:
Calculated by subtracting the mean from each of the observations in the data set, taking the square root of this difference and dividing the total of these by the number of observations

Standard Deviation:
Another measure of dispersion for interval and ratio scaled data, offers an index of the spread of a distribution or the variability of the data
Calculation: square root of the variance

Other measures of dispersion
Quartile (divides into 4 equal parts), decile (10 parts), percentile (100 equal parts)
Interquartile range: 
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Type l Error: 
(aka alpha) the probability of rejecting the null hypothesis when it is actually true. 

Type ll Error:
(aka beta) the probability of failing to reject the null hypothesis, given that the alternate hypothesis is actually true.

Statistical Power: 
(1 – beta) the probability of correctly rejecting the null hypothesis
probability statistical significance will be indicated if it is present
Depends on:
Alpha 
Effect size – the size of a difference or the strength of a relationship in the population
Sample size

Choosing the appropriate statistical technique:

Univariate statistical technique: used when you want to examine two-variable relationships

Multivariate: used when you want to examine many variables


Testing a Hypothesis About a Single Mean

One sample t-test:
Used to test the hypothesis that the mean of the population from which a sample is drawn is equal to a comparison standard.
Ex: average student studies 32 hours. You ask 20 students at your school and they average 36 hours. must decide whether there is a significant difference between students from your school and students in general

Testing Hypothesis about 2 Related Means:
Paired-sample t-test 
Ex: would a group of employees perform better after undergoing training than they did before?

The Wilcoxon Signed-Rank Test
A non-parametic test for examining significant differences between 2 related samples or repeated measurements on a single sample
Used as an alternative to a paired sample t-test when the population cannot be assumed to be normally distributed.

McNemar’s Test:
Non-parametic method used on nominal data.
Assesses the significance of the difference between 2 dependent samples when the variable of interest is dichotomous
Used primarily in before-after studies to test for an experimental effect.

Testing Hypotheses About 2 Unrelated Means

Sample t-test is carried out to see if there are any significant differences in the means for 2 groups in the variable of interest (nominal group split into 2 subgroups)
Ex: smokers and non-smokers

Testing Hypotheses About Several Means

Analysis of Variance (ANOVA) helps to examine the significant mean differences among more than 2 groups on an interval or ratio-scaled dependent variable
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