
APPLYING SCIENTIFIC THINKING TO 

MANAGEMENT PROBLEMS



SOURCES OF 
KNOWLEDGE

• Empiricists attempt to describe, explain, 

and make predictions through observation

• Rationalists believe all knowledge can be 

deduced from known laws or basic truths 

of nature

• Authorities serve as important sources of 

knowledge, but should be judged on 

integrity and willingness to present a 

balanced case



THE ESSENTIAL TENETS OF SCIENCE

• Direct observation of phenomena

• Clearly defined variables, methods, and procedures

• Empirically testable hypotheses

• Ability to rule out rival hypotheses

• Statistical justification of conclusions

• Self-correcting process

An ongoing process?





WAYS TO COMMUNICATE

descriptive statements that merely state and do not give 
reason

Exposition 

allows us to explain, interpret, defend,  challenge, and 
explore meaning

Argument



IMPORTANT ARGUMENTS IN RESEARCH

Deduction is a form 
of inference that 
purports to be 

conclusive

Induction draws 
conclusions from 

one or more 
particular facts

 



The general method 
of theory-building 
research in applied 
disciplines

Lynham, 2002



THE BUILDING 
BLOCKS OF THEORY

• Concepts

• Constructs

• Definitions

• Variables

• Propositions and 

Hypotheses

• Theories

• Models



PRACTICING ENGAGED SCHOLARSHIP

Adapted by Gray et al., 2011, 
from Van De Ven, 2007



UNDERSTANDING CONCEPTS

A concept is a bundle of meanings 
or characteristics associated with 
certain events, objects, conditions, 
situations, and behaviors

Concepts have been developed 
over time through shared usage



UNDERSTANDING 
CONCEPTS

The success of research hinges on:

• how clearly, we conceptualize

• how well others understand the 
concepts we use



WHAT IS A CONSTRUCT?

A construct is an image or 

idea specifically invented for 

a given research and/or 

theory-building purpose.

Critical Race 
Theory 
(CRT)



PROPOSITION VS HYPOTHESIS



TYPES OF 
VARIABLES

• Independent 

• Dependent

• Moderating

• Mediating



THE ROLE OF THE HYPOTHESIS

Guides the direction of 
the study

Identifies facts that 
are relevant

Suggests which form 
of research design is 
appropriate

Provides a framework 
for organizing the 
conclusions that result



WHAT IS A GOOD 
HYPOTHESIS?

• A good hypothesis should fulfill 

three conditions:

• Must be adequate for its 

purpose

• Must be testable

• Must be better than its rivals



THE VALUE OF A THEORY

• Narrows the range of facts we need to study

• Suggests which research approaches will yield 

the greatest meaning

• Suggests a data classification system

• Summarizes what is known about an object of 

study

• Predicts further facts that should be found



Alternative modes of 
knowledge production



Activity

Which mode of study it 
belongs to?

Can a practical 
problem explain by a 
theory? 

Will you choose a hotel 
base on the eco-
friendly policy?







Activity: Setting Hypotheses and 
Research Questions



INSTRUMENTS OF 
PARTICIPANT 
COMMUNICATION



INSTRUMENT DESIGN 
PROCESS

• Phase 1: Developing the instrument 

design strategy

• Phase 2: Constructing and refining 

the measurement questions

• Phase 3: Drafting and refining the 

instrument



DEVELOPING THE 
INSTRUMENT DESIGN 
STRATEGY

Management-Research 

Question Hierarchy

• The management 

problem/question

• Research question(s)

• Investigative questions

• Measurement questions



IMPROVING SURVEY 
RESULTS

Pretesting is an established 

practice for discovering errors and 

useful for training the research 

team



STRATEGIC 
CONCERNS OF 
INSTRUMENT DESIGN

What type of data is needed to 
answer the management question?

What communication approach will 
be used?

Should the questions be structured, 
unstructured, or some combination?

Should the questions be disguised or 
undisguised?



TYPES OF 
RESPONSE 
QUESTIONS

1. Free-response

2. Dichotomous

3. Multiple-choice

4. Checklist

5. Rating

6. Ranking
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WHAT DICTATES 
YOUR RESPONSE 
STRATEGY?

Your analysis plan

Type of data needed

Nature of the topic(s) being studied

Characteristics of participants



Activity

Refer to the article, answer below 
questions:

1. How many hypotheses in this 
study?

2. How many variables in this 
study?

3. How many items for each 
variable?

4. Were those measurement 
instruments (statements) come 
from the same source of 
references?

5. How was the questionnaire 
released?

6. Will you follow the same 
practice of data collection 
method for your thesis?



PREVIOUS 
RESEARCH



The instrument of 
the questionnaire



TYPES OF 
SAMPLING 
DESIGNS

Probability

Nonprobability



SELECTION OF 
ELEMENTS

• Population

• Population Element

• Sampling

   

• Census



STEPS IN SAMPLING DESIGN

• What is the relevant population?

• What are the parameters of 

interest?

• What is the sampling frame?

• What is the type of sample?

• What sample size is needed?

• How much will it cost?



PROBABILITY SAMPLING DESIGNS

Simple random sampling

Systematic sampling

• Proportionate

• Disproportionate

Stratified sampling

Cluster sampling

Double sampling



DESIGNING 
CLUSTER 
SAMPLES

How homogeneous are the 
clusters?

Shall we seek equal or unequal 
clusters?

How large a cluster shall we take?

Shall we use a single-stage or 
multistage cluster?

How large a sample is needed?



NON PROBABILITY SAMPLING – REASONS TO USE

Procedure 
satisfactorily meets 

the sampling 
objectives

Lower Cost Limited Time

Not as much human 
error as selecting a 
completely random 

sample

Total list population 
not available



NONPROBABILITY 
SAMPLING

Convenience Sampling

Purposive Sampling

• Judgment Sampling

• Quota Sampling

Snowball Sampling



NON-PROBABILITY 
SAMPLING 
TECHNIQUES
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