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Class Outline
• Purpose of Research design (how to choose the correct design for your study).

• Introduce Qualitative vs Quantitative designs.

• Introduce Observational vs Experimental Designs.

• Experimental variables and bias. 

• How to minimise experimental bias.

• The 3 KEY Experimental Studies factors:  the intervention, randomization, and control 
groups/interventions.

• Limitations of the experimental design.

• Two main types of experimental designs (True vs Quasi) and the many sub-categories.
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Purpose of Research Design 
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• The appropriate design will provide you with accurate 
answers to your questions.

• There is no single method or one way to design a research 
study but many different methods.

Need to choose the right research design to 
best answer your research question



Types of Research Design ALL Depend on the Question Asked

Research 
question?

Qualitative Mixed 
Methods Quantitative

Experimental

True 
Experimental

Quasi-
Experimental

Observational

Cohort Case Control Cross 
Sectional
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Qualitative
• View all human endeavors, including 

science, as grounded in human experience, 
which vary person to person.

• Thus, they reasonably expect that the 
methods and goals of qualitative science will 
also vary.

• Believe knowledge of the world is embedded 
in theoretical, epistemological, or 
ontological frameworks.

• Open to pluralism - that there are 
fundamentally (and legitimately) different 
ways of going about business.

• Their science expressed in natural language.

Quantitative
• View science as a unified endeavor 

that follows similar rules and 
assumptions. 

• Key concepts: replication, 
cumulation, and consensus, all of 
which point toward a single logic of 
inference.

• Their science expressed in numbers 
and in statistical models.
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(Gerring 2017)



Qualitative 
Study Designs 

• It is systematic, interactive and 
subjective approach used to 
describe life experiences and 
give them meaning. 

• Describe and promote 
understanding of human 
experiences such as pain, caring 
and comfort. 
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Quantitative Study 
Design 

• Quantitative research is defined as a systematic 
investigation of phenomena by gathering 
quantifiable data and performing statistical, 
mathematical, or computational techniques.

• These study designs fall into two different 
categories:

• Experimental
• Observational



Types of Research Design ALL Depend on the Question Asked

Research 
question?

Qualitative Mixed 
Methods Quantitative

Experimental

True 
Experimental

Quasi-
Experimental

Observational

Cohort Case Control Cross 
Sectional
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Observational Study Design 
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• These studies focus on exposures that are already present in a population and 
assess the effects of the exposure on that cohort. 

• The researchers do not choose what happens to the participants – they just 
observe!

• Answer questions about associations between variables.

Three main types of Observational Study Design:
1. Cohort Studies
2. Case Control Studies
3. Cross Sectional Studies



Experimental Study Design 
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• Effect of independent variable on dependent variable. 
• The Researchers determine what happens to the participants.

• Powerful design for testing hypothesis of causal relationship among 
different variables.  

• Two Main Types of Experimental Design:
1. True Experiment (random allocation to groups/intervention)
2. Quasi Experiment (non-random allocation to groups/intervention)



Basic Science

Qualitative researchClinical 
Experimental Studies

Case reportsObservational 
outcomes

Reviews
Meta-Analysis

Health Services
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Basic Science

Qualitative research
Clinical 

Experimental 
Studies

Case reportsObservational 
outcomes

Reviews
Meta-Analysis

Health Services

Establishes causality and 
efficacy of a treatment

Health care utilization
Quality of Life
Cost effectiveness

Discover new
ideas and 
associations that 
can be tested
Generates research

Establishes validity
Looks at mechanisms

Demonstrates 
associations /
correlations

“Gold standard” 
for CLINICAL scientific proof
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Experimental Variables and Bias
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Experimental 
Design



Variables

• Independent Variable:
Predetermined Experimental conditions. E.g., treatment or intervention.

• Dependent variable: 
What you are measuring in your experiment.

• Confounding/Attribute Variable:
Other factors that could influence your outcomes.
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Population and Sample 
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• Population
The entire group that you want 

to draw conclusions about.

• Sample 
The researcher chooses a 
subgroup of the population, 
called a sample. 

Population

Sample



Sampling Bias or Error 
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• Good Sample should be representative of the population of interest

• Sampling Bias or Error 
Over represent or underrepresent certain population attributes. 

Conscious Bias 
Unconscious Bias 



Many Types of Experimental Bias
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• Sampling bias
• Selection bias
• Recall bias
• Interviewer bias
• The Hawthorne effect 
• The Placebo effect
• The Nocebo effect



Selection Bias 
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• When a systematic error in the selection of individuals in a 
study is called ‘selection bias’. 

• This is also known as under-coverage bias. 

• Systematic error in the enrollment of participants. 
• Often can occur if using convenience sampling.



Recall Bias 
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• A bias results from imprecise memory of past exposure and 
it is of particular concern in case-control studies recall bias. 

controls

casescharacteristics

characteristics



Interviewer Bias 
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• The tendency of 
the interviewer to 
obtain answers 
that support 
preconceived 
notions is called
interviewer bias. 



The Hawthorne Effect 
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• The Hawthorne effect 
refers to a when an 
individual modifies or 
alters their behavior 
due to their awareness 
of being observed.



The Placebo effect 

© Haavik Research 2022

The Placebo effect occurs when a research participant 
responds positively to the control intervention because 
they believe that they are the recipient of the real 
experimental intervention and because they believe 
this is going to help them.



The Nocebo effect 
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The Nocebo effect occurs when a research 
participant responds negatively to the control 
intervention because they believe that they are the 
recipient of the real experimental intervention and 
because they expected or believed this to be 
harmful.



How to Minimise Bias/Error
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1. Increase sample size (reduced 
sampling bias)

2. Random selection from population if 
possible (reduces selection bias)

3. Random allocation to 
intervention/control

• Block or stratified randomisation

4. Carefully define your sample criteria 
(inclusion /exclusion criteria)

5. Blinding

1. Reduced sampling bias

2. Reduces selection bias

3. Evens out placebo/nocebo 
effects

4. Reduces extraneous 
effects

5. Evens out placebo/nocebo 
effects



Blinding 
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Blinding, in research, refers to a practice where study participants are 
prevented from knowing certain information that may somehow 
influence them. 



Key Factors in Experimental Studies
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Experimental 
Design



Three Key Factors of the Ture Experimental Design 
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1. Intervention – ESSENTIAL for any experimental design!

2. Control Group.

3. Random allocation to control or intervention group.



Intervention
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• Manipulation of Independent variable.

• It involves doing something to study participants that under 
natural conditions would not occur. It could be an 
intervention or a treatment, and it is the independent 
variable. 

• Example:
- High Velocity Low Amplitude adjustment (decided by researchers!)



Control Group
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• Control or control group refers to controlling the effects of 
confounding/extraneous variables.  

• To control for other things, other than the independent variable that 
may impact your dependent variable (the thing you are measuring).

• E.g:
Control Intervention          vs     Experimental Intervention
Set up for an adjustment   vs   Also applying the HVLA thrust



Randomisation
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• Equal chance of being assigned to experimental or control group.

• This hopefully balances out the chances that both groups are equal in 
terms of characteristics.

• Extremely important to do IF POSSIBLE!



Methods of Randomisation
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• Simple Flip of Coin 

• Lottery Method 

• Random Table 

• Computer Assisted Random Sequences 



Limitations of Experimental Studies 

© Haavik Research 2022

1. Artificiality
2. Randomization is not part of our ordinary lives 
3. Theoretical framework
4. Intervention specificity
5. Participant’s participation
6. Hawthorne effect, placebo effect, nocebo effect



Types of Experimental Studies
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Experimental 
Design



Experimental Designs 
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True-Experimental Design: 
• Subjects are randomly assigned to at least two 

comparison groups.

Quasi-Experimental Design: 
• Lacking random assignment or comparison groups, or 

both.



True-Experimental Designs 
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Single-factor designs for independent groups
•Pretest-Posttest Control Group Design
•Posttest-Only Control Group Design

Multi-factor designs for independent groups
•Factorial Design
•Two-Way Factorial Design.
•Three-Way Factorial Design.
•Randomized Block Design
•Nested Design

Repeated measures designs

Single-factor designs for repeated measures
•One-Way Repeated Measures Des1gn
•Crossover design

Multi-Factor Designs for Repeated Measures
•Two-Way Design with Two Repeated Measures
•Mixed Design

Sequential clinical trials



Quasi-Experimental Designs 
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One group Design 
• One group Pretest-Posttest Design
• Time Series Design 

Multi-Group Design 
• Pretest-Posttest Control group Design
• Posttest Control group Design



Summary and Take-home messages
• You Need to choose the right research design to best answer your research question.

• Qualitative research methods study and describe life experiences and give them meaning.

• Quantitative research methods believe in a ‘single objective truth’ and investigate phenomena by gathering quantifiable data and 
performing statistical, mathematical, or computational techniques.

• Quantitative research can be either Observational or Experimental.

• Experimental research includes an intervention, and the researchers decide what happens to the participants and they answer 
cause-and-effect questions.

• Observational research includes observing effects based on participants choices, researchers do NOT intervene, and they answer 
questions about associations or correlations between variables. 

• The Independent variable is the Intervention.

• The Dependent variable is the outcome measure (what you record).

• Confounding variables are any other factors that may influence the dependent variable (i.e., may influence your outcome measure), 
other than your independent variable (other than your intervention).

© Haavik Research 2022



Summary and Take-home messages
• Population is the entire group that you want to draw conclusions about.

• A Sample is the group of people, a subgroup of the population, that you conduct your study on.

• Many types of Bias can occur in a study, including:

• Sampling bias – over -or under- represent of certain population attributes in sample.

• Selection bias - a systematic error in the selection of individuals in a study.

• Recall bias - imprecise memory of past exposure.

• Interviewer bias - tendency of the interviewer to obtain answers that support preconceived notions.

• The Hawthorne effect - when an individual modifies or alters their behavior due to their awareness of being observed.

• The Placebo effect - responds positively to the control intervention because they believe that they are the recipient of the real 
experimental intervention and because they believe this is going to help them.

• The Nocebo effect - responds negatively to the control intervention because they believe that they are the recipient of the real
experimental intervention and because expected or believed this to be harmful.

• You can minimize bias by 1) increasing the sample size, 2) randomly allocating participants into groups, and 3) 
blinding participants and researchers as much as possible.
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Summary and Take-home messages
• The 3 key factors of an experiment are:

1. The intervention
2. Random allocation for intervention
3. Control groups or interventions

• Limitations of the experimental design:
- Artificial
- We normally choose what interventions we want to try
- Sometimes lack theoretical explanation 
- How the intervention is performed
- How much the participants participate
- Hawthorne, placebo, and nocebo effects

• Two main types of experimental design:
1) The True experimental design (includes random allocation of participants into experimental or control 

interventions).
2) The Quasi-experimental design (lacks random allocation, which is sometimes not possible).
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