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Unit Objectives

ik
Upon completion of this unit, the student will be able t
3 » List and describe the determinants of causality.'

« List and describe the components of an experi
research design.

« List and describe the procedures of control.

« Discuss the advantages and disadvantages of the
following experimental designs:

— Classical experiment

— Solomon 4 group design

— Post-test only control group

— Experimental design for delayed effect
— Factorial design
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‘ BASIC STUDY DESIGNS

DESCRIPTIVE

EXPLANATORY

Document and communicate
experience: share ideas, programs
treatments, unusual events, and
observations.

Begin search for explanations.

EXPERIMENTAL
——]

OBSERVATIONAL

Evaluate the efficacy of therapeutic,
educational, administrative
interventions.

Seek causes, etiologies, predictors,
better diagnosis

Investigator observes nature.
Investigator controls allocation.

Examples: 1 1

Case report or series
Examples:
Controlled clinical trial Case-control

Clinical series
i_li Prospective Follow-up

Examples:

Case series
~cohort

-longitudinal
Retrospective Follow-up
—retrospective cohort
~conconcurrent follow-up.
Cross sectional
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- — Time order
- — Covariation (A x=A Y)
— Non-spurious
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— Comparison

— Manipulation

— Control (internal validity)
* Extrinsic factors
* Intrinsic factors

- — Generalizability (external validity)
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Procedures of control

— Matching
— Randomization
* Simple random samples
i  Systematic samples
« Stratified samples
* Cluster sampling
— Non-random samples
1 * Convenience sample
* Judgment sample
* Quota samples
— Control group
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Group Sampling | Pretest | Intervention | Post- Difference
test
Experimental R 0, X o, 0,-0,
Control R 0o, 0O, 0,-0,

* Controls for most threats to internal validity
* Weaker on external validity
** One of the strongest designs for inferring

causal relationships

* Potential for reactive effects of pretest 4
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Solomon 4-group design

Group Sampling | Pretest | Interventio | Post-

n test

Experimental R 0, X o,
1

Control 1 0, 0,

Experimental X Oy
2

Control 2 R [0

— Same benefits and limitations of classic experiment
— Allows for measurement of pretesting effects

— Requires larger
— More costly

sample

— Requires more statistical analysis
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Group li Intervention Post-test
Experimental R X 0O,
Control 0,

« Eliminates possibility of pretest bias

-+ Weaker design for causality than classic experimental

More Economical

design
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Group Samplin | Pretest | Intervention | Post-test 1
Experimental ;’1{ 0O, X 0,
:Zontral 1 R 0, 0,
Experimental | R O, X

1 tz;‘ontrol 2 R 0,

|

« Identifies effects of interventions that arise later in time.
« Identifies loss of effects over time.

11; Requires larger sample size.

~+ Costly
* Requires more statistical analysis
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Factorial Design

Lidocaine Bretylol
High dose
epinephrine A B
Standard dose
epinephrine c D

— Can be combined with any of the previously discussed designs
— Measures interaction among the independent variables.

single study of each independent variable.

~ — Requires more sophisticated statistical analysis because of
interaction

— Used when intervention involves 2 independent variables. T

— More costly than simpler designs, but more economical than a
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