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Experimental Methods Test Causation

An experiment is a research method of investigation used to demonstrate cause-
and-effect relationships by purposely manipulating one factor (independent
variable) thought to produce change in another factor (dependent variable) (page
37). There must be at least two groups (an experimental and control group to

compare).
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Experiments

To determine of eating more fruit causes lower cholesterol levels, we would need
to do an experiment where we manipulate (or change) one of the variables and

randomly assign participants to an experimental condition. Random assignment
reduces any pre-existing variables we can’t account for.

We randomly assign participants to either eat a lot of fruit, or eat a

little bit of fruit (this is the variable manipulation) and measure their
cholesterol levels.
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Experiments

To determine of eating more fruit causes lower cholesterol levels, we would need
to do an experiment where we manipulate (or change) one of the variables and
randomly assign participants to an experimental condition. Random assignment
reduces any pre-existing variables we can’t account for.

We randomly assign participants to either eat a lot of fruit, or eat a
little bit of fruit (this is the variable manipulation) and measure their
cholesterol levels.
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Correlations

We cannot determine cause and effect relationships with only a correlational
study that measures/observes variables. In this case, a third variable could

cause changes in both variables—the amount of fruit eating and cholesterol
levels—such as lifestyle.

We measure or observe how much fruit they eat, and measure and
observe their cholesterol levels, and can find that those who eat more
fruit have lower cholesterol levels than those who eat less fruit.
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Experimental Methods Test Causation

Experimental methods examine how one variable that is manipulated by researchers affects

another variable.

Advantages

Disadvantages

Provide control over the independent variable (which is manipulated), so can
demonstrate that one thing causes another. Avoid the directionality problem.

Varying something other than the independent variable (a confound) can affect
the dependent variable (which is measured) and lead to inaccurate conclusions.
Often take place in an artificial setting.
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Experiments: Examining Cause and Effect

An experiment is a research method that can reveal causality by manipulating
(changing) independent variables and measuring the effects on dependent
variables (page 37). There must be at least two groups (an experimental and
control group to compare).

e Hypothesis: Studying by repeated practice improves exam scores more than
repeated reading of the material.

e Independent Variable: Type of study method (repeated practice or repeated
reading)

e Dependent Variable: Exam scores
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Experiments: Examining Cause and Effect

e Hypothesis: Studying by repeated practice improves exam scores more than
repeated reading of the material.

¢ Independent Variable: Type of study method (repeated practice or repeated
reading)

e Dependent Variable: Exam scores
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Experiments: Examining Cause and Effect

When researchers performed the experiment, measured the performance on
the final test, they concluded from the average test scores you are more likely
to do better if you repeatedly test yourself than to repeatedly read/review the

information.

Percentage correct

FIGURE 1.29
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In addition, this was not known 20
years ago. Educators may have
promoted a different strategy to retain
information. This is because scientific
knowledge changes with better data.



Examples of Experiments:

Random assignment
(controlling for other variables
such as parental intelligence
and environment)
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Does watching violent television lead to more aggressive behavior? Two
groups randomly assigned: one group watches 24 (violent TV) and the other
watches Sesame Street (nonviolent TV); compare the probability of violent
behavior by members of the two groups

o IV = type of television program

o DV = violent behavior
Does oat bran reduce cholesterol levels?

o IV = presence or amount of oat bran

o DV = cholesterol levels
Does taking vitamin C reduce the number of colds?

olV=

o DV =
Which of two new anti-depressants is more effective in treating major
depression?
Developmental psychologists want to know if exposing children to public
television improves their reading skills.
A pizza parlor wants to know if changing the number of toppings increases
sales.
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Advantages of Experiments:
e Cause-and-effect relationships can be established.
e Precise control can be exerted over other, potentially confounding variables.

Disadvantages of Experiments:
e Results can be subject to several sources of bias (eg. experimenter effects
or demand characteristics).
e Generalizability can be doubtful if behavior is observed under highly artificial
conditions that may inhibit the natural behavior of subjects and may not
generalize to the “real-world”.

¢ |n some cases, experimentation may be unethical, such as with patients with
brain damage.
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Experiment vs. Correlations

The main difference between experiments and correlations is how the data was
collected in the study.

e Experiments: At least one variable was manipulated.

e Correlations: None of the variables were manipulated. All variables that we
measured/assessed where naturally occurring.
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Experiment vs. Correlations

Correlations Experiments

e Measures two or more X X
variables

e Determines relations X X
between variables

e Has a hypothesis X X

e Manipulates a variable to X
establish cause and effect

e Observes naturally X

occurring variables

e Do people who take |e Does taking vitamin C
vitamin C have fewer reduce the number of
colds? colds?

e Do those who eat oat | e Does eating oat bran
bran have lower reduce cholesterol
cholesterol? levels?
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Is this an Experiment or Correlation?

A study was done with some safety equipment. Would the safety equipment
interfere with how enjoyable participants engaged in the activity?

Does using a condom interfere with people experiencing pleasure during sex? A
study was done that found that that whether or not you use a condom, there is no
reported difference in pleasure

e |s it more likely that this study was an experiment or a correlation?

Before answering the question and just responding, think about the following:
(1) What is an experiment?
(2) What is a correlation?
(3) What is the difference between an experiment and correlation?

How would you conduct an experiment to see if gender effects how many cats
are adopted?



