
○ Harlow’s Monkeys-> Cupboard Theory vs Contact-Comfort Theory. Harlow
was able to prove that monkeys prefer contact-comfort to food via the data
of time spent with each “mother”.

Empiricism
● Using evidence from the senses or from instruments that assist the senses as

the basis for conclusions.
Theories
Good Scientific Theories

● Are supported by data.
● Are falsifiable.
● Have parsimony (simple)
● Doesn’t necessarily “prove” anything, instead shows evidence.
● Are continuously tested, revised, and expanded.

Types of Research
Basic Research
Translational Research
Applied Research
The Publication Process

● Submit to a scientific journal
● Receive peer-written reviews of your manuscript as well as the decision of the

journal editor.
● Hope that a larger source hears about your research, such as a news program,

etc.

Sources of Scientific Knowledge that Don’t Come From Research
Experience vs. Research

● Authority
● Experience

○ Has no comparison group.
○ Experience is full of confounds (lurking variables and correlations but not

causations).
● Imitation

○ Subject to cognitive biases.
○ Persuaded by availability heuristic - overestimating the likelihood of

something (ex. “this guy might be a serial killer!” when he’s most likely
not.)

○ We fail to think about what we cannot see. We might remember only when
something worked for us, and not all the times that it did not.



○ We asked biased questions to get expected answers (confirmation bias)
instead of looking at confirming AND disconfirming information.

● Research
○ Good research is also programmatic, systematic, and probabilistic.
○ Pursue a research question across programs of research.
○ Pit one hypothesis against another while systematically manipulating a

small number of variables.
○ Knowledge is probabilistically aggregated across many studies (some of

which may contradict each other).
Searching the Literature
Articles

● Empirical Journal Article
○ Describes the results of an original study or a series of studies for the first

time.
○ Written by the scientists who conducted the work.
○ Present theoretical basis for their work, as well as their methods, results,

and conclusions.
○ Start with an abstract, then an introduction, then method, results, followed

by discussion and references.
○ Read with a purpose -> ask “what is the argument?” “what is the evidence

to support the argument?”
**Need citations after scientific claims! If you state that the question has been of interest
to others, you must cite them.**

● Scientific Journals
Variables

● Manipulated: Controlled by the researchers.
● Measured: Observed and recorded by the researcher.

○ Types of Measured Variables:
■ Self-Report Measures

● Validated scales.
● Reporting on specific attitudes.
● Reporting on the frequency of specific events.

■ Observational Measures
● Observable behavior.
● Physical traces of behavior.

■ Physiological Measures
● Heart rate, Galvanic skin response, pupil dilation.
● Electromyography (EMG).
● Neuroendocrine (ex. cortisol , testosterone).



● Electrophysiological (EEG).
● Neuroimaging (fMRI).

● Variables typically have multiple levels.
● Factors that do not vary can be held constant, ex. using an all female population

holds gender constant.
● Independent Variables: Could be either manipulated or measured by the

researcher.
● Dependent Variables: Measured by the researcher, is somewhat influenced by

the independent variable.
● Conceptual Definitions

○ Theoretical, abstract level of description.
● Operational Definitions

○ Concrete, specific level of description.
● Categorical Variables

○ Nominal variables.
○ Descriptive variables; ex. gender, race, etc.

● Quantitative Variables
○ Ordinal scale.

■ Variable representing ranked order.
■ Numbers are ranks, they don’t mean anything for the data.
■ Ex. Using 1-5 as a scale for happiness.

○ Interval scale.
■ Equal intervals between numerals.
■ No meaningful “true zero”.
■ Ex. Temperature.

○ Ratio scale.
■ Equal interval between numerals.
■ Meaningful “true zero”.
■ Ex. Height.

Three Claims
Frequency Claims

● Describe a particular rate or degree of some variable of interest.
● Frequency claims involve only one variable.

Association Claims
● One level of a variable is likely to be associated with a particular level of another

variable.
● Involve at least two measured variables.
● Variables that are associated are said to be correlated.


