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Overview

Revisit R to import data

Example presentation for library
Research Design/Methods & Stats
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Collect Data - Measurement

Data: information gained from observation or experimentation

Must be measurable

o Must be able to assign numbers, or labels, or some other kind of
defined description to “stuff”

What aren’t examples of data? Can you make it measurable?




Measurement

Let’s measure age!

How would you answer to a question in a survey that asked:

How old are you?

What might be some other responses?




Measurement

Let’s measure age!

How would you answer to a question in a survey that asked:

How old are you?

What might be some other responses?

Would these other responses mean much to your study?
o What if you are concerned about young kiddos?

o What about those born premature?
° Do you require specificity in your measurement?



Operationalization

The process by which we take a concept and turn it into a precise measurement

When operationalizing a concept it is important to consider:
o Being precise about what we are trying to measure. What do we mean when we ask about “age”?
o |dentifying the method you will use to measure. Self-report? Caregiver report? Official Records?
o Defining and setting the allowable values that your measurement can take

° |s age numerical? Years? Months? What are the lower/upper bounds?
o Gender and sex assigned at birth?

There is no single way to do it “correctly” (but probably some ways that you could do it
incorrectly)

If operationalization isn’t done well in the beginning, processing the data will take longer



Collecting Data - Variable

What we have when we use the measure to “observe” something in
the world

The actual “data” that we end up in our files




Collecting Data - Variable

What we have when we use the measure to “observe” something in
the world
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Scales of Measurement

Not all variables are created equally

Nominal Scale (or categorical variable)
> No relationship between the construct and the numbers

Transportation Number of people

(1) Train 12
(2) Bus 30
(3) Car 48

(4) Bicycle 10



Scales of Measurement

Not all variables are created equally

Nominal Scale (or categorical variable)
> No relationship between the construct and the numbers

Transportation Number of people
(1) Train 12
(2) Bus 30
(3) Car 48
(4) Bicycle 10

What is the average transportation type?




Scales of Measurement

Ordinal Scale
o Slightly more structure than nominal scales

o There is an order to the answer choices (1 > 2 > 3 > 4), but the sequence of numbers is likely
meaningless

o Can often group individuals

Please rate which statement most closely matches your .
beliefs Rating

Statistics is important and is essential to all humankind

1
Statistics is important and is essential to research 2
Statistics is important, but only in specific instances 3

4

Statistics is not important



Scales of Measurement

Ordinal Scale
o Slightly more structure than nominal scales

o There is an order to the answer choices (1 > 2 > 3 > 4), but the sequence of numbers is likely
meaningless

o Can often group individuals

Please rate which statement most closely matches your .
beliefs Rating

Statistics is important and is essential to all humankind Average score is

Statistics is important and is essential to research 2.839

1
2
Statistics is important, but only in specific instances 3
4

Statistics is not important



Scales of Measurement

Interval Scale
° Numerical value has inherent meaning

° No “natural” zero
o Addition/subtraction apply (temperature)

Ratio Scale
o Numerical value has meaning
° Thereis a true 0
o Can also multiply/divide (Reaction Time)



Measurement Scales

Nominal Ordinal Interval Ratio
Number - Equal intervals - Equal .
] Categories Order between intervals with
Meaning characteristic true zero point
Inequality X X X X
Arithmetic Ordering / Ranking X X X
Operations Addition / Subtraction X
Multiplication / Division X

Mode X X X X
Descriptive Median X X X
Statistics Mean X X
Standard Deviation X X

. a. Crosstabs / Chi-Square X X

Statistical e

Rank Order Correlation X

Analysis Analysis of Variance (NP) X X
Techniques Correlation X X
Cﬂl’l"ll'l"lﬂnl"f Regression X X
Analysis of Variance X X

Used Y )

Factor Analysis X X
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But what if it doesn’t
work like that...




Complexities — Likert Scale

Which of the following best describes your opinion on the statement that “David
Tennant is the best Doctor”...

Strongly Disagree
Disagree
Neither Agree not disagree

Agree

A S A

Strongly Agree



Complexities — Likert Scale

Which of the following best describes your opinion on the statement that “David
Tennant is the best Doctor”...

Strongly Strongly
Disagree Agree
1 2 3 4 5




Complexities — Likert Scale

They are EVERYWHERE!

Are they ordinal or interval?
o Define differences between 1-2 is the same as 3-4

o We tend to understand the differences

Strongly Disagree
Disagree
Neither Agree not disagree

Agree

A

Strongly Agree




Complexities — Likert Scale

They are EVERYWHERE!

Are they ordinal or interval?

o Define differences between 1-2 is the same as 3-4 1. Strongly Disagree
> We tend to understand the differences 2. Disagree
3. Neither Agree not disagree
Average score is 3.42 4. Agree
5. Strongly Agree

Quasi-interval scale



s the measurement any good?

Validity: how accurate we are measuring the construct
° |s it actually measuring what we want it to?

Reliability: how precisely it is that we are measuring the construct
o Can we repeat the measure? Is it going to be consistent?

Types of reliability
o Test-retest

o Consistency over time

o |nter-rater

o Consistency between people
o Parallel forms

o Consistency across measurements that should be related
° Internal consistency

o All components are consistent with each other within a measure



Types of Research

BASIC APPLIED
Goal: Understand fundamental psychological Goal: Shed light on real world problems (e.g.,
phenomenon find solutions, see how phenomena apply in

specific contexts)

Example: Factors that impact our attributions

about events Example: How do the fundamental

attributions impact the transition to graduate
school?



Types of Research - Settings

LABORATORY FIELD
May be higher in internal validity — Why? May be higher in external validity — Why?
o Can more closely control context o More realistic — meeting people “where they
o Higher experimental realism (how much are”
participants are impacted by the study itself) o Higher mundane realism
o Tradeoff: lower ecological validity (mundane o Tradeoff: potentially lower internal validity?
realism)

Non-Experimental

Experimental


https://en.wikipedia.org/wiki/Lady_tasting_tea

Types of Research — Designs vs.
Collection

DESIGN DATA COLLECTION
More focused on the period(s) of time over Focused on how the information is collected
which data are collected within time
> Retrospective * Experimental

o ’ ° Field
" Frospective o Observational
> Longitudinal o Meta-Analysis
> Cross-sectional > Neuroimaging/Physchophysiology

° Survey

o Cross-sequential
o Twin Studies

o Quasi-Experimental
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Type of measurement tools?

How do you
define your Type of Research?
f;fga?];hp Type of Research Setting?

Type of Research Designs?
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