Introduction to Statistical
Concepts for social Scie

ENces
FAQs from Students

Elizabeth Mathers & Alexis Mostoller




Test Scores
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Histogram: Also known as a frequency distribution.
Normal Distribution: Follows a ‘bell-curve’ shape.
Mean: Sum of the values divided by the total. Generally represented by the tallest, middle
section of the histogram.

Standard Deviation: Measures the amount of variation in a sample. Higher numbers reflect a
more spread-out sample, where smaller numbers are less spread out. Each ‘chunk’ in the
histogram can represent 1 SD.



Nominal: Variables that are names, you cannot
categorize them (Gender, Religion, Hair Color,
Harry Potter Houses)

Ordinal: Variables you can rank, also known as
“ordered variables” (Likert scale, Olympic

Typ@S @f medals, Socioeconomic status)

\ | ~ Interval: Variables with values of equal intervals

\/a rnabﬂeg) that mean something, but with no frue zero—or a
zero that means something doesn’t exist
(Temperature, pH scale, Credit Score)

Ratio: Variables with values of equal intervals
that mean something, with a true zero (Height,
Weight, Age, Years of Education, Number of
Children)



Hypothesis. lesting



Null and Alternative Hypotheses

& The is the default assumption that there is no
difference, change, or relationship between groups in the population.
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& The predicts that there is a difference, change,
or relationship between groups in the population.
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Null and Alternative Hypotheses

Example - A clinical trial is studying whether a new medication reduces

high blood pressure to a normal range.

There is not a significant change in blood pressure.

¢ Non-directional (two-tailed): ¢ Directional (one-tailed):

¢ There is a significant change in & There is a significant reduction in
blood pressure. blood pressure.
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The probability that an observed
difference could have occurred just
by random chance.

In psychology, we use p < 0.05 as the
cutoff for deciding if our statistical
results are ‘significant,” meaning there
is less than a 5% chance of finding
your results due to random chance.




¢ The interval where we can
expect to find the majority
(95%) of the results.

® The interval that contains
95% of the results is called

the 95% confidence
Interval.

Confidence
MEIELS

X = Sample mean

z = Confidence level value (typically 0.95)
s = Sample standard deviation

n = Sample size




Understanding Z-Scores



/-Distribution

& Also called standard /
normal distribution.

& A type of normal / 9% 1% \
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distribution (bell-
shaped curve) where
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Z-Dis

tribution

& Example: Agrabah is a vast desert city
famed for its mysterious treasures, as
well as its scorching temperatures.

& A sample of 100 cities had an average
summer temperature of 99°F with a
standard deviation of 8°F. Agrabah’s
average summer temperature is 119°F.
What percentile is Agrabah in?



Z-Distribution
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Number in the

able represents
P(Z<2)

/-Distribution

® z=2.50

Follow the column and row in the z-table
to find the proportion/percentage under
the curve.

& Column: 2.5-
¢ Row: .-0 hundredths place

& What percentile is Agrabah in?
¢ .9938 * 100 = 99th percentile
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