


Why statistics?

After an experiment or other research

method, helps us....

- 1. Organize/summarize data
- 2. Describe the data

- 3. Make inferences



Descriptive Statistics

Helps us organize material

- Marks the “center” of data
- (mean, median, mode)
- Data can be “bimodal”

- (range, standard deviation)



- Table or graph that shows how often different
numbers/scores appear in a set of scores
- Table,

Frequency Distribution
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Histogram (bar graph) Polygon (line graph)
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Normal Distribution and Dice Activity
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The normal curve (bell
curve)

- Very useful because it
has very specific

relationships to 40 50 60 70 80 90 100
measures of central S Sn e
tendency and Figure 1.6 The Normal Curve

" ih The normal curve, also known
measures Of Varlabl I Ity as the bell curve because of its
- Standard deviation unique shape, is often the way

in which certain characteristics
such as intelligence or weight are
represented in the population. The

highest point on the curve typically
represents the average score in any
distribution.




Measures of Variability

http://education-
portal.com/academy/lesson/measures-of-

variability-range-variance-standard-
deviation.html#lesson



How far does each score (on average) deviate from the
mean?
- How far away is each score from the average?

Setl 5 5 5 5 5 5

Set2 O 0 0 10 10 10
Mean of each?
- 5
How far does each number deviate from the mean?
o 1stset:

0 — standard deviation = 0

- 2nd get:

- 5 — standard deviation =5



Standard Deviation (cont.)

- How many standard deviations is the number/score
away from the mean?

If the mean (average) test score In this class
was 70, and the average distance of scores
from the mean was 10 (stnd.dev.), and your z
score was -2, what was your test score?

. +17

. +.57?

. 07

Tompkins draw this



Normal Distribution and Standard Deviation

Standard
Deviations




Note z scores and how they fit
with percentiles

Symmetric

About 68% within
about mean

|l s.d. of mean

About 95%
within 2 s.d.
of mean

About 99%
within 3 s.d.
of mean




Standard Deviations -3




Normal Distribution and 1Q

About 68% of people
fall in this range within
15 points of 100

About 95% of people
fall in this range within
30 points of 100

Less than 2% Less than 2%
of people fall in of people fall in
this range this range
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34% 34%
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Skewed Distributions

When a distribution of
data includes an extreme
score or two (outliers), the
distribution will be skewed

(a) Negatively skewed (b) Normal (no skew) (c) Positively skewed

- When the skew is caused
by a particularly low score
(or group of scores)

Negative direction The normal curve Positive direction
represents a perfectly
symmetrical distribution

- When the skew is caused
by a particularly high score
(or group of scores)

Examples of normal and skewed distributions
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Skewed distribution Bimodal distribution
- Positive or negative

Positive Negative
skew skew

Height of hobbits Height of NBA
players
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Figure 1.8 Skewed Distribution

These frequency polygons show how
distributions can be skewed in two different
directions. The graph on the left represents the
frequency of heights among hobbits (the little
people from the fantasy The Lord of the Rings)
and is positively skewed because the long “tail”
goes to the right, or positive direction. The graph
on the right shows the frequency of heights
among NBA basketball players and is negatively
skewed—the tail points to the left.

6 7 g
Grades on 10-point pop quiz

Figure 1.9 A Bimodal Distribution

When a distribution is bimodal, it means that there are two high points instead
of just one. For example, in the pop-quiz scores represented on this graph
there are two “most frequent” scores—é and 8. This most likely represents two
groups of students, with one group being less successful than the other.




The Age at Which Married Men Die

-3
]

Percentage of Men

=

4 12 20 28 38 44 52 60 B8 76 84 92 100

isualizingeconomics.com
v more examples

Age ! ) 2005 United States

Income Distribution (Bottom 98%)
Each f equals 500,000 households

112,363,000 M households below $250,000

(2222332333347
(2223322333324 337 ]

(2222223332227
(2223332747 ]

(2222322323232 33337 )]
(22233322 2233223223232 3242777 ]

PRERPRRI

Median
$46,326




Lussatalistics.and..Central Tendencies

Typical workers

Poorly
paid
workers

\ - : Highly paid bosses

Figure 1.10 Positively Skewed Distribution

In a skewed distribution, the high scores on one end will cause the mean to be
pulled toward the tail of the distribution, making it a poor measure of central
tendency for this kind of distribution. For example, in this graph many workers
make very little money (represented by the mode) while only a few workers make a
lot of money (the tail). The mean in this case would be much higher than the mode
because of those few high scores distorting the average. In this case, the median
is a much better measure of central tendency because it tends to be unaffected by
extremely high or extremely low scores such as those in this distribution.




Skewed Distribution

® Study.com



Don’t describe data.... These types of
statistical data allow researchers to infer If

the data can be applied to the larger
population



Statistical Significance

Can the results of this experiment be
generalized to the broader public? Could it
be that the results really only fit this group?

Statistical significance uses math equations
to determine the probability (p) that the
results of the experiment happened by
chance.

- The probability that the results happened by chance is
less than 5%
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Figure 1.11 1Q Normal Curve

Scores on intelligence tests are typically
represented by the normal curve. The

dotted vertical lines each reprasent
one standard deviation from the mean,
which is always set at 100. For example,
an 1Q of 116 on the Stanford-Binet
Fourth Edition {Stanford-Binet 4)
represents one standard deviation
above the mean, and the area under

th indicates that 34.13 t
e curve inaicates a percen Standard Devlations

of the population falls between 100 and Wechsler 1Q 40 S5 70 8 100 115 130 145 160
116 on that test. The Stanford-Binet Stanford-Binet41Q 36 52 68 84 100 116 132 148 164
Fifth Edition was published in 2003 and Cumulative % 0.003 0.135 2275 15.856 50.00 84.134 97.725 99.865 99.997

it mow has a mean of 100 and a standard

deviation of 15 for composite scores.






