z-Scores
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What We Will Cover in This Section
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* What a z-score is. S
« Computation.

* Properties.
* Assumptions.
» Uses
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Question

compared to
the other
students?

On which of the
following tests ‘
did Pat do best
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Name Flea-flicking Gnome-naming
test test
Kim 33 72
Jan 18 66
Fran 22 68
Pat 44 77
Mean 29.25 70.75
SD 11.70 4.86
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29.25
70.75 [44]
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Concept
Mean
Below the Mean (-) Above the Mean (+)




Units of Measurement
1]
20 -1o Oc +10 +20
-2z 1z 0z +1z +2z
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Equations
Defining Working
Equation Equation
X — x —-X
7z = —'Ll z =—
oy Sy
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Examples

Mean=50 SD =10

What is the z score for What is the z score for
a raw score of 65? a raw score of 45?
Z = (65-50)/10 Z =(45-50)/10
Z=15/10 Z=-5/10
Z=1.5 Z =-5
TTIR008 233 Zoscores

X ¢




29.25

X =29.25

e a2 z-1.26

X =70.75
s=4.86
] z-129
4o Bl
Z-score

The purpose of the z-score is to
describe the location of every score
in a distribution relative to the mean.
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Major Hint
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z-score to Raw Score

Raw Score = (z-score x Sy ) + X
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Examples

Mean=35 SD=4

What is the raw score What is the raw score

for a z-score of 1.5?

Raw = (1.5 x 4)+ 35

for a z-score of -.627?

Raw =(-.62x4)+35

Raw = 6 +35 Raw =-2.48 + 35
Raw =41 Raw =32.52
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Compute the Raw Scores

X =29.25
s=11.70

Z=-233




Z Score to New Raw Score
(Standardized Scores)

X,., =(Z xSDy,)+ X new
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Example

Mean =100 SD =16

What is the 1Q score for What is the 1Q score for
a z-score of 1.5? a z-score of -1?

IQ=(1.5x16)+ 100 IQ = (-1 x 16) + 100
1Q =24+ 100 IQ=-16+100
Q=124 1Q=284

Ale bl

Properties of z-Score

1. The mean of the z distribution is 0.

2. The standard deviation of the z
distribution is 1.00.

3. The z-score always indicates how far a
score is from the mean. The units of
measurement are standard deviation
units.

4. The shape of the z-distribution will be
the same as the parent distribution.
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Assumptions

1. The distribution is normal.

2. The units of measurement are
interval or ratio scales.

Uses of the z-score

» Comparing different people on the
same test.

+ Comparing same person across
different measures.

» Comparing different people across
different tests.
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Using z-scores
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Slicing the Normal Curve
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Questions

1. What percent of the 6. What percent of

scores fall above a z- scores fall between
score of 1? the mean an z = -.67
2. What percent of 7. What percent of
scores fall between scores fall above z =
the mean and a z- 1.587?
score of .57 8. What percent of
3. What percent of scores fall between
scores fall below a z- z=1.64 and z= -1.647

score of -1.8?
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More Questions

1. What percent of scores fall below a z-
score of 1.00?7

Z=1.00

50.00% 34.13%
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More Questions

1. What percent of scores fall below a z-
score of .557?

2. What percentile is represented by a z-
score of —1.777?

3. What percent of scores fall between z
=1.00 and z = -.55?

Even More Questions!

» Dr. Digit gave a mathematics test with a
mean of 77 and standard deviation of 6.

— Kim had a score of 80. What was Kim’s
percentile?

— Pat had a score of 70. What was Pat’s
percentile?

— What score falls at the 95! percentile?
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Sampling Means: Introduction

* X represents a sample mean.

» How do we estimate a population the
mean, u?

Sampling Distribution of the Mean

When the Sample Size is Small

N=3
M
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When the Sample Size is Large

N=10
u

Central Limit Theorem

» The sampling distribution of the means
gives a normal distribution.

* The mean of a sampling distribution of
means equals the population p.

Standard Error of the Mean




What is the Standard Error of the Mean?

» The Standard Error of the Mean is the
standard deviation of sample means.

* |t is different for each sample size.

» As the sample size gets bigger the
standard error gets smaller.
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Example

What is the standard error of the mean for the

following?
oy =4 N=25 ox=4N=16
P
425
4
o3 =3
o5 =80

Key Learning Points, Part 1

1. Z-scores show how far a score is from
the mean.

2. Z-scores assume that the distribution
is normal.

3. Z-scores can be transformed to
standard scores.
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Key Learning Points, Part 2

4. Sample means are normally
distributed.

5. The standard deviation of sample
means is called the standard error of
the mean.

6. The standard error of the mean
depends on sample size.
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THE END
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