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Week 1

Population vs Sample
Population: the entireset of individuals, orevents, of interestin a particular study

e E.g.referstoeveryoffice workerin Australia.

e To make the study feasible we draw a random sample from this population, whichwe hope
isrepresentative.

Sample: setof individuals selected from a population

e Representative sample: Asample thatsharesthe key characteristics of the population from
whichithas been taken
e e.g., 100 workersfrom each state

Parameter vs. Statistic
Parameter:a value thatdescribes akey characteristic of the population

Statistic: avalue that describes a key characteristicof the sample
e Statistics are used to estimate values that existin the population.

Types of Variables
Discrete: Contains only asmall number of values

e E.g. handedness (right/left/ambi), favorite season (summer/autumn/ winter/ spring)
e OftenreferredtoasCategorical data

Continuous: Contains many differentvalues

e Weight(40kg- 140kg), age (0-100 years)
e Measuredalonga continuum
e Oftenreferredtoas Measurementdata

Independentvariable (1V): The variablethat we manipulate

e ThelViscontrolled bythe researcher

e Forexample, group membership —the researcherassigns participants to either high anxiety
or low anxiety groups

e Researcherrandomly allocates people to eitheratreatment group or a control group.



The IV ‘causes’ differences/changesin the dependentvariable

Dependentvariable:the variable that we measure

The actual measured data

The variable thatis observed for differences/changes

For example, levels of depression in control vs. treatment groups
The DV is influenced by the IV

Measurement Scales
Nominal: Nominalscales are simply categories with different names

Thereisno underlyingscale and no ordering

Example: Religionis usually measured onanominal scale
Christian, Muslim, Jewish, Other. (1, 2, 3, 4)

Can’tsay that one category is larger/higher/more than another
They are justlabelsforthe different categories.

Ordinal: Ordinal scales are categories with different names AND are organisedintoan ordered
sequence

Example: Degree of iliness —None, Mild, Moderate, Severe.

This allows us to determine the direction of the difference

We can say that severe is greaterthan moderate; and moderate is greater than mild
But distances between the categoriesis unknown

Interval: Equal distances between points on the scale.

Many more pointsthan onan ordinal scale (continuous data)

Temperature (F, C) ismeasured on an interval scale

Distance between 10— 20 degreesis exactly the same as the distance between 50 — 60
degrees.

But, notrue zero point.

0 degrees does not mean an absence of temperature.

Ratio: Equal distances between points on the scale and a true zero point.

Time, length, age.
Such variables have true zero points.



Ivpe of Scale Scale (ualines Example

MNominal Caregones Giender
None Hair colour
Relygnon
rrdinal Ordered categones Small, medm, lagge
Magmitude Mone, moderate, severe
Interval Magmitucle Temperature

Equal intervals

Rati Magmitucle Age
Equal intervals Time
True wero point Weight & Heght..

Type of Statistics
Descriptive statistics: organizingand summarizing data

e Frequencytablesand graphs: a way of organising and simplifying the data we’ve collected

e Theyprovide twokey pieces of information:

e 1. The setof scoresorrange of categoriesthat people could have either obtained orfallen
into on the variable oninterest

e 2. Arecord of frequency, ornumberof individuals, who obtained each score or fell in each
category

Inferential statistics: interpreting dataand drawing conclusions

e Inferentialstatistics are generally used after we have described the dataand are interested
inansweringspecificresearch questions.
Types of distributions

Bimodal distributions
When a frequency distribution has two peaksitistermed bimodal.

Negatively skewed distributions
When more people score atthe high end of a scale, the distributionis said to be negativelyskewed.

Positively skewed distributions
When more people score atthe low end of a scale, the distribution is said to be positively skewed.

Kurtosis
Kurtosisrefers to how ‘flat’ or ‘peaked’ the distribution appears.

Week 2

The Central Tendency

e Statisticsthatrepresentthe ‘centre’ of adistribution.



Measures of central tendency

The mode

The mode is simply the most common score in a data set. Itis the most frequently occurring
value and thus represented by the highestbarin a histogram.

The median

There are many definitions of the median.

Referstoit as ‘the score that correspondsto the pointat or below which 50% of the scores
fallwhenthe dataare arrangedin numerical order’

Thus, when we find the median score, half of the scores will be higher and half will be lower.
A simple rule of thumb formulaforfindingthe medianlocation inasetof scoresis (N +1)/2,
where N = the number of scores.

Therefore, if we have 9numbers, the location of the median will be (9+ 1)/2 = 5.

This meansthat the medianisthe fifth numberinan orderedseries of 9 scores
(e.g.1,2,2,3,3,4,5,5,5).

The mean

By far the most common and popular measure of central tendency is the mean.

The mean issimply the average score in a data setand is calculated as the sum (Z) of the
scores (X) divided by the number of scores (N):

To find the mean of the 9 scores listed above: ¥X =30 30/9 = 3.33

Measures of variability

Range and interquartilerange-

Range statistics report the minimumand maximum score in a data set.

Using the same 9 scores, the range would be 1-5.

Clearly, the range isinfluenced by extreme scores.

The interquartile range overcomes the problem of extreme values by removing the upper
25% and lower 25% of the distribution.

The range of the middle 50% of scoresis then reported.

For example, by removing 50% of the data we could be losingimportantinformation.
The decision to trim the sample should be based on a consideration of the influence of
extreme scoresin the data.

Average deviation and mean absolute deviation

If we wantto assess the degree to which scores vary from the mean, why not calculate the
mean and then compute how much each score deviates from this average value

We could average these deviations to provide asingle measure of variability (average
deviation)

The mean absolute deviation (m.a.d.) overcomes this problem by using the absolute values
of the deviations.

The m.a.d. is the sum of the absolute deviations divided by N to provide an average
deviation.

The variance (s2)




The variance is a fundamental concept whichis calculated inanumber of statistical
techniquesusedin psychological research.

This statisticuses squared deviations to deal with the problem of positive/negative
deviations.

A negative value, once squared, becomes positive.

So we calculate the sum of the squared deviations from the mean (or sums of squares, SS).
The variance cannot be directly interpreted becauseitisinsquared form.

X -X¥
N -1

-

= =

The standard deviation (s)

The standard deviationis simply the square root of the variance. It provides a measure of
the average deviation fromthe mean andis the most commonly reported statistic of
variability.

Once the s2 has been calculated, it can be convertedinto the SD by simply taking the square
root of s2

If the Standard deviation (s)=2.16

This meansthat on average, scores in this sample deviated fromthe mean by 2.16.

The calculation of the variance and standard deviation using the definitional approachis based ona

fourstep procedure:

1

w

The deviations from the mean must be calculated foreach score, i.e. the meanis subtracted
from each score.

Each deviation must be squared, i.e. 2.

All of the squared mean deviations mustbe summed, i.e. >.2to obtain the ‘sum of squares’.
Lastly, the sum of squares must be divided by N—1, i.e., which provides us with the variance
(s2). If we take the square root of this variance we will obtain the standard deviation (s).

The Normal Distribution

Assumptionisthatdependentvariables are normally distributed in the population

If we could sample the entire population, scores would fall into a normal distribution
Thisassumption allows usto answerresearch questions

Mean=0,SD=1

Convertyourdistribution of scoresinto astandard normal distribution by converting each
score into z- score:

X=X

&

A z-score of +1 shows that a score is 1 standard deviation above the mean

A z-score of -1 shows that a score is 1 standard deviation below the mean

A z-score of 0 shows thata score fell right onthe mean

When a behaviourorattribute is normally distributed, then the same proportion of people
inthe population will always fall within particular ranges on the distribution

Knowingthis, we can use zscores to tell us the probability of someoneobtainingagiven
score



Grovaiter and Wallnou

Z-scoresare therefore ‘standard scores’
o Veryusefulincomparingscores from different measurements

e [fa distribution of scoresis normally distributed then you can use it to answer questions
about probability.

Example:

e A Psychology classsitsanexam. The scoresinthe class are normally distributed with the
mean being 60 and the SD being 10.
e Whatisthe probability of selecting someone from this class with ascore greaterthan 80?
e Stepl:identifythe exact position of 80 in the distribution of scores by computingaz score
X-X

A

< =

_ 80-60
10

=42
e Thescore of 80 hasa z-score of +2.

e Step2: We use thisinformation to determine what proportion of scoresin the distribution
fall above and below the value of interest.
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