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Graphs ,

Your notes

Bar graphs

Atype of graphical display can be achieved using a bar graph
The data shown on the x-axis of a bar graphis discrete (not continuous)
= E.g.,scoresonamemory test; number of 'yes' answers ticked on a questionnaire

Abar graph uses categorical data which does not necessarily fallinto any particular
order

= |f aresearcherhad conducted an experiment with three conditions, they could use a
bar graph to display the means of each condition

Bar graphs do have gaps between each category on the x-axis (unlike histograms)
= Thex-axis shows the categories/conditions

= They-axis shows the score/percentage per category/condition
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An example of a bar chart

Histograms

On a histogram, the x-axis represents the categories that have been measured, e.g.,
= the number of goals scored across one football season

= the number of marksin a psychology mock exam across one year group
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= Onahistogram, the y-axis represents the frequencies of each category occurring, e.g., ,
= thefrequency of the number of two goals scoredin one match Your notes
= the frequency of question 5 onthe mock exam being awarded full marks

= Ahistogram thus, shows continuous data
= Any category withzero frequency is represented by a space (a gap) in the chart

= Histograms do not have gaps between the bars; the bars touch each other

5.0

4.0+

3.0

FREQUENCY

2.0

1.0

20 30 40 50 60 70 80 90 100
AGE

An example of a histogram

Line graphs
= Aline graph shows how a quantity (continuous data) changes over time

= E.g., Howthe outside temperature changes during a week (shown below)

= This could be of interest to psychologists who wish to investigate the effect of
temperature on behaviour

= Measurements of the quantity are taken at particular times
= Measurements should be taken at regular time intervals

= These are then plotted as points on a time series graph and joined together with
straightlines

= The straightlines help to identify patterns and features in the data
= Line graphs can show changes over short orlong periods of time

= E.g.,Changestothe memory scores of participants 30 seconds after being shown
alist of words
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= Orchangesin memory scores of one group of people studied over several years ,

= Sometimes aline graph may have more than one data set
Your notes
= E.g., onelinefortemperature and one line fornumber of arrests made on that day
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An example of aline graph

Scatterplots

= Scatterplots are used to display the results of correlations
= Ascatterplot shows the point at which two separate pieces of data meet
= Eachco-variable can be presented along the x-axis or the y-axis

= E.g.,astrong positive correlation will be shown regardless of which axis is chosen
per co-variable

= The arrangement of points on the scatterplot willindicate whether there is a positive
correlation, a negative correlation orno correlation
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POSITIVE CORRELATION| |NEGATIVE CORRELATION| |[NO CORRELATION ,,

Your notes
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Scatterplots showing the different types of correlation
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Box & Whisker Plots ,

Your notes

Box & whisker plots

= Boxand whisker plots are used whenresearchers are interested in splitting data up into
quartiles

= Often, data will contain extreme values

= E.g., there are more people with an IQ of around 100 than there are people with an
IQ of 130

= |faresearchercollects 50 IQ scores, 49 being from 'normal’ people but one
froma'genius' (withanQ of 130), then the 'genius' score would not fitin with the
otherdata

= Using quartiles and drawing a box and whisker plot allows researchers to split the data so
that they can see whatis happening at the low, middle and high points

= Thisallows themto also consider any possible extreme values
= Boxandwhisker plotsinclude the following five values:

= Lowestdatavalue

= Lowerquartile

= Median

= Upperquartile

= Highestdatavalue

= Ongraphpaper, box and whisker plots are drawn with the five values marked by short
verticallines

= The middle three values then form a box with the median line inside
= the median willnot necessarily be in the middle of the box!

= The boxrepresents the interquartile range (middle 50% of the data)

= Thelowest datavalue and highest data value are joined to the box by horizontal lines:
= thesearethe 'whiskers'

= theyrepresentthe lowest 25% of the data and the highest 25% of the data
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| LOWER QUARTILE UPPER QUARTILE| ,
Your notes
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The key features of a box plot

= The box and whisker plot below shows the number of items recalled by a class of four-
year-old children when tested once a week over a month:

= Themedianis 3items
= Theupperquartileis 4.5items
= Thelowerquartileislitem

= The whiskers show the maximum value of 5items and the minimum value of O items

— —
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A box and whisker plot
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Frequency Tables 4

Your notes

Frequency tables

= Afrequency table measures the number of times a behaviour/action/phenomenon
occurs

= E.g.,the number of timeslitteris dropped
= the numberof timesredis chosen foraT-shirt design
= the number of goals scored by playersin one season

= Toorganise and make sense of frequency data, aresearcherwill arrangeitinto a
frequency table:

Score: Number of goals scored in one match by Tally Frequency
school teamin one season
1 1 1
2 [1I Y
3 HEHEI 1
“ HH HH HH HH | 20
5 HH I 8

= Thefrequency table above reveals that the mode for goals scoredis 4, as this happened
20 timesinone season

= Themedianscoreis 5, as this sits in the middle of the ordered data set, i.e., afrequency
of 8

= Themeanscoreis calculated as follows:
= Multiply each score byits frequency e.g.1x1,2x 3, etc.
= Addthe total of these scores;inthiscase,itis1+6+33+80+40 =160

= Divide this score by the total number of goalsin the first column (10) to find the
mean;inthis case,itis10.6

= Therangeis calculated by subtracting the lowest score from the highest score; in this
case,itisb-1=4
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Distributions 4

Your notes

Distributions

= Distributionin psychology refers to the spread of data around the mean for a specific
sample or population

= Researchersinpsychology are interested in the extent to which one data set varies from
the mean

= Do mostscores cluster around the mean?
= Arethe scores spread symmetrically?

= Arethey skewed?

Normal distributions

= Anormaldistributionis symmetrical around the mean, with most scores being close to
it, showing a peakin the middle where the mean value is located

= The shape of anormal distributionis known as the ‘bell curve’, as the measurement
outline looks like a bell

= Most scores (when the datais normally distributed) will fall within the central part of the
bell curve

= Extreme outliers will fall within the 'tail ends' of the curve (small scores on the extreme
left and high scores on the extreme right of the curve)

= The tail ends never actually touch the x-axis, as there is no assumption as to there
being one, final extreme high orlow score

= Examples of data thatis normally distributed are height, weight, shoe size
= The normal distribution can be used to test for signs of deviance from the norm, e.g.,

= people who score beyond two standard deviations of the mean may rank as having
an extremely high orlow score, such as

n |Q
= scoring high onascale toindicate postpartum depression

= scoringlow on an empathy scale which tests for psychopathy
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The normal distribution (note the bell shape of the curve)

Skewed distributions

= |naperfectnormal distribution the mean, mode and median all appear at the peak of the
curve, i.e., they have similar values

= Scoresto the left of the peak represent people who have scored less than the
mean

= Scoresto theright of the peak represent people who have scored more than the
mean

= There are some behaviours/conditions/test scores which do not fit neatly into a normal
distribution; this represents skewed distributions

= Askewed distribution describes a graph curve where one tail is longer than the other
= Thereisasymmetryinthe graph curve;itis not bell-shaped

= Thetwo halves of the distribution do not mirror each other because the datais not
distributed equally on both sides of the distribution’s peak

= Themeanis the measure of central tendency which is most affected by skewed
distributions, as it takes all scores in the data setinto account

Positive skew

= Apositive skew is one in which most of the values are found towards the left side of the
graph, giving along tail on the right
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4

MODE Your notes

MEDIAN

FREQUENCY

POSITIVELY SKEWED DISTRIBUTION

Positive skew

Examples of positively skewed data
= The age at which people take on their firstjob

= |napopulationaged16-80, most scores will likely be at the lower end of the
measure

= Averydifficult maths test might see most students score at the lower end of the mark
scale

= Asthetestissodifficult, there are very fewin the class who scored towards the right
end of the tail (where the high scores reside)

Negative skew

= Anegative skew is one in which most of the values are found towards the right side of
the graph, giving along tail on the left
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FREQUENCY

4

MODE Your notes

NEGATIVELY SKEWED DISTRIBUTION

Negative skew

Examples of negatively skewed data

= The age at which peopleretire

= |napopulation aged16-80 most scores will likely be at the higher end of the scale

= Averyeasy maths test might see most students score at the higher end of the mark

scale

= Asthetestissoeasy, there are very fewin the class who scored towards the left end
of the tail (where the low scores reside)

1, SaveMyExams
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Descriptive Statistics & Outliers ,

Your notes

Descriptive statistics & measures of
central tendency

= Descriptive statistics include measures of central tendency, as they describe the
central or typical value of a data set

= Measures of central tendency are used to summarise large amounts of data into typical
mid-point scores

The mean

= This calculates the average score of a data set

= The meanindicates what aresearcher would expect to find (as the average score) if they
were to replicate the procedure of a given study

= Themeanis calculated using the total score of all the values in the data set divided by
the number of values in that set

= Eg.,4+6+7+9=26
= 26+4=6.5

= mean=6.5

The median
= This calculates the middle value of a data set (the positional average)

= Thedatahastobe arrangedinto numerical order first (with the lowest score at the
beginning of the list)

= E.g.,20,43,56,78,92,67,48isorderedinto 20, 43,48,56,67,78,92
= Median = 56 as thisis the value at the halfway pointin the set
= Sometimes there may be two middle numbersin a set of data
= E.g,1516,18,19,22,24
= Thehalfway pointis between18 and 19
= Inthis case, add the two middle values (18 + 19 = 37)
= Divide the total by 2 (37 divided by 2=18.5)

= Thus,the median=18.5

The mode

= This calculates the most frequently occurring score in a data set

= Some data sets may have:
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= nomode ,

= two modes (known as bi-modal) Your notes

= more thantwo modes (known as multi-modal)
= The modeisusedwhentheresearcher cannot use the mean orthe median

= E.g. aresearcherwishesto measure how many times litteris droppedina
naturalistic observation

= E.g.,withadatasetof3, 3,3,4,4,5,6,6,6,6,7,8, countthe most frequently
occurring number

= Thus,themode =6

Descriptive statistics & measures of
dispersion

= Measures of dispersion calculate the spread of scores and how much they vary in terms
of how distant they are from the mean or median

= Adatasetwithlow dispersion will have scores that cluster around the measure of
central tendency (the mean or median)

= Adatasetwith high dispersion will have scores that are spread apart from the
central measure with much variation among them

= |fadatasetcontained exactly the same score per participant (e.g., everyone
scored 15 out of 20 on amemory test), then the dispersion score would be zero, as
there would be no variation at all in the scores (plus the mean, mode and median
would be identical =15)

Therange
= This describes the difference between the lowest and the highest scores in a data set
= Therange providesinformation as to the gap between the highest and lowest scores

= Tocalculate the range subtract the lowest value from the highest value in the data set,
e.g.,

= tocalculatetherangeof4,4,6,7,9,9, subtract the lowest number (4) from the
highest number (9)

= Therangeis9

= Whendealing with data that has beenrounded, +1is added to the data setto
account for any rounding up or down which has been applied to the original scores

m 9-4=54+]
= Thus,therange=6

Standard deviation

= This calculates how a set of scores deviates from the mean
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= Standard deviation providesinsightinto how clustered or spread out the scores are
from the mean

= Alow standard deviationindicates that the scores are clustered tightly around the
mean, whichindicates the reliability of the data set

= Ahigh standard deviationindicates that the scores are more spread out from the
mean, whichindicates lower reliability

= Normal distributions have alow standard deviation, as they reflect the fact that the
scores are clustered close to the mean

= There are six steps to calculating the standard deviation
1. Calculate the mean
2. Subtract the mean from each score in the data set
3.Square the scores which have just been calculated at step 2
4. Add all of the squared scores together
5.Divide the total squared score by the number of scores minus 1
6. Work out the square root of the variance (using a calculator)
The effect of outliers
= Anoutlieris ascore orvalue that falls far beyond the othervalues in a data set
= These extreme values can be caused by:
= variability within the data
= E.g.,twopeopleinasample of 50 have abnormally good memory
= novel data

= E.g.,people self-report the number of times they look at their fitness score on
theirsmart watch

= errorsinhow the datahasbeencollected

= E.g.,some participants' memory scores were mistakenly not added to the statistical

analysis
= Qutliers cansignificantly affect calculation and interpretation of the mean

= |nadatasetwithoutliers, the medianis preferred over the mean, asitis not affected
by extreme values

= E.g.,adatasetcomprisingscoresof4,6,3,7,16,2,9,4would not be calculated
using the mean due to the presence of the value 16 as this is significantly higher
than the othervalues

4

Your notes
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Inferential Statistics & Probability ,

Your notes

Probability & significance

= Toassess this, they use a level of significance, which reflects how likely itis that chance
factors are responsible for the results

= Thelevel of significance is expressed as p (probability):

= p < 0.05means that the probability of the result occurring by chanceisless than or
equalto 5%

= Thisis the standard threshold in psychology
= p < 0.01meansthatthe probability of chanceisless than orequalto1%.
= This more stringentlevelis used when:
= There may be ahuman cost (e.g., drug trials)
= Previousresearch findings are contradictory
= Researchers consult statistical tables to identify the critical value for their test

= |fthe calculated value meets or exceeds the critical value, they can reject the null
hypothesis and conclude the resultis significant

Using statistical tables

= Oncetheresearcherhas conducted theirresearch and carried out a statistical test, the
test produces an observed (or calculated) value, which is used to determine whether
the results of their study are significant

= The observed/calculated value needs to be compared to the critical value in the
critical values table to determine significance

= To find the critical value from the table, the researcher must ask the following questions,
which will help them to use the critical values table properly:
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QUESTIONS THE RESEARCHER MUST ASK ,
Your notes

IS THE TEST ONE-TAILED OR TWO-TAILED

i.e. DOES THE ALTERNATIVE HYPOTHESIS PREDICT
THE DIRECTION OF DIFFERENCE OR DOES IT SIMPLY
STATE THAT 'THERE WILL BE A DIFFERENCE"?

WHAT IS THE N VALUE
i.e. HOW MANY PARTICIPANTS ARE IN THE SAMPLE?

WHICH LEVEL OF SIGNIFICANCE IS BEING APPLIED
i.,e. THE STANDARD IS 0.05

Determining significance in statistical testing - A Level psychology diagram

Typel & typell errors

= ATypelerroroccurs when the null hypothesisis rejected when it should have been
accepted

= Theresearcherclaims that the results are significant when in fact they are not (also
known as a ‘false positive’)

= ATypelerroris more likely to happen when the researcheruses a probability value thatis
too high, e.g.,

= O.Tratherthan 0.05
= (0.06ratherthan0.05

= ATypell erroroccurs when the null hypothesis is accepted whenit should have been
rejected

= Theresearcherclaims that the results are not significant whenin fact they are (also
known as a ‘false negative’)

= ATypellerroris more likely to happenwhen the researcher uses a probability value that is
toolow, e.g.,

= (0.0linstead of 0.05
= 0.03instead of 0.05

= Usinga 0.05 significance level guards against making eithera Type | ora Type Il error

1’ SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com

17


https://www.savemyexams.com/?utm_source=pdf

Statistical tests ,

Your notes

Hypotheses

= Ahypothesisis a testable statement written as a prediction of what the researcher
expects to find as aresult of their experiment

= Where the aim of a study is expressed in general terms and outlines the focus of the
study; hypotheses must be precise and unambiguous

= There are two types of hypothesis:
= Thenullhypothesis (H,)

= The alternative hypothesis (H;)

Alternative hypothesis (H))
= The H;shouldinclude the independent variable (IV) and the dependent variable (DV)

= BoththelVandthe DVinthe Hishould be operationalised, which involves specifics on
how each variable is to be manipulated (IV) and measured (DV)

= There are two different types of Hy:
= Directional (one-tailed)
= Non-directional (two-tailed)

= Adirectional hypothesis predicts the direction of the difference in conditions, i.e., it
state that one condition will outperform the other

= E.g., Participants who drink 200ml of caffeine before taking a memory test will
correctly recall more items out of 15 than participants who drink 200ml of water
before taking the same memory test

=  Anon-directional hypothesis does not predict the direction of the differencein
conditions, i.e., it simply predicts that a difference will be shown

= E.g., There willbe a difference in the number of correctly recalled items out of 15
depending onwhether participants have drunk 200ml of caffeine or 200ml of water
before taking amemory test

Null hypothesis (H,)

= Allpublished psychological research mustinclude the null hypothesis (H ); this is what
all research starts with

= The H_ begins with the idea that the IV will not affect the DV

= |tisthe defaultassumptionunless empirical evidence proves otherwise

Testing hypotheses

= Theresearchermust then write the H, which assumes ‘no difference’
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= E.g., There willbe no difference in the number of correctly recalled items out of 15
depending on whether participants have drunk 200ml of caffeine or 200ml of water
before taking a memory test

= Theresearcherruns the experiment, uses statistical testing and then must form one
of two conclusions:

= |f theresult shows no difference between conditions (i.e., itis not statistically
significant), then the H must be accepted

= |f theresult shows a difference between conditions (i.e., itis statistically
significant), thenthe H can be rejected (and the H;is then accepted)

Hypothesesin correlational research

= Hypotheses for correlational investigations are writtenin the same way as experimental
hypotheses, apart from one crucial difference

= |nstead of using the term 'difference’, you have to use the term 'relationship or
correlation’, e.g.,

= There will be arelationship between the number of cups of caffeine drunk and
the number of hours slept per night across one week

= Thisisanon-directional hypothesis

= There willbe a negative correlation between the number of cups of caffeine
drunk and the number of hours slept per night across one week

= Thisis anon-directional hypothesis

= There will be norelationship between the number of cups of caffeine drunk and
the number of hours slept pernight across one week

= Thisisanullhypothesis

Factors affecting the choice of a
statistical test

= Astatistical test determinesif a difference/correlationis statistically significant
according the level of significance applied

= Applying a statistical test to a data set determines:
= if the outcomeis due to chance orto the effect of the IV on the DV
= whetherthe nullhypothesis can be accepted orrejected

= There are 3 distinct criteria that aresearcher must consider before deciding which
statistical test to use:

= Have they conducted a test of difference or a test of correlation?

= |fthey have conducted a test of difference, did they use anindependent measures
design, repeated measures design, or a matched pairs design?

= anunrelated designrefers toindependent measures/groups

4

Your notes
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= arelated designrefers torepeated measures and matched pairs
= Have they collected nominal, ordinal orinterval data?
= Thetable belowillustrates which test should be used and when:

Tests of Difference Tests of association or
correlation
Unrelated Related
design design
Nominal data Chi-Squared Sign test Chi-Squared
Ordinal data Mann Whitney | WilcoxonT Spearman's rho
u
Interval data (Parametric | Unrelated t- Related t- Pearson'sr
tests) test test

= Chi-Squaredis a test of both difference and association

= Spearman'srho and Pearson'srare tests of correlation

Parametric & non-parametric tests

= Parametric tests assume the following:

= A normal distribution
= Occurs when datais symmetrical around the mean
= Most scores cluster nearthe mean; fewer are at the extremes
= Produces the familiar bell curve shape
= E.g., heightisameasurement that has a normal distribution

= Theuse of interval data orratio data
= Requires the most sensitive and precise level of measurement

= Homogeneity of variance

= |fthe set of scores perdata set/condition are similar in terms of their dispersion

= |f both conditions have similar standard deviations, this suggests the datais
equally spread and clustered around the mean

= Non-parametric tests do not follow the same criteria as parametric tests
= Thereis no assumption of a normal distribution
= Usefulwhen datais skewed ornot continuous
= E.g., scoresonamemory test

= Non-parametric tests use nominal or ordinal data

4

Your notes
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= Non-parametric tests do not depend onhomogeneity of variance ,

= Parametric tests are more powerful and precise than non-parametric tests
Your notes
= More likely to detect a significant difference or correlationif one truly exists
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The Correlation Coefficient ,

Your notes

The correlation coefficient

= Acorrelationis not aresearch method but an analysis of the relationship between two
co-variables.

In correlational research:
= Variables are not manipulated (no IV).

= |nstead, two co-variables are measured and compared to identify relationships

Types of co-variables
= One orboth of the co-variables could be pre-existing, e.g.,
= School attendance (days presentin Year 11) and number of GCSEs achieved.
= Average August temperature and number of arrests for violent behaviourin a town
= Oneorboth of the co-variables could be collected data, e.g.,
= Number of arguments with a partnerin a month and self-reported stress levels

= Average hours of sleep in a week and number of caffeinated drinks consumed

How correlations are measured
= Eachparticipant contributes two scores (one for each co-variable)
= Dataare plotted on a scattergraph, with each point representing paired scores
= Scattergraphs typically show one of three outcomes:

= Positive correlation: as oneincreases, the otherincreases (e.g., calories consumed
and weight gained)

= Negative correlation: as oneincreases, the other decreases (e.g., hours sitting and
fitness level)

= Zero correlation: norelationship (e.g., hair colourand IQ)
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POSITIVE CORRELATION| |NEGATIVE CORRELATION| |[NO CORRELATION ,

Your notes
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Types of correlation

= Analysing the relationship between co-variables can be done by

= visually 'eyeballing' the scattergraph to see the direction of the relationship
(positive, negative ornone at all)

= calculating the correlation coefficient, whichis expressed as a numerical value

The correlation coefficient

= Anumerical value between -1and +1showing both the strength and direction of a
relationship

= +1lisaperfect positive correlation
= -lisaperfect negative correlation
= Oisanocorrelation

= Strength canbe described as weak, moderate, or strong (applies to both positive and
negative)

= +0.03is aweak positive correlation
= -0.05isamoderate negative correlation
= -0.09%is astrong negative correlation

= The correlation coefficient represents both the direction and the strength of ther

Evaluation of the correlation coefficient
Strengths

= The correlation coefficientis a quick and easy way to analyse data

= Thisisastrength, asit enables the researcher to access large amounts of data that
would otherwise be impossible to gatherif they tried to amass this from scratch

= Large amounts of quantitative data mean that the researchis highin reliability
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= Correlation coefficients allow researchers to make predictions as to the relationship ,

between co-variables
Your notes
= E.g.,knowingthat thereis arelationship between school absence and GCSE results

could be used to identify students at risk and to implement interventions to help
them achieve their potential

Limitations

= Extraneous factors connected to one or both co-variables may affect the result and
lead to invalid conclusions being made

= E.g.,numberof days of absence from school may be due toillness rather than to
choice

= alow GCSE score may be due to a high turnover of teachers in one schoolrather
than to studentabsence

= Correlations cannot establish cause and effect — only association

= Correlation coefficients are useful for analysing linear relationships (height and shoe
size)

= They are less successful when dealing with non-linear relationships (number of
hours worked and level of happiness)
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Thematic Analysis ,

Your notes

Thematic analysis

= Aqualitative method for analysing data such as books, diaries, interview transcripts,
conversations, text messages, or film scripts

= Datais organisedinto categories (e.g., early life, school experience, relationships)
and further divided into sub-themes (e.g., confiict with sibling, bullying, abusive
partner)

= Thematic analysis can be usedto analyse primary (e.g., interviews, conversations) or
secondary data (e.g., published texts, films)

= The aimis to summarise and interpret the main ideas within the materialin order to
identify patterns and conclusions

= |tisaninductive method: themes emerge from the data rather than beingimposed
beforehand

= Examples of approaches usedin thematic analysis might include:

= Analysing a transcript of a couple’s argument, noting frequent references to
“blame” or “upset”

= Reviewing text messages to identify patterns of coercive controlin a relationship

= Examining a film script to explore how female characters are described by
appearance while male characters are described by personality traits

Evaluation of thematic analysis
Strengths

= Qualitative datais richin meaning and detail, which brings with it external validity

= Sorting the datainto themes means that trends and patterns emerge, which can
provide insight into the topic

= These patterns can be used for furtherinvestigationinto the topic

= Thematic analysis enables researchers to investigate topics which might otherwise be
off-limits due to ethical concerns

= |f secondary dataisused whichisinthe public domain, thenit should not
compromise anyone's privacy

= Thereisnoneedtogaininformed consent to access orreport on secondary data
Limitations
= Theinterpretation of themes can be subjective

= Theresearcher's preexisting biases may influence the analysis, which would
compromise the validity of the findings
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= Researchers may not all practise reflexivity fully when conducting a thematic ,
analysis
= The processesusedinthematic analysis are time-consuming and repetitive Your notes

= This means thatresearchers may lose focus and overlook important details

= Consequently,itisless commonly used than quicker methods, despite its ability to
provide deep insights into subjective experiences
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