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Introduction and preparation

Before you start in September, you will need:

® At least one large lever arch file to keep your work in at home
- please keep this organised with dividers - you will be asked
to bring it in for occasional folder checks

® A smaller A4 file to bring into school - you will be expected to
have the last two lessons” work with you to refer back to, as
well as your homework

This summer work is designed to re-cap (or introduce you to, if
you’re new to the subject) the basics of research methods, give
you a historical overview of psychology as a science, introduce you
to the Cornell note-taking method, and give you a chance to
conduct and write-up a short experiment at home.

Task1l | P.3 Cornell note taking

Task2 | P4 A brief history of psychology
Task3 | P.5 Hypotheses and variables
Task4 | P9 Research issues and problems
Task5 | P.14 Experimental designs

Task6 | P.18 Experiment types

Task7 | P.22 Memory experiment

Please bring this completed booklet to your first few lessons in
September.



»° | Cornell note-taking method
Lo

We highly recommend that you learn to use this method when taking
notes. It is designed to give you space to make detailed notes, but also to
highlight the key points and summarise so that you can quickly find the
information you need when you are referring back to them and revising.

It looks like this:
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METHOD
— 20 5 g o _—
! SummaRY

;‘ WRITTEN AFTER CLASS. BRIEF SUMMARY HIGHLIGHTING
“THE MAIN POINTS IN THE NOTES ON “THIS PAGE.
l USED TO FIND INFO LATER.

Have a look at the tutorial here
https://canvas.cornell.edu/courses/1451/pages/view-cornell-note-taking

?module_item_id=28437 or look online - there are lots if you google it.
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https://canvas.cornell.edu/courses/1451/pages/view-cornell-note-taking?module_item_id=28437
https://canvas.cornell.edu/courses/1451/pages/view-cornell-note-taking?module_item_id=28437

) | Abrief history of psychology
<

Read through the timeline on this page and answer the questions below.

https://www.learner.org/series/discovering-psychology/explorations/history-of-psychol
ogy-contemporary-foundations/

1. In which year, and where, did Wilhelm Wundt open the first
psychology laboratory?

2. Who, and when, first introduced the term ‘psychoanalysis’?

1. When was the first general intelligence scale developed - and who
did so?

2. Which approach did John B. Watson introduce in 19137?

3. What was the electroencephalogram, and when was it invented?

1. When were drugs first used to treat depression?
2. When were the APA ethical standards first introduced?

3. Who were the two key psychologists associated with the humanistic
approach?

4. Which book is mentioned as an early example of the cognitive
approach?

5. When was the human genome sequenced - and why do you think
this might be relevant to psychology?


https://www.learner.org/series/discovering-psychology/explorations/history-of-psychology-contemporary-foundations/
https://www.learner.org/series/discovering-psychology/explorations/history-of-psychology-contemporary-foundations/
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> | Hypotheses and variables

Read the textbook pages that are on pages 7 and 8 of this booklet. Make a page of
notes using the Cornell method on page 6. Then answer the ‘Apply it’ questions on
this page.

Identify the IVs and DVs in the examples below:

1
2
3.
4

Talking to a child will increase their language ability
People are more aggressive on hot days
Students may be late for school because they stayed up late the night before

Watching horror films will make children have nightmares

Decide whether the following hypotheses are directional or non-directional:

1.

There is a difference in children’s reading ability depending on whether they have
blue or brown eyes

Dogs that are rewarded with treats sit when told to do so more often than dogs
who are not rewarded with treats

There is a difference in the psychology grades of students depending on whether
they are men or women

Teenagers who watch horror films have more friends than teenagers who watch
romantic comedies

Write an operationalised directional and non-directional hypotheses for both of the aims
below:

To investigate whether high confidence levels in children affect their level of obedience.

To investigate whether yawning is contagious.
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The specification says...

Experimental method.

Alms: stating aims, the difference between
aims and hypotheses.

Hypothaeses: directional and non-directional
Variables: manipulation of variables

Including Incdependent and dependent;
operationallisation of variables,

Psychologists are able to draw upon a number of
ageareh but
rimental method

Go on.. .t might make
vou more talkative

Experimental method Involves the manipulation
of an independent variable (IV) to measure the
eilect on the dependent variable (DV). Experiments
may be laboratory, field, natural or quasi.

Aim A general statement of what the researcher
intends to investigate, the purpose of the study.

Hypothesis A clear, precise, testable statement
that states the relationship between the variables
10 be investigated, Stated at the outset of any study.

Directional hypothesis States the direction of the
difference or relationship.

Non-directional hypothesis Does not state the
direction of the difference or relationship.

Varlables Any ‘thing thatcan vary or change
within an investigation. Variables are generally
used in experiments to determine if changes in
one thing result in changes to another.

Independent variable (IV) Some aspect of the
experimental situation that is manipulated by the
researcher - or changes naturally-so the effecton
the DV can be measured.

Dependentvariable (DV) The variable that is
measured by 1the researcher. Any eflect on the DV
should be caused by the change in the IV.

Operationalisation Clearlydefiningvariablesin
terms of how they can be measured.

AExperimental method

Aims
We have a theory that energy drinks affect how much pecple Lalk. Thisis based on our
understanding (having read a few research studies on the Internet) that energy drinks contain
sugar and caffeine, and that these substances Increase alertnass, making people ‘chattier” As luck
would have it, a new energy drink - SpeedUpp - has come on Lo the market and we're keen to
know whether it might affect the talkativeness of those who drnk iL

Nowr that we have an Initlal Idea, the next step s to narow the focus of our research to
praduce an alm. In psychelogical research, aims are developed from theories, |ike our energy
dnnk theory above, except in psychology the thearies tend to be much mare sophisticated and are
based on many more haurs of research! Aims are general staternents that describe the pumpase of
an investigation. In the casz of our irvestigation, the aim would be something alung the lines of:

To investigate whether drinking energy drinks makes people more talkative.

Hypotheses

Having written an aim, we now need 1o formulate 2 hypothesis. A hypothesis is a statement
that is made at the start of a study and clearly describes the relationship between variables as
stated by the theory In the case of our Inwestigation this might ba:

LrinkIng SpeedUpp couses people to becoms more talkative.

Hypotheses can be directional o non-directional. in a directional hypothesis the researcher
makes clear the sort of difference that is anticipated betwezn two conditions or two groups of
paople. For this reason, directional hygotheses include words like more or less, higher or lower,
faster or slower, etc.

Peaple who drink SpeedUpp become mare tolkotive than people who don't.
People who drink water are less talkotive than people who drink SpeedUpp.

& non-directional hypothesis simply states that thare s a difference between conditions or
woups of people but, unlike in a directional hypothasis, the nature of the difference is not
spetified.

Peuple who drink SpeedUpp differ in terms of lalkativeness compared with people who don't
drink SpaedUpp.

Doing an experiment

We have decided to test our energy drink theory by using the experimental method. Firstly, we
are going to gather together two groups of people, let's say ten In each group. then, starting with
the first group, we vdll give each person (or each pertiapant — because that’s what you call people
in studies) a can of SpeedUpp to drink, The partiipants in the other graup will just have a glass
of waater each. \We wil! then record how mary words each participant says in a five-minuste penod
irnmediatzly after they have had their drink.

Deciding which type of hypothesis to use

Leaving aslde the debate about whether or not this is 3 ‘gocd” experiment [it's not really - but
we are taking the whaole design process slowly) and the exact detalls of how it would work (it
probably wouldn't), which type of hypathesis should we choose?

Researchers tend to use a diractional hypotheasis whan a theory or the findings of previous
research studies suggest a particular outcome. When there Is no theory or previous research,
or findings from earlier studies are contradictary, researchers instead decide to use 3 non-
directional hypothesis.

Fven though SpeedUpp is a new energy drink, the effects of calfeine and sugar on
Lalkativeness are well-docurmented. Therefore we will opt for a directional hypothesis on this
occasion.

Study tip




anﬂmus

Independent and dependent variables

In an experimenl, a researcher changes or manipulates the

independent variable (IV) and recoeds or measures the effect of

this change on the dependent variable {DV). All other variables that

might potentally zffect the OV should remain constant In a properly run
experiment, This is so the researcher can be confident that any change in the
OV was due ta the IV, and the IV alone.

Levels of the 1V

In order to test the effect of the IV we need different experimental
conditions. If we simply gave some participants Speedinp, haw would we
know how talkative they wers? We need a comparison. We could either:

o Compare participants’ talkativenass belore and alter drinking SpeedUpp.

« Compare two groups of participants — those who drink SpeedUpp with
thase wha drink water (which is the way we have described the study en
the facing page).

In either case the two conditions are no SpeedUpp or drinking SpeedUpp.
These are the two levels of the IV: the control condition (no Speedlipp / drink
of water) and the exparimental condition (energy drink).

A viell-written hypothesis should make it easy 1o tell what the IV and DV
are. May we proudly urweil the directional hypothesis we have written for our
energy drink investigation comparing two groups of particpants...

The group thot drinks an energy drink will be chottier than the group thot
drirks woter.

Note that this s different from the hypothesis on the facing page -
hypothzses come in all shapes and sizes bt are still correct as long as they
state the aperationalised variables and the relatinnship betwesn tham.

Operationalisation of variables

So far, so good - except we have not yet managed to operationalise the
varlables In the hypothesis In order to maka It testable.

Mary of the things that psychologists are interested in, swch as social
behaviour, intelligence or thinking, are often a little fuzzy and not easy to
define. Thus, In any study, one of the main tasks for the researcher Is 10
ensure that the variables being Investigated are as unfuzzy and measurable
as possible

Sn, a much better hypothesis than the nne above would he:

After drnking 300 m! of SpeedUpp, participants say more words in the next
five minutes than pacticiponts wha drink 300 mf of woter.

Seo the difference? Now that cur varables are operationalised and our
hypothesis is complete, we're free to concentrate on more impartant things,
such as how on earth we're going to count all the words that twenty people
say in five minutes.

Apply it |
Methods  Bringing it all together
Questions

For each ol Lthe aims ol the invesligations below, operalionalise
the IV and DV, and write a dircctional and non-dircctional
hypothesis, [4 marks euch)

1. To investigate whether high confidence leveks in children affect
their level of nhedience.

2. To investigate whether a new drug (Anxocalm) reduces
anxiely in palients with phobias, as compared with having no
treatment.

3. To investigate whether yawning is contagious.

4. To investigate whether owning a goldfish has a positive cffect
on psychological well-being.

5. 1o investigate whether grey-haired people have more fun than
people with other hair colours.

Are two talls better than one? Sometimes the terms ‘two-tailed' and ‘one

Lailed” are used when describing a hypothesis instead ol ‘non-directional’ and
‘directional’”. (Though strictly speaking they are not the same — directional is not
the same as ‘two-tailed”. A directional hypothesss requires a two-talled test of
;lgmﬁmn(r- ... 1o be explained later .|

Apply it i
Methods

Questions

Decide whether the following hypotheses are directional or non.
directional. what features/words in each hypothesis are important when
making your choice? [2 marks cach)

Directional or non-directional?

1. There is a dillerence in children's reading ability depending on
whether they have blue or brown cyes.

2. Dogs that are rewarded with treats sit when told to do so more often
than dogs that are not rewarded with treats.

3. There is a difference in the psychology grades of students depending
on whether they are men or women.

4. Teenagers who walch horror films have more Irends than (eenagers
who watch romantic comedies.

Apply it |
Methods

Questions
Identify the IVs and DVs in the examples below. (2 marks each)

IVs and DVs

1. Talking to a child will increase their language ability.
2. People are more agaressive on hot days.

3. Students may be late for school because they staved up late the
night betore

4. Watching horror films will make children have nightmares,
5. Peaple will be rated as mare attractive if they wear red.

heck |
1. Explain the difference between an aim and a
hypothesis. [2 marks]
2. Identify one way in which each of the following terms
could be operationalised: memory, physical aggression
and intelligence. [3 marks]

3. Suggest two rcasons why a psychologist might choose
to use a non-directional hypothesis. |2 marks|



K Research issues
<2

As with the previous task - read the textbook pages that are on pages 12 and 13 of
this booklet. Make a page of notes using the Cornell method on page 11. Then
answer the questions on this and the next page.

1. Extraneous variables can be subdivided into which two types of variables?

1. Match the statements in the two columns:

Extraneous variables Any individual differences between the
people taking part which may affect the
outcome

Confounding variables Variables that do vary systematically

with the IV so we can’t be sure what
has caused the change in the DV

Participant variables ‘Nuisance’ variables that do not vary
systematically with the IV and can often
be controlled before the experiment
begins

Situational variables Any aspect of the environment that
may interfere with the outcome of the
investigation

1. Any unwanted influence of the researcher on the outcome is an investigator effect
- true or false?
2. Identify the false statement about confounding variables:
a. They vary systematically with the IV
b. They mean we can’t be sure of the true reason for the change in the DV
c. They can only be identified after the experiment has finished
d. They are ‘nuisance’ variables but fairly easy to control
3. Most extraneous variables are extremely difficult to control - true or false?

9



Research issues

6. Confounding variables do not vary systematically with the IV - true or false?

7. Match the statements in the two columns:

Demand characteristics Making sure that all participants are
subject to the same instructions and
experience

Randomisation Participants interpret cues from the

experimenter and research
situation. They may change their
behaviour as a result.

Standardisation The use of chance to reduce the
researcher’s influence on the design
of the investigation

8. The effect of the researcher’s behaviour (conscious or unconscious) on the design of
the study is known as what?

9. Standardised instructions should be given to all participants in an experiment - true or
false?

10. Demand characteristics are a form of participant reaction - true or false?

10
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Research issues

The specification says...

Variables: extraneous and confounding

Demand characteristics and investigator effects.
Control: randomisation and standardisation

In any experiment, there will always be a number

nted factors that can potentlally affect the

hip between the independent and dependent
varlables spolling or distorting the results in the praocess.

Fortunately, psycholo ¢ arve aware of this issue and
nave devised g ant ways of tackling it, sor
which we shall ex

Kev terms

Extraneous variable (EV) Any variable, other thanthe
independent varlable (1V), that may affect the dependent
variable (DV) if it is not controlled. EVs are essentially
nuisance variables that do not vary systematically with
the IV.

Confounding variables A kind of EV but the key feature
is that a confounding variable varies systematically with
the IV. Therefore we can't tell if any change in the DV |s
due to the 1V or the confeunding variable.

Demand characteristics Any cue {from the researcher or
from the research situation that may be interpreted by
participants as revealing the purpose of an investigation.
This may lead to a participant changing thelr behaviour
within the research situation.

Investigator effects Any effect of the investigator's
behaviour (censcious or unconscious) on the research
outcome (the DV). This may include everything from the
design of the study to the selection of, and Interaction
with, participants during the research process

Randomisation The use of chance methods to control for
the effects of bias when designing materials and deciding
the order of experimental conditions.

Standardisation Using exactly the same formalised
procedures and instructions for all participants ina
research study.

Saint or sinner? Some

Extraneous variables

The key Lo an experiment is that an independent variable (IV] is manipulated {changed)
1o see how this affects the dependent variable (DV]. The only thing that should influence
the DV is the IV. Any other variables that might potentially Interfere with the IV (or the
DV} should be controlled or rermoved. These additional, unwantad variables are called
extraneous variables and, where pessible, are identifiad at the start of the study by the
researcher, who then takes steps to minimise their Influence.

Many extraneous vanables are stralghtforward to control sich 3s the age of the
participants, the lighting in the lab, etc. These are described as ‘nuisance vanables’ that
do not vary systematically with the I Thesa may ‘muddy’ the experimental water so 1o
speak but do not confound the indings of the study. Thay may just make it harder Lo
detect a result.

Confounding variables

Confounding variables do change systernatically with the IV, Let us imagine in our
anergy drink study we have twenty participants in total and decide to use the first

ten participants who arrive for the Speedupp condition. It happens that these first ten
participants are all very excited bacause they saw Prince William armive at thelr school,
This meant that there was some delay before further participants arived and by then
people were less excited. This unexperted event means we have ended up with a second
unintended 1V - being excited or not.

So when we tome Lo analyse our results and find that the Speedupp group were
chattier we ran't be sure if this is because of the drink or the excitement. The problem is
that the emolion varied systematically with the IV and this afone tould explain changes
in the DV.

Demand characteristics

Participants are not passive within experiments and are likely to ba spending much of
their time trying 1o make serse of the new situation they find themselves in. As such,
participant reactivity is a significant extraneous variable in experimental research and
one that is very difhicult to control.

In the research situation, participants will try to work out whal is going on. Certain
clues may help them interpret what is going on. These clues (or ases) are the demand
characteristics of the exparimental situation and may help a participant to ‘second-
guess’ the exparimenter’s intentions as well as the aims of the study.

Participants may also lock for clues to tell them how they sheuld behave in the
axpenmental situation. They may act in 3 way that they think Is expected and over-
paerform to please the experimenter (the ‘please-U effect’), or, they may deliberately under-
perform to sabotage the results of the study (the ‘sarew-U effect’). Either way, participant
behavinur is ne longer natural - an extranenus vanable that may afiect the DV

R

Mqthods’ Extraneous variables

In & properly conducied experiment it is important that
potential extraneous variables are identified during the
design of the study and appropriate steps are (aken o
control them,

Questions

1. Corme up with at feast ten extrancous variables that would
need (o be controlled in the energy drink study. (70 marks)

2. Which of the extraneous variables you have listed would

be casy to control and which would be more difficult?
(2 marks)

participants try
researcher in exp
whereas others try

3. lake five of the extraneous vaniables you have listed and
cxplain what steps you would take to control them.
(5 marks)
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—
Investigator effects

Parlicipant reactivity also leads Lo investigator effects. Consider this: it is
possible that during our energy drink study, as we are recording the words
spoken by each participant, we may be Inclined to smile mora during
our Interactions with some participants than others, Glven that we are
expecting the enesgy drink group to speak more than the water group, we
may unknawingly — in our unconstious behaviour — encouroge a greater
level of chattiness from the energy drink participants,

This is an example of an investigator effect, which refors to any
urwanted influence of the investigator on the research outcome, As
Hugh Coolican (2006) points out, this can indude expectancy effects and

selection of the participants, the materals, the Instructions, etc. Leading

58, are a good example of the power of investigator effects.

Randomisation

In any investigation there are simple steps that a researcher can take to
minimise the effect of extraneous/ronfounding variables on the outcome.
One of these is randomisation, which refers to the use of chante methods
1o reduce the researcher’s untonscious biases when designing an
investigation. In short, this is an attempt to control investigator effects.

tor example, 3 memory experiment may involve participants recalling
wiords from a list. The order of the list should be randomly generated so
that the position of 2ach word is not decided by the researcher.

In an experiment where participants are Involved In a number of
different conditions, the order of these conditions should be randomly
determined, For example, in the energy drink experiment we might want

experimental conditions: drinking water (Condition A), drinking 100 ml of
SpeedUpp (Condition B), drinking 200 mi of SpeedUpp (Condition C), and
drinking 300ml of Speedupp (Condition D).

it all participants were Lo take part in all four conditions, the order in
wihith thess conditions were complelzd would need 1o be randornised for
each participant (this is an altemative to counterbalancing - discussad en
the next spread).

Standardisation

As far as is possible vathin an investigation, all participants should be
subject to the same environment, information and experience. To ensure

wihat will bz done in the study. This includes standardised instructions
that are read to each participant. Such standardisation means that non-
standardised changes in procedure do not acl as extraneous vanables.

Apply it |
Methods Maths test

A teacher wanted (o see how the investigator ellec would
influence performance on a maths test. She gave 20 of her sixth
form class the same maths test but tokd hall of the class the test
waas suilable for year 10 students and the other half that it was
suitable for degree students. When the results of the test were
analysed, the group that were (old il was suilable lor year 10s
had performed significantly better on average.

Questions

1. Identily the IV and the DV within this experiment. (2 marks)
2. Identily one possible extraneous variable in this experiment
and bricfly explain how it may have affected the DV. (3 marks)
3. Ixplain how the results of this experiment could be used to
suppaort the investigator effect. (7 marks)

unwanscious cues (such as those described above). It might also refer 1o any
actions of the researcher that were related to the study’s design, such as the

questions, whidh are discussed In relation to eyewitness testimony on page

ta know what quantity of SpeedUpp raused chattiness. We may set up four

this, all procedures are standardised, in other words there is a list of exactly

The Variable family

Ivy (IV) and Davy (DV) are a happy couple with a good relationship
However, Civy (CV] is olten mterlering and Lries o comstantly change
Davy much to lvy’s annoyance. ..

Study tip

Apply it |

Methods Participant variables and
situational variables

Cxlraneous vanables can be subdivided inlo parlicipanl variables and
situational variables. Participant variables arc any individual differences

between participants that may affect the DV. Situational variables are any
features of the experimental situation that may affect the DV.

Question
Decide which of the variables below are participant variables and which
are situational variables, (4 marks)

Naise Age Mativation Weather
Personality lemperature Intelligence Concentration
Time of day Gender Instructions

-
A

1. Outline what is meant by ‘demand charactenstics”. [2 marks]

2. Explain the difference between an extraneous variable
and a confounding variable. [2 marks]

3. Sugegest one example of how randomisation could be
used within psychological research. [2 marks]

4. Outline what is meant by ‘investigator effects’ and
explain why it is important to control for these when
conducting research. |4 marks|

13
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Experimental designs

As before - read the textbook pages that are on pages 16 and 17 of this booklet.
Make a page of notes using the Cornell method on page 16. Then answer the

questions on this page.

1. Identify whether the following are examples of independent groups, repeated
measures or matched pairs:

d.

Depressed participants were assigned to receive either cognitive or
behavioural therapy. A standardised test for depression was
administered and participants were matched according to the severity
of their symptoms.

A researcher randomly assigned participants to one of two conditions.
Those in condition 1 were asked to recall a list of words grouped into
meaningful categories; those in condition 2 were asked to recall the
same words grouped randomly.

To find out if students are more alert in the morning or afternoon, all
students were given a hazard perception test before school and at the
end of the day.

2. Identify the limitation of a matched pairs design:

o n T o

Lower risk of participant variables than independent groups
Lower risk of demand characteristics than repeated measures
Less economical to carry out than other designs

Lower risk of order effects than repeated measures

3. Which of the following is not a type of order effect?

o oo

d.

Fatigue
Intelligence
Practice
Boredom

4. Which design completely removes the problem of participant variables?

a.
b.
C.

Independent groups
Matched pairs
Repeated measures

14
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Experimental designs

The specification says...

Experimental designs: repeated measures, Exper]menta] dCSIgns

independent groups, matched pairs Experimental design refess to the way in which participants are used in experiments. By
‘used’ we do not mean taking them out for dinner and never calling them again, we mean
how participants are orranged in relation to the different experimental conditions.
out whether the in¢ riable

ndent variable (DV), we need lndependent gTOllpS
something with - a com on conditior An Independent groups design Is when two separate groups of participants experience
a different lev v two different conditions of the experiment. If there are two levels of the independent
variable {|V) this means that all participants experience one level of the IV only In our
SpeedUpp energy drink investigation this would involve:
+ One group of participants (group 1) drinking the energy drink {let’s call this condition A,

Control: random allocation and counterbalancing.

Thisleads us to three types of experimental design, each
with different strengths and limitations

the experimental condition).
Key terms » Adifferent group of participants (group 2} drinking the water {let’s call this condition B,
Experimental design The different ways in which the control condition).

participants can be organised in relation to the

S tmenta con o The perfarmance of the two groups would then be campared. In this case, we would

compare the difference in the mean number of words spoken in the five-minute period
Independent groups design Participants are allocated after drinking for each group/condition.

to different groups where each group represents one Repea ted measures

experimental condition.

Anather way of camying out the energy drink investigation would be to use a repeated
Repeated measures All participantstake partinall 23
conditions of thé experiment. measures design - all participants experience both conditions of the experiment.

« Lach participant would first, for example, experience condition A (the energy drink
candition, the experimental condition).

» tach participant would then later be tested again in condition B (the glass of water
condition, the control condition).

Following this, the two mean scores from both conditions would be compared to see it
there was a difference.

Matched pairs

In a matched pairs design, participants are paired together on a varlable or variables
relevant to the experiment. For instance, in a memory study participants might be
matched on thelr 10, as this might be a good Indicator of thelr ability to recall Information.
The two participants with the first and second highest IQ scores would be paired together,
as would the participants with the third and fourth highest, and so on. Then one
participant from each palr would be allocatad to a different condition of the experiment.
This is an attempt to control for the confounding variable of participant variables and
often necessitates the use of a pre-test if matching Is to be effective.

So batk to our SpeedUpp study, we might observe participants interacting in a room
before the experiment begins and select the two people that appear to be the chattiest. One
of the pair would be placed in condition A and the other in condition B. We would then do
the same with the third and fourth most talkative participants, and so on. The experiment
would then be run In the same way as an independent groups design {see above).

Matched pairs design Pairs of participants are first
matched on some variable(s) that may affect the
dependent variable. Then one member of the pair is
assigned to Condition A and the other te Condition B.

Random allocation An attempt to control for
participant variables tn an independent groups design
which ensures that each participant has the same
chance of being in one condition asanyother,

Counterbalancing An attempt to control for the

effects of order in a repeated measures design: half the
participants experience the conditions in one order, and
the other half in the opposite order.

Study tip

In an independent groups
design (left] the participants
in cach condition are

ditterent. .. but they are the
same in a repeated measures
design (right)
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Evaluation

Independent groups

The biggest issue with an independent groups design is that the participants
who occupy the different groups are not the same in terms of participant
vanables. If a researcher finds a mean difference between the groups on the
dependent variable (DV) this may be more to do with participant variables
than the effects of the V. These differences may act as a confounding variable,
reducing the validity of the findings. To deal with this problem researchers use
random allocation (see right).
Independent groups designs are less economical than repeated measures
as each participant contributes a single result only. Twice as many participants
would be needed 1o produce equivalent data to that collected in a repeated
measures design. This increases the time/money spent on recruiting participants.
The strengths of using independent groups are that order effects are not a
problem whereas they are a problem for repeated measures designs. Participants
also are less likely 1o guess the aims,

Repeated measures

The biggest issue for repeated measures is that each participant has to do at
least two tasks and the order of these tasks may be significant {i.e. there are order
effects). In the energy drink example, having the energy drink first may have a
continuing effect when a participant drinks water afterwards. To deal with this,
researchers use counterbalancing {see right).

Order effects also arise because repeating two tasks could create boredom
or fatigue that might cause deterioration in performance on the second task, so
it matters what order the tasks are in. Alteratively, participants’ perfarmance
may improve through the effects of practice, especially on a skill-based task -
this case participants would perform better on the second task. Order acts as a
confounding variable.

Itis also more likely that participants will work out the aim of the study
when they experience all conditions of the experiment. For this reasen, demand
characteristics tend to be more of a feature of repeated measures designs than
independent groups,

The strengths of using repeated measures are that participant variables are
controlled (therefore higher validity) and fewer participants are needed (therefore
less time spent recruiting them).

Matched pairs

Participants only take part in a single condition so order effects and demand
characteristics are less of a problem.

Although there Is some attempt to reduce participant variables in this design,
participants can never be matched exactly. Even when identical twins are used as
matched pairs, there will <till be important differences between them that may
affect the DV.

Matching may be time-consuming and expensive, particularly if a pre-test is
required, so this is less economical than other designs.

A it
M‘;‘t’l:yods Which design?

Questions

Which of the following is an independent groups design, a repeated
measures design or a matched pairs design? (1 mark each)

1. Depressed participants were assigned to receive either cognitive
therapy or behaviour therapy for a 12.week period. A standardised
Lest for depression was administered and participants were paired
on the severity of their symptoms.

2. A researcher randomly assigned student volunteers to two
conditions. Those in condition 1 attempted Lo recall a list of words
Lthal were organised inlo meaninglul categories; those in condition 2
attempted to recall the same words, randomly grouped on the page.

3. To investigate whether students are more alert in the morning
or the alternoon, cach student is given a hazard perception test
hefore school and at the end of the day.
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A tt
M':‘:I?odsl Random allocation

To address the problem of participant variables in an independent
groups design, participants should be randomly allocated to the
different experimental conditions. Random allocation attempts to
evenly distribute participant characteristics across the conditions
of the experiment using random techniques — lor example pieces
of paper with A or B written on them are placed in a ‘hat’ and the
researcher selects them one at a lime Lo assign participants 10 groups.

Question
Explain one way in which we could have randomly allocated
participants Lo the two condilions in Lthe energy drink study. (3 marks)

Apply lt
Method,s Counterbalancing

Counterbalancing is an attempt to control order effects in a repeated
measures design. In counterbalancing, half the participants take part
in condition A then B, and the other hall take part in condition B
then A as follows:

Participant 1 AB

Participant 2 B-A

Participant 3 A-B and so on.

Counterbalancing is sometimes referred to as the ARBBA technique for
obvious reasons i.e, where every participant does four trials, A, B, B
then A,

Note (as with random allocation in relation Lo participant variables),
counterbalancing does not remove or prevent the problem, but
attempts to balance out the ctfects.

Question
Explain how, if we had used a repeated measures design in the

energy drink study, we could have counterbalanced the two
conditions, (3 marks)

Apply it
Methods

Rat-man

Look al the Bugelski and
Alampay rat-man study
on page 113. Explain
why a repeated measures
design would not have
been suitable for this
investigation. (2 marks)

IUs & little known facl thal the Swedish pop group
ABBA took their name from a way of reducing order
effects in a repeated measures design experiment

heck |
Outline what is meant by ‘random
allocation’ and oultline one way in which
this could be carried out. [3 marks]

2. Explain one limitation of a repeated
measures design. [3 marks]

3. Outline what is meant by a ‘'matched pairs
design’. [2 marks]




2P Experiment types
2 s

As before - read the textbook pages that are on pages 20 and 21 of this booklet.
Make a page of notes using the Cornell method on page 16. Then answer the
questions on this page.

1. Identify which type of experiment all of the scenarios below are - either lab, field,
natural or quasi.

a. Measuring the ability of three groups of children to put a comic strip in the
right order - one group has a diagnosis of autism, one group has Down
syndrome, and the third has no diagnosis.

b. Measuring the number of bystanders who helped a man collapsed on a
subway when he was smartly dressed with a stick compared to when he was
dressed shabbily and smelled of alcohol.

c. Measuring aggression levels of children in a Canadian town before and after
television was introduced to the area.

d. Measuring participant ratings of how bright and appealing pictures of food
appeared to them; one group had been deprived of food for 4 hours
beforehand, the other had eaten normally.

e. Measuring the stress levels of town residents before and after a zombie
invasion

f. Comparing the performance of a group of humans and a group of zombies on
a video game.

g. Measuring the response of zombies to a range of stimuli, e.g. bright lights
and electric shocks.

h. Counting how many people refuse to enter a lift when there is one zombie in
it compared to when there are three zombies in it.

2. Identify the advantage of a lab experiment:

a. High in external validity
b. Lack control of extraneous variables
c. Standardised procedure makes them easy to replicate

3. There is higher realism in a field experiment than a lab experiment - true or false?

4. Quasi experiments can’t be conducted in a lab - true or false?
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Key Points Details

Summary
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Types of experiment

The specification says...

Types of experiment, laboratory and
field experiments; natural and quasi
experiments.

All experiments invelve a change in an
independent variable with the researcher
recording or measuring the subsequent
effects on the dependent variable

How the IV changes, and under what
circumstances, varies from one type of
experiment to another There are iour
di ‘lorem types of experiment used in

: ¢, each with its own strengths
and limitations

KevV 1)

Laboratory (lab) experiment An
experiment that takes place in a controlled
environment within which the researcher
manipulates the IV and records the effect
on the DV, whilst maintaining strict
control of extraneous variables.

Field experiment An experiment that
takes place in a natural setiing within
which the researcher manipulates the IV
and records the effect on the DV,

Natural experiment Anexperiment where
the change in the 1V is not brought about
by the researcher but would have happened
even if the researcher had not been there.
The researcher records the effect on a DV
they have decided on.

Quasi-experiment A study that {salmost
an experiment but lacks key ingredients.
The IV has not been determined by anyone
(the researcher or any other person) - the
‘variables’ simply exist, such as being old
or young. Strictly speaking thisis notan
experiment.

Good enough to eat?

It a researcher had deprived you of food for four
hours you might perceive this cake as being brighter
than if you had just eaten, but would you have been
involved in a lab, field, natural or quasi-experiment?

Laboratory experiments

Laboratory experiments are conducted in highly controlied environments. This is net always a
laboratory (lab) — it could, for example, be a classroom where conditions can be well-controlled.

Strengths

Lab experiments have high tontrol over confounding (CVs) and extraneous variables (FVs). This
means that the researcher can ensure that any effect on the dependent variable (DV) is likely
to be the result of manipulation of the independent variable (IV). Thus, we can be more certain
about demonstrating cause and effect (high Intemal validity).

Replication is more possible than in other types of experiment because of the high level
of control. This ensures that new extraneous variables are not introduced when repeating an
experiment. Replication Is vital to check the results of any study to see whether the finding Is valid
and not just a one-oft

Limitations

Lab experiments may lack generalisability. The lab environment may he rather artificial and
nat like everyday life. In an unfamiliar context participants may behave in unusual ways so their
behaviour cannat always be generalised heyond the research setting (low external validity).

As well as this, participants are usually aware they are being tested in a lab experiment (though
they may net know why) and this may also give rise to ‘unnatural’ behaviour (see demand
characteristics described on page 170},

Furthermaore, the tasks participants are asked to carry out in 3 lab experiment may not
represent everyday experience; for instance, recalling unconnected lists of words as part of 2
memaory experiment (low mundane realism).

Field experiments

In field experiments the IV is manipulated in a natural, more everyday setting (in the field).
The researcher goes to the participants” usual environment rather than, in a Iab experiment,
participants going to 4 researcher’s lab,

Strengths

Field experiments have higher mundane realism than lab experiments because the environment is
maore natural. Thus field experiments may produce behavieur that is more valid and authentic. This is
especially the case as participants may be unaware they are being studied (high external validity).

Limitations

However, there Is a price to pay for increased realism due to the loss of control of (Vs and EVs. This
means cause and effect between the |V and the DV in field studies may be much more difficult to
establish and precise replication is often not possible.

There are also Important ethical Issues. If participants are unaware they are being studied they
cannot consent (o being studied and such research might constitute an invasion of privacy.

Apply ttv
Methods
Questions

Which of the four investigations below is the lab experiment, the field experiment, the
natural experiment and the quasi-experment? (T mark each)

Lab, field, natural or quasi? You decide

1. Three groups were recruited — autistic children, children with Down syndrome and
a control group (no diggnoss). The autistic children did significantly worse on a task

involving putting a comic strip in the right order (Baron-Cohen el al. 1986).

2. An experiment was conducted on a busy New York subway in which a researcher
pretended to collapse, 1t was found more people helped when the victim was carrying a
walking stick than when they smelt of alcohol [Piliavin ! al. 1969).

. The behaviour of children aged 6-11 in a Canadian town was monitored belore and
after television was first introduced. Increases in levels of aggression were observed after
the children had access to television (Williams 1986).

. Participants were deprived of food and water for four hours and then shown pictures
of food. These participants rated the pictures of food as being brighter than the control
group whao had not been food-deprived (Gilchrist and Nesburg 1952).
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% r-m'z’lr 227 : & MIgh :
Natural experiments e o TEEHER

Natural experiments are like a lab or field experiment insofar as the researcher measures the effect of levels as a result

an IV on a OV. However, what distinguishes a natural experiment is the researcher has no control aver of a zombie

the IV and tannot change it — someone or something else causes the IV ta vary. For example, before and outbreak, but

after a natural disaster or whether a chlid Is In hospital at age 5 or 10. what type of
Mot that it Is the IV that is natural, not necessarily the setting — participants may be tested In a lab. epsoment

The DV may also be naturally occurring (e.g, exam results) or may be devised by the experimenter and Wad mmians

then measured In the field or a lab. Lhis;

Strengths “m it

Natural experiments provide opportunities for research that may not otherwise be undertaken for practical

or ethical reasons, such as the studies of institutionalised Romanian orphans (Rutter er ai,, see page 92). Mm Experlment:s
with zombies

Natural experiments often have high extemal validity because they involve the study of real-world
issues and problems as they happen, such as the effects of a natural disaster on stress levels.

Limitations

A naturally occurring event may only happen very rarely, raducing the opportunities for research. This
alse may limit the scope for generalising findings to other similar situations.

Another issue is that participants rmay not be randomly allocated (0 experimental conditions {note that
this only applies when there Is an independent groups design). This means the researcher might be lass
sure whether the IV affected the DV For example, in the study of Romanian orphans, the IV was whether
children were adopted early or late, However, there were lots of other differences between these graups, such
as those who were adopted late may also have been less sociable than some of the other children which
may have made them less appealing for prospactive parents.

Such research may be conducted in a lab and therefore may lack realism and demand characteristics
may be an issue.

Quasi-experiments

Quasi-experiments have an [V that is based on an existing difference between people {for instance, age
oc gender). No one has manipulated this variable, it simply exists and, unlike in a natural experiment,
the ‘independent varlable” cannot be changed. For instance, If the anxiety levels of phobic and non
phobic patients were compared, the |V of ‘having a phobia” would not have come about through any
experimental manipulation.

As with a natural experiment, the DV may be naturally occurring (o.g. exam results) or may be
devised by the experimenter and measured in the field or a lab.

Strengths and limitations

Quasl-experiments are often carred out under controlled conditions and therefore share some strengths Study tip
of a lab experiment (e.g replication),

(uasi-experiments, like natural experiments, cannot randomly allocate participants to condltions and
therefore there may be confounding variables.

In addition, in both quasi-experiments and natural experiments, the 1Vis not deliberately changed by
the researcher and therefore we cannot clalm that the |V has caused any observed change.

Questions

1. Identity the type of experiment (lab, ficld,
natural or quasi) described below.
{1 mark each)

a) Measuring the change in stress levels in
the loral residents of a town following a
zombie invasion.

b] Comparing the performance of a group
of 20 humans and a group of 20 zombies
on a video game Lhat reguires divided
attention and multitasking.

¢) Measuring the physiological response of
zombies to a range of stimuli including
bright light, loud noise and mild electric
shocks.

d) Recording the number ot people who
refuse to enter a lift when one zombic is
in there compared to when there are three
zombies in there.

2. What are the strengths and limitations ot
each of the experiments described above?
(2 marks each)

‘True’ experiments

In a (ruc cxpcnmcnl the IV is under the dired control of the researcher who manipulates it
and records the effect on the DV. From this perspective, only lab and field experiments are
true experiments as they involve manipulation of the IV by the researcher.

Questions

1. Explain why natural and quasi-experiments cannol be dassified as ‘true' experiments,
(2 marks)

2. Decide which of the following studies would be classed as true experiments and which

would not. {7 mark each)

a) Comparing the attitudes of psychology and sociology students towards independent
study.

b) Comparing the recall ot students who learned a psychology theory in groups and
those who learned on their own.

) Comparing Lhe exam resulls of men and women,

d) Comparing the progress of students who were randomly assigned at the beginning of
the year to either a group taught using traditional methods or a group taught using
contemporary methods.

1. Explain what is meant by a
‘laboratory experiment”. [3 marks]
2. Explain one strength and one
limitation of a field experiment.
[2 marks + 2 marks]
3. Explain the difference belween
a field experiment and a natural
experiment. [4 marks]
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Wy Memory experiment
24

| would like you to find three people who are willing to act as participants in a short
memory experiment. You are going to test the ‘serial position effect’ - which
predicts that people will remember more words from the start and end of a list
than those in the middle.

You will need to generate a list of 21 words. There are word generators online to
help you.

You will need to read out, or ask them to read the list of words. Then test them on
the list of words and record how often each word in the list was recalled.

When you have results from all three people, you can calculate and compare the
mean recall scores for words in the first seven, middle seven, and last seven words.

| will be looking for a well-standardised experiment - this means you are ensuring
that each of the three participants is exposed to the same instructions, stimuli, and
procedure.

| would like you to briefly write up your experiment in the following sections:
AIM - what you were trying to find out

METHOD - What you did. Split this into participants, materials used, and
procedure, including how you standardised everythng

RESULTS - your final data, presented in graph form

DISCUSSION - what went well, what you would do differently next time, how you
might follow this experiment up and take it further.

Please type this up (if possible, if not hand-write) and bring it to your first
psychology lesson in September.
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