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Vice-Chancellor's Message

The Distance Learning Centre is building on a stbdiition of over two decades of service
the provision of Externabtudies Programme and now Distance Learning Educéati Nigeria
and beyond. The Distance Learning mode to whichargecommitted is providing access
many deserving Nigerians in having access to higllercation especially those who by
nature of the engagement do not have the luxury of full timdueation. Recently, it i
contributing in no small measure to providing pkaéar teeming Nigerian youths who for ¢
reason or the other could not get admission irgactinventional universitie

Thesecourse materials have been written by writers sigdrained in ODL course deliver
The writers have made great efforts to provideaigate information, knowledge and skills
the different disciplines and ensure that the nieteare usefriendly.

In addition to provision of course materials innpriand -format, a lot of Informatiol
Technology input has also gone into the deploynoémourse materials. Most of them can
downloaded from the DLC website and are availableaudio format whictyou can also
download into your mobile phones, IPod, MP3 amotigodevices to allow you listen to t
audio study sessions. Some of the study sessioerialathave been scripted and are b
broadcast on the university’s Diamond Radio FM 1pWhile cthers have been delivered ¢
captured in audieisual format in a classroom environment for useoby students. Detaile
information on availability and access is available the website. We will continue in ¢
efforts to provide and review course nrials for our courses.

However, for you to take advantage of these formais will need to improve on your |.
skills and develop requisite distance learning @elt It is well known that, for efficient ai
effective provision of Distance learning eation, availability of appropriate and relev:
course materials is gine qua non. So also, is the availability of multiple plat forfor the
convenience of our students. It is in fulfillmerittbis, that series of course materials are b
written to enable our students study at their own pace andesoerce

It is our hope that you will put these course mateto the best us

t i g
| N M e

Prof. Isaac Adewole

Vice-Chancellor
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Foreword

As part of its vision of providing education ftitiberty and Development” for Nigerians and
the International Community, the University of Ilaag Distance Learning Centre has recently
embarked on a vigorous repositioning agenda whialeé at embracing a holistic and all
encompassing approach to the delivery of its Opeance Learning (ODL) programmes.
Thus we are committed to global best practicesigtadce learning provision. Apart from
providing an efficient administrative and acadesipport for our students, we are committed
to providing educational resource materials for uke of our students. We are convinced that,
without an up-to-date, learner-friendly and diseatgarning compliant course materials, there
cannot be any basis to lay claim to being a pravafedistance learning education. Indeed,
availability of appropriate course materials in tipé formats is the hub of any distance
learning provision worldwide.

In view of the above, we are vigorously pursuingaasnatter of priority, the provision of
credible, learner-friendly and interactive coursatenials for all our courses. We commissioned
the authoring of, and review of course materialde@ms of experts and their outputs were
subjected to rigorous peer review to ensure standBhe approach not only emphasizes
cognitive knowledge, but also skills and humane@alwhich are at the core of education, even
in an ICT age.

The development of the materials which is on-gaatgp had input from experienced editors
and illustrators who have ensured that they arerate, current and learner-friendly. They are
specially written with distance learners in mindhisl is very important because, distance
learning involves non-residential students who ofian feel isolated from the community of
learners.

It is important to note that, for a distance leartmeexcel there is the need to source and read
relevant materials apart from this course matefibkrefore, adequate supplementary reading
materials as well as other information sourcesaggested in the course materials.

Apart from the responsibility for you to read thieurse material with others, you are also
advised to seek assistance from your course ttoitd especially academic advisors during
your study even before the interactive session lwisdoy design for revision. Your academic
advisors will assist you using convenient technglowluding Google Hang Out, You Tube,
Talk Fusion, etc. but you have to take advantagthede. It is also going to be of immense
advantage if you complete assignments as at whersdwas to have necessary feedbacks as a
guide.

The implication of the above is that, a distareamer has a responsibility to develop requisite
distance learning culture which includes diligent alisciplined self-study, seeking available
administrative and academic support and acquisitibbasic information technology skills.
This is why you are encouraged to develop your edempskills by availing yourself the
opportunity of training that the Centre’s providelgut these into use.



In conclusion, it is envisaged that the course nmatewould also be useful for the regular
students of tertiary institutions in Nigeria whe daced with a dearth of high quality textbooks.
We are therefore, delighted to present these titldmth our distance learning students and the
university’s regular students. We are confideat the materials will be an invaluable resource
to all.

We would like to thank all our authors, reviewersl roduction staff for the high quality of
work.

Best wishes.

@A—mﬁi

Professor Bayo Okunade
Director
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About this course manual

About this course manual

Experimental PsychologyPSY209 has been producéshbsersity of
Ibadan Distance Learning Centre. It is structurethe same way, as
other psychology course.

How this course manual is
structured

The course overview

The course overview gives you a general introdadiicthe course.
Information contained in the course overview wélhyou determine:

= If the course is suitable for you.

* What you will already need to know.

» What you can expect from the course.

= How much time you will need to invest to complédte tourse.
The overview also provides guidance on:

= Study skills.

= Where to get help.

= Course assessments and assignments.

= Activity icons.

» Study sessions.

We strongly recommend that you read the ovendanefully before
starting your study.

The course content

The course is broken down into study sessions. Bty session
comprises:

» An introduction to the study session content.
» Learning outcomes.

= Content of study sessions.

= A study session summary.

» Assessments and/or assignment, as applicable.
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Your comments

After completing this coursiExperimental Psycholor, we would
appreciate it if you would take a few moments tgegis your feedbac
on any aspect of this course. Your feedback migtiide comments c

= Course content and structt

= Coursereading materials and resources.

= Course assessmel

= Course asggnments.

= Course duratiol

= Course support (assigned tutors, technical hetj.

» Your general experience with the course provis®a distanc
learning studer

Your constructive feedback Il help us to improve and enhance t
Course
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Course overview

Welcome to Experimental
PsychologyPSY209

This course providesn introduction to the techniques of resec
employed in the study of human behavicYou will gain experience in
the conduct of research, including design of singxeeriments
observation and measurement techniques, and thesisnaf behavioure
date in the course of study.

This course manual supplements and complenPSY20¢ Ul Mobile
Class Activitiesas an online course. The Ul Mobile Clis a virtual
platform that facilitates classroom interactat a distancwhere you can
discuss / interact with your tu and peersvhile you are at home «
office fron your internet-enabled computer.

Experimental
PsychologyPSY209—is this
course for you?

PSY209 is a three ungompulsory course fompsychology studer. The
courseintroduces you to scientific methods gimdcedures involved i
theory generation and hypothesis testing and riegorh basic
understanding of research principwill enable youto critically read,
comprehend and evaluate research reports thatdertive knowledg
base in psycholog

Course outcomes

Upon a successful completion Experimental PsycholoPSY209,
you will be able tc

= yse experimental strategy in scientific investigatiom,explain the
benefits involved in seleicly that strategy and its co:

= apply experimental strategy to questions about behavfwough &
critical review of the experimental literature isyghology nd
employing empirical methods.

= develop the skills of experiment report writing using the s$fic
conventions of the American Psychological AssociafAPA).

Outcomes
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Timeframe

This is a 15 week course. It requires a formalystirde of 45 hours. The
formal study times are scheduled around onlineudisions / chats with
your course facilitator / academic advisor to figadié your learning.
Kindly see course calendar on your course webaitedheduled dates.
You will still require independent/personal studwge particularly in

How long? studying your course materials.
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How to be successful in this
course

| As an open and distance learner your approaclatoifey will be

| different to that from your school days, where yxaal onsite educatio

! You will now choose what you want to study, ywill have professione
and/or personal motivation for doing so and you mibst likely be
fitting your study activities around other professl or domesti
responsibilities

Essentially you will be taking control of your le@trg environment. As
conswuence, you will need to consider performance ssekated tc
time management, goal setting, stress managemenBerhaps you wi
also need to reacquaint yourself in areas suckBsagy/ gplanning, copin
with exams and using the web as a learningurce

We recommend that you take time —before starting your se
study—to familiarize yourself with these issues. Them anumber ¢
excellent resources on the web. A few suggestéd hine

http://www.dlc.ui.edu.ng/resources/studyskill.

This is a resource of the UIDLC pilot course modileu will find
sections on building study skills, time schedulibgsic concentratic
techriques, control of the study environment, note tgkhow to reac
essays for analysis and memory skills (“remembéyi

= http://www.ivywise.com/newsletter marchl13 how tdf sgudy.htm
|

This site provides how to master «studying, with bias to emergir
technologies

= http://www.howtostudy.org/resources.|

Another “How to study” web site with useful links time
manageme, efficient reading, questioning/listening/obsegyskills,
getting the most out of doing (“har-on” learning), memory building
tips for staying motivated, developing a learnitay

The above links are our suggestions to start yoyooin way. At the time
of writing these web links were active. If you wantiook for more, go t
www.google.cor and type “self-study basics”, “sadfudy tips”, “self-
study skills” or similar phrase
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Need help?

&

Help

As earlier noted, this course manual complemerdssapplement
PSY20¢tat Ul Mobile Class as an online course.

You may contact any of the following units for infieation, learning
resources and library servic

Distance Learning Centre (DLC Head Office

University of Ibadan, Niger Morohundiya Complexibadan-

Tel: (+234) 08077593551 — 55 llorin Expresswa, Idi-Ose,

(Student Support Officer: Ibadan.

Email: ssu@dlc.ui.edu.ng

Information Centre Lagos Office

20 Awolowo Road, Bodiji Speedwriting House, No. !

Ibadan Ajanaku Street, Off Salvatic
Bus Stop, Awuse Estate, Ope
Ikeja, Lagos

For technical issues (computer problems, web acaesisetcetera
pleasesend mail to webmaster@dic.ui.edu.ng.

Academic Support

&

Help

A course facilitator is commissioned for this caurgou have also bet
assigned an academic advisor to provide learnipg@t. The contacts
your course facilitatoand academic advisor for this course are avai
atonlineacademicsupport@dic.ui.edL

Activities

Activities

This manual features “Activities,” which mayresent material that
NOT extensively covered in the Study Sessidivhen completinthese
activities, you will demonstrate your understandifdpasic material (b
answering questions) bere you learn more advanced conss. You will
be provided with answers to every activity questibimerefore, you
emphasis when waing the activitis should be on understanding y:
answers. It is more important that you understahg every answer i
correct
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Assessments
There are three basic forms of assessment indhise: i-text questions
@ (ITQs) and self assessment questionsQs), and tutor marke
assessment (TMASs). This manual is essentiallydfigth ITQs anc
SAQs. Feedbacks to the ITQs are placed immediafedy the question:
Assessments while the feedbacks to SAQs are at the back of mlaMou will receive

your TMAs as part of cline class activities at the Ul Mobile Cla
Feedbacks to TMAs will be provided by your tutomiot more than
weeks expected duratic

Schedule dates for submitting assignments and ergyagcourse / clas
activities is available on the course wite. Kindly visit your cours:
website often for update

Bibliography

i For those interested in learning 1r on this subjec¢twe provide you witt
! a list of additional resourctat the end of thisourse manu; these may
be books, articles or websit

Readings
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Getting around this course manual

Margin icons

While working through thicourse manual you wiliotice the frequer
use ofmargin icons. These icons serveé'tmnpost” a particular piece «
text, a new task or change in activity; they hagerbincluded to help yc
to find your way around thicourse manual.

A complete icon set is shown below. We suggestybatfaniliarize
yourself with the icons and their meaning befoegtstg your stud

E
Activity Assessment Assignment Case study
Discussion Group Activity Help Outcomes
O |
... \

Note Reflection Reading Study skills
/o7 9,

Summary Terminology Time Tip
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Study Session 1

Approaches to Scientific
Knowledge in Psychology

Introduction

In this Study Sessignscientific explanations of behaviour and the m
goals of psychology as a scierwill be introduced to yc. Through the
scientific method and specific research designs, attempt to develo
scientific explanation for behaviour. A scientifiexplanation for
phenomenon is a tentative explanation, based oectbg observatio
and logic that can be empirily tested.

When you have studied this session, you shouldleeta:

I. explain behaviour using scientific principles.
ii. differentiate scientific explanation from comm sense explanation

Learning Outcomes of behaviour.

1.1 Scientific Explanations of Behaviour

Scientific explanations a Although other types of explanations exist, suchtlasse based c
reason that is based on the common sense or faitrscientific explanations are the only kind
principles of science. accepted by scientists. Scientific explanationsehavunique blend ¢

characteristics that set them apart from others\(Bordens& Abbott,
Objective a judgment that is 2005). These are as folloy

?:;i':;':g?gi‘?nﬁgnzei?”a' 1. Empirical: An explanation of behaviour in a scientific methisc

considering and representing empirical if it is based on the evidence of thesesn To qualify a

facts. scientific, an explanation must be afbjective and systematic
observation often carried out under carefully controlled citiods.
If an explanation of behaviour cannot be verifigdathers, it is no

System observation an empirical and thus not scientific.

;bé:;ts"é? ;th‘:r?:g”'j:fa o 2. Rational: An explanation is rational if it follows the rules logic

confirm or validate criteria. and is consistent Wi known facts. An explanation of behavit
does not qualify to be scientific if the explanatiomakes
assumptions that are known to be false, commiticdbgrrors ir
drawing conclusions from its assumptions, or isonwistent witt
established fact.

3. Testable: A scientific explanation should be either verifia
through direct observation or lead to specific préahs about whe
should occur under conditions not yet observed.efplanation it
testable if confidence in the explanation couldubeermited by a
failure to observe the predicted outcome. In otherds, one shoul
be able to imagine outcomes that would disprovesipanatior

4. Parsimonious: Often more than one explanation is offered an
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observed behaviour When this occurs, scientistsrefer the
parsimonious explanation; the one thaplainsbehaviours with the
fewest number of assumptions.

5. General: A scientific explanation is general. In other wortise
explanation are of broad explanatory power ovesehiat “work”
only within a limited set of circumstances.

6. Tentative: Scientific explanations are tentative in nature.other
words, despite confidence in scientific explanes, there is
possibility that the explanations aiaulty and that is why they a
tentative.

7. Rigorously Evaluated: This characteristic derives from the ot
characteristics just mentioned, but it is importanbugh to desen
its own place in the list. Scientific explanations arenstantly
evaluatedfor consistency with the evider, and with known
principles, for parsimony, and for generality. In thisywaven
accepted explanations may be overthrown in favéwiens thai
are more general, more parsimonious, or more densisvith
observation.

1.2 Common Sense and Scientific Explanations

During the course of everyday experience, we devebplanations ¢
the events happening around us. Largely, theseeafbns are based
the limited information available from the obseneeent and what ot
previous experience has told us is trueese types of explanations ¢
be classified acommon sense explanationsecause they are based
our own sense of what is true about the world adous. Of course
scientific explanations and common sense explamatshare somethir
in common. They bh start with an observanh of events in the re.
world. However, the two types of explanations differ ie tavel of proo
required to support the explanation. Common serpkamations tend t
be accepted at face value, while scientific exglana ar« subjected to
rigorous research scrutil

Scientific explanations and common sense extions share
something in commo they both start with an obserion of events in
the real worlc However, ommon sense explanations tend to
accepted at far value, while scientific explanations are subjecte
rigorous researt.

In differentiating common sense and scientific arglions, let u
examine a case of a father who sued a producerfitfnabecause h
believed that thwar film had causedis son’s friend to kill his son in tt
course of acting out a violent scene from the war. fThat the film coulc
cause a viewer to mistake reality for fantasy migggm to be a viab
explanation of why the father behaved as he didhdAlgt, this
expanation may be intuitively appealing, several dastdisqualify it as
scientific explanation. Rather, it is a common geasplanation becau
common sense explanations are not rigorously etealughey are likel
to be incomplete, inconsistent witther evidence, lacking in general
and probably wrong. This is certainly the case witie father’s
“fantasy” explanation Most television viewers who are acted to




PSY209 Experimental Psychology

watching war films have not displayed any tendetacgarry out attack
on others. Che factors must also contribute to this attasuch as
aggressio, etc.

Althougl, commonsense explanations may “feel right” andegivs &
sense that we understand a behaviour, they maytteckower to appl
across a variety of apparently similar ations. However, when you &
looking for an explanation that transcends situn-specific variables,
you often must look beyond simple commonsense eafilans

Study Session Summary

/o7

Summary

In this Study Session, you explored the conceptsscientific and
common sense explanationscommonsense explanations of behaviot
often too simplistic and situati-specific; and frequently based
hearsay, conjecture or other unreliable sourcasngftc explanations ¢
behaviour in psychology arbased on carefully made observations
behaviou; rigorously tested against alternative explanatioanc
developed to provide the most general accountishapplicable over
variety of situations. For these reasons, scienéifiplanation tends to |
more valid and general than those provided by comsemse

Assessment

Q)

Assessment

SAQ 1.1

I. Explain why scientificexplanation of behaviour is more appeal
than faith or common sense approach.

IIl. Identify the features of scientific explanation tthanake it
particularly useful in this regard.

SAQ 1.2

I. Highlight the similarities and differences between a comnerse
approach to explaining behaviour and a scientifie
Il. Analyse the inherent limitations of a common seayg@roach

Bibliography

Borders, K. S. &Abbott, B. B. (2005Explaining Behaviour. Research
Design and Methods 6th Edition, A process Approact, 5-8.




Study Session 2Methods of Enquiry

Study Session 2

Methods of Enquiry

Introduction

In this Study Sessionyou will be exposed to thvarious methods of
enquiry people use to acquire knowledge about betiavlhe method
explained in thisStudy Sessiorninclude the method of authority, t
rational method, and the scientific meth

At the end of thisStudy Sessigryou should be able to

I. point out ways to acquire knowledge about behavic
ii. differentiate the available methods of acquiring knowledge al

Learning Outcomes behaviour.

Before a scientist can offer valid and general &xations for behaviou

he or she must gather information about the bebavif interest

Knowledge about behaviour can be acquired by skever@thods

including the method of authority, the rational hod, and the scientific
method.

2.1 The Method of Authority

When you use expert sources (whether books or ggoglu are usin
the method of authority. This method involves cdiirsg some sourc
you consider authoritative on the issue in questitor example,
consulting books, television, religious leaderssaientists. This methc
was useful in the early stages of acquiring knoggechowever, it doe
not always provide valid answers to questions abebgviour for at lea:
two reasons. First, thrsource you consult may not be truly authoritat
Second, sources are often biased by a particulant wd view. For
instance, a sociologist may offer you a differexplanation of at
abnormal behaviour, from one offered by a behawalhyrorientec
clinical psychologist

For these aforementioned reasons, the method lobtyt by itself is no
adequate for producing reliable explanations. Alttg this is not to sg
the method of authority is totally faulty in theaseh for explanations «
behaviour the method does play an important role in the asitipm of
scientific knowledge. This is because, informatipou obtain fromrr
authorities on a topic can familiarize you with g@blem in questior
the available evidence, and the proposed explar® With this
information you could generate new ideas about esawd behavioul
However, these ideas must then be subjected taorigoscientific
scrutiny rather than being accepted at face ve
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2.2 The Rational Method

The rational method of enquiry takes place when aoguire knowledge
about behaviour through logical reasoning rathanthuthority or the
evidence of one’s senses. “Knowledge” acquiredhis tvay must be
approached with caution. The power of the ratiomathod lies in
logically deduced conclusions from self-evidenaghs. Unfortunately,
precious few self-evident truths can serve as assans in a logical
system.

However, because of the shortcomings of the ratiorehod, it is not
used to develop scientific explanations. Thoughiilit plays an important
role in science. The tentative ideas that you fabout the relationship
between variables are often deduced from logicdaring. For example,
having learned that fleeing from a fire or tryimg get into a crowded
arena causes irrational behaviour, one can dedhaeé “perceived
availability of reinforces” (escaping death or gejta front-row seat) is
responsible for such behaviour. Rather than agugstich a deduction as
correct, however, the scientist put the deduciboanpirical test.

2.3 The Scientific Method

According to Braithwaite (1953), the function o$@ence is to “establish
general laws covering the behaviour of the emgdide@nts with which

the science in question is concerned”. He furthigued that a science
should allow us to fuse together information conoey separately
occurring events and to make reliable predictidmsué future, unknown

events. One goal of psychology is to establish gghaws of behaviour
that help to explain and predict behavioural evémds occur in a variety
of situations.

Scientific method Principles ~ Although, explanations for behaviour and generakslacannot be
and procedures f‘?rtfhe adequately formulated by relying solely on autlaiie sources and
systematic pursult o using deductive reasoning, these methods (when ioeshbwith other
knowledge involving the

recognition and formulation features) form the_ ba_sc_es for the most povyerfgl_mxph to knowledg_e yet
of a problem, the collection developed:the scientific method The scientific method comprises a

of data through observation  series of four cyclical steps that you can repdwatexkcute as you pursue

and experiment, and the the solution to a scientific problem (Yaremke, Har& Lynn, 1982).
formulation and testing of Th t i
hypotheses €se sieps are:

A. observing a phenomenon;

B. formulating tentative explanations or statementsanfse and
effect;

C. further observing or experimenting (or both) tceeraut alternative
explanations; and

D. refining and retesting the explanations.

2.3.1 Observing a Phenomenon

To observe the behaviour of interest is a starpogqt for using the
scientific method. At this stage, some behaviourgwents may catch
your attention. These preliminary observations ehdviour and of
potential causes for that behaviour can take aetadf forms. Through
the process of observation, you identify varialthes appear to have an
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important influence on behaviour. A variable is atlyaracteristic or
guantity that can take on two or more values. mmdkample cited in the
last Study Session, the amount of violence in afilaris a variable that
can vary from very low to very high. Don't forgdtat in order for

something to be considered a variable, it mustdpalsle of taking in at
least two values. Any characteristic or quantitgtttakes on only one
value is known as a constant.

2.3.2 Formulating Tentative Explanations

After identifying an interesting phenomenon to studext step is to
develop one or more tentative explanations thamseensistent with
your observations. This means that you tentatisédye the nature of the
relationship between two or more variables; thattie relationship
between variables that you expect to uncover withryesearch. The
tentative statement you offer concerning the retestihip between your
variables of interest is called a hypothesis. Bhaged hypothesis must be
testable with empirical research. For example,Higdds more likely to
be aggressive after watching a war film than aftatching a non-war
film”. Notice that the hypothesis links two variabl (the war film and
aggressive behaviour) by a statement indicatingeitpected relationship
between them. In this case, the relationship erpeistthat watching war
film will increase the likelihood of behaving aggséve by a child.
Research hypotheses often take the form of a staead how changes
in the value of one variable (watching war film mon-war film) will
affect the value of the other variable (aggresbefgaviour).

2.3.3 Further Observing and Experimenting

Up to the point of developing a hypothesis, therstific method does not
differ markedly from other methods of acquiring lwledge. At this
point, all you have done is to identify a problemnstudy and develop a
hypothesis based on some initial observation. Ttiensfic method,
however, does not stop here. The third step is¢rentific method marks
the point at which the scientific method differsrfr other methods of
inquiry. Unlike the other methods of inquiry, theientific method
demands that further observations be carried owgstathe validity of any
hypothesis you develop.

Making further observations is simply what the stifec method is all
about. After formulating your hypothesis, you des@yresearch study to
test the relationship you proposed. In this case, decide to design an
experiment in which you systematically manipulatee tamount of
violence in a war film and observe whether différenels of violence in
the film produce different rates of aggressive baha.

2.3.4 Refining and Retesting Explanations

The final step in the scientific method is the @ of refinement and re-
testing. For example, imagine that you found thar Wim increases
aggressive behaviour. Having obtained this resalty would probably
want to explore the phenomenon further: Would ribedism of a film
matter?” A refined hypothesis might take the fallng form: “ Realistic
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war films are more likely to result in increased aggres than unrealisti
war films”.

This process of generating new, more specific, thgses in the light ¢
previous result illustrates the refinement proc&3en, confirming ¢
hypothesis with a resrch study leads to other hypotheses that expai
the relationships discovered, explore the limitshaf phenomenon und
study, or explore the causes of the relationshgentec

As you become more familiar with the process ofdtmting researcl
you will find that not all research studies produceirafative results
That is, sometimes your research does not confiun hypothesis. What
do you do the? In some cases, you might completely discard
original hypothesis. In other cases, however, might revise and -test
your hypothesis. In the latter instance, you afagua strategy known ¢
retesting. Keep in mind that any revised or refinggdthesis must b
tested as rigorously as was the original hypott

Study Session Summary
In this session, we learnt ththere are ways to gaire knowledge abol
behaviour whiclincludes: method of authorityr rational metha. These
metho(s are not acceptable methods for acquiring scierkiimvledge
Summary The scientific method is the onmethod accepted for the acquisition
scientific knowledge The four major steps of the scientific method:
observation of a phenomenon, formation of tentatiglanations, furthe
observation or experimentation to rule out altemeaexplanations
both), and r-testing and refinement of the explanati
Assessment
SAQ 2.1
e I. Enumerate and explain thradifferent methods to understandi
behaviour.
Assessment Il. What are the limitations of the Method of Authoriyd Rationa
methods?
SAQ 2.2

I. Point out the 4 cyclical steps that should takea stientific metho
to solving a problem.
Il. What is the difference betweenirgéhg and retestina hypothesis?

Bibliography
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Study Session3

Psychological Experimentation:
an Application of the Scientific

Method

Introduction

Learning Outcomes

In this Study Session, you will explothe processes in the aication of
scientific metho in psychological experimentation. These inclt
statement of problem, hypothesis formulation, felacof participant:
andassigning the into groups, and types of variab

At the end of thisStudy Sessigryou should be able to
i. state problems in research method.
ii. formulate hypothees in psychological experime
iii. select andassign participants into groups.

Iv. establish empirical relationships between stimuli and reses in
research.

V. control extraneous variables.

3.1 Stating the Problem in Research

A psychological experiment starts with the formigiatof a problem
which is usuall best stated in the form of a question. The questast
be solvable or answerable with the tools that arailable to the
researcher. Once yolave identified the behavic to study, you must
then state a prokm or a research question in vsayat wil allow it to be
testec empirically. Beyond this, the problem may be conedrwith any
aspect of behaviour, whether it is judged to beadrtgnt or trivial.One
lesson of history is that y: must not be hasty in judging the importa
of the priblem on whth a scientific question is based.This is bec
many times what was momentarily discarded as trisidrrelevan has
contributed sizably later to scientific advar (McGuigan, 1997 Many
students of reiarch have trouble at this point. Students sto have little
trouble identifying interesting, broadly definedhbgiours to study (fc
example, “l want to study memory”), but they haw®uble isolating
crucial variables that need to be explol

3.2 Formulating a Hypothesis

The experiment formulates a tentative solution to the problem in
form of a hypothesis. The hypothesis may be a resbgotentia
solution or only a vague guess, but in either ; it is an empirical
hypothesi, in that,it refers to observable phenomenon, i.e. stimud
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behaviour. Following the statement of the hypothetie experimenter
tests it to determine whether the hypothesis iobgly) true or

(probably) false. If true, it solves the probleme tlexperimenter or
researcher has formulated. To test the hypothgsismust collect data;
this is because a set of data is our only criteritarious techniques are
available for data collection, but experimentatisrthe most powerful.

We will examine hypothesis in greater details indytSession Four.

3.3 Selecting Participants

One of the first steps in collecting data is toesklparticipants whose
behaviour is to be observed. The type of partidpastudied will be
determined by the nature of the problem. If the ceon is with
psychotherapy for example, one may select a grdugepressives. A
problem concerned with the function of parts ofth@n would entail the
use of animals (few humans volunteer to serve ascipants for brain
operations). Whatever the type of participant, érperimenter typically
assigns them to groups. For the purpose of thissepuve shall consider
here basic type of experiment; namely; one thablims only two
groups.

Those who collaborate in an experiment for the psepof allowing their
behaviour to be studied may be referred to eitbgyaaticipants or by the
traditional term subjects. “Participants” is peeéble and recommended
in the Publication Manual of the American Psychadab Association
(APA, 1994). “Subjects” is not acceptable becaubke term suggests
that people are being used or that there is assthtierence between the
experimenter and the subject (as a king and higsisk.

3.3.1 Assigning Participants to Groups and Treatment

Participants should be assigned to groups in sueghyathat the groups
will be approximately equivalent at the start o tbxperiment; this is
accomplished through randomization. The experintemé&t administers
an experimental treatment to one of the groups. €kperimental
treatment is that which one wishes to evaluate,ibisdadministered to
the experimental group. The other group, callecctivdrol group, usually
receives a normal or standard or no treatment.

3.4 Stimulus — Response Laws

In the study of behaviour, the psychologist gemgrs¢eks to establish
empirical relationships between stimuli (aspects tbhe external
environment, the surroundings in which we live) aedponses (aspects
of behaviour). This stimulus-response relationskimwn as S—-R law,
essentially state that if certain environmentalrabteristic is changed,
behaviour of a certain type also changes.

3.4.1 Independent and Dependent Variables

The stimulus event that is experimentally studisdan “independent
variable” the measure of any change in behaviaurai “dependent
variable”. A variable is anything that can changealue or amount, such
as magnitude or intensity. Thus, a variable geheiahnything that may




Continuous variable A
variable that can, within a
given range, take on an
infinite number of possible
values.

Discrete variable A
variable that takes values
from a finite or countable set
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assume different numerical values. For example,atfmeunt of pay a

worker receives for performing a given task is adependent variable
that can change in value. However, the performéaaed of the worker is

an example of a dependent variable. The performaraebe dependent
on the amount of a pay a worker receives.

3.4.2 Continuous and Discrete Variables

Variable that assumes any fraction of a value fii.may be represented
by any point along the line in a continuum), isledla continuous
variable. Acontinuous variableis one that is capable of changing by any
amount, even on infinitesimally small one. ExampE continuous
variables include organizational commitment, jobfg@enance etc. A
variable that is not continuous is called a discwmus or discrete
variable. A discrete variable can assume only numerical values that
differ by clearly defined steps with no intermitteralues possible. For
example, the number of student in this class (P®Y) Zvould be a
discrete variable; of course, one would not expgecfind a part of a
student in this class. Thus, one might find 1, 299 or 219 students in
PSY 209 class; but not 1.6, 20.6 or 299.5 studddtiser examples of
discrete include gender, and eye colour.

3.4.3 Determining the Influence of an Independent
Variable

Now, with the understanding that the experimenasks to determine
whether an independent variable affects a dependwaidble (either of
which may be continuous or discrete), let us refhgediscussion to the
concepts of experimental and control groups. Terddhe whether a
given independent variable affects behaviour, thepedmenter
administers one value of it to the experimentaugrand a second value
of it to the control group. The value administetedthe experimental
group is the experimental treatment or experimental condition,
whereas the control group is usually givem@amal treatment or no
treatment. Thus, the essential difference between “experiatérand
“normal” treatments are the specific value of thdependent variable
that is assigned to each group. For example, tependent variable may
be the intensity of a shock (i.e. a continuousalde); the experimenter
may subject the experimental group to a high-intgrend the control
group to a lower intensity or zero— intensity shock

The dependent variable is usually some well defergabct of behaviour
(a response) that the experimenter measures. The vhtained for the

dependent variable is the criterion of whetheritlieependent variable is
effective, and that value is expected to be depsndae the value

assigned to the independent variable. The dependmmble is also

dependent on some of the extraneous variableswihaid be discussed
shortly, that are always present in an experimghtis, an experimenter
varies the independent variable and notes whelleed¢pendent variable
systematically changes. If it does change in valsethe independent
variable is manipulated, then it may be assertatl ttiere probably is a
relationship between the two. If the dependentaidei does not change,
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it may be assertethat the independent variable ) and dependent
variable (DV) are not relate

3.5 Controlling Extraneous Variables

Activity 3.1

Allow 20
minutes

The most important principle of experimentatiorthat the experiments
should try to asse that no variables othethan the independe
variable(s) may affect the dependent variabteislonly the independe
variable(s) whose effect is being evaluated. If ékperimenter allows
number of other extraneous variables to operatelyfren the
experimental situation, the experiment might betammated. For thes
reasons, one seeks to control the extraneous iesiaban experimen
Extraneous variable contaminates an experiment thisd makes th
findings unacceptabl

* Independent variables an aspect of the environment tha
systematically varied such that normal value isgagsl to the
control group and the novel value to the experi@egpnoup.

« Dependent variable is a welkfined aspect of behaviour ti
is the criterion of whetherthe independent variable
effective.

+ Extraneous variables are those variables that magratg
freely to influence the dependent varial

Extraneous variables need to be controlled to accurately assess
the effect of the independent variable on the dependent variable.

Explore the resources in the following il

= http://www.sparknotes.com/psychology/psych101/redenethods/section2.rh
|

= http://aspire.cosm-ray.org/labs/scientific method/sci method selestaf

= http://www.sciencebuddies.org/scie-fair-
projects/project scientific method.sh

Using the knowledge you have gained in this sesmnohthe information in tk
following resourc-links, present a model / chart for scientific metlas applied il
psychology. Endeavour to provide brief explanatanyour mode

See course calendar for schedule date of turning in response to this activity
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Study Session Summary

o7

Summary

In this Study Session, you learnt the critical steps inliegion of
scientific md¢hod in experimentationAn experimenter first states
problem and formulates hypothesis. To test theedthypothesis, th
experimenter selects a sample of participants andamly assign
them to either the experimental group or controlugr These grouy
will be randomly assigned to conditions or treatmentsere the
experimental group serves under a novel conditioth the contro
group serves under a normal or standard cond

Assignment

Assignment

Respond to the questions / tasks in the followiimigl

http://www.psywww.com/selfquiz/ch01mcq.fF

http://sciencespot.net/Media/scimethodwkst

Assessment

Q)

Assessment

SAQ 3.1

I.  State the guidelines that should be followed itiraggaa problern
in research?

SAQ 3.

II.  What are the general principlgsu will considerin formulating
a hypothesis and testing it.

SAQ 3.¢

I. Consider the research ptet: The effect of studyir while
listening to classical musmn academic performance. Amongs
group of 70 people (40 males and 30 females) howldvgou
select and assign participants into groups.

Il. Differentiate between an experimental group andrdrol groug

SAQ 3.
I. Explain the logic of the StimuluResponse La\
SAQ 3.t

I. Identify possible effects of having extraneous afles ir
experimentation.
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Study Session 4

Hypothesis Development and

Testing

Introduction

Learning Outcomes

4.1 Developing an

Hypothesis, as noted ithe previousStudy Sessi¢, is a tentative
statement relating two (or more) variables that yae interested i
studying. ThisStudy Sessioexplains how hypothesis is developed ie
research proce: It will go further to expose you to how to t
hypothesis, and determine wheta hypothesis is accepted or rejec

At the end of thisStudy Sessiaryou should be able to
i. present an hypothesis relating onariable to the othe
ii. highlight the criteria for a good hypothesis.

lii. testan hypothesis.

Hypothesis

Developing your hypothesis should flow logically ficthe sources ¢
information used to develop your research questionther wordsgiven
what you already know from previous research (eijfoeir own or wha
you read in the journals), you should be able tdkema tentativi
statement about how your variables of interestedtaone anothe

Hypothesis development is an important sin the research proce
because it wilinform your later discussions concerning the variable
be manipulated and measured in your study. Becauseoorly
conceptualized research hypothesis may lead tdidnresults,you have
to take considerable ce when stating your hypothesis.For exam
imagine that your general research quescentre on the relationship
between aging and memory. You have spent sevetat ho the library
using PsyINFO to find relevant research articlesu Yiave found sevel
articles showing that older adults show poorer nrgnp@rformane on
tasks such as learning rsense syllables, learning lists of words,
recognizing pictures. However, you fad very little on age differences
the ability to recall details of a cplex events such as a crin

Based on what you found about age differences imang from your
literature review, you strongly suspect that olaeults will not recall th
details of complex eves as much as younger adults. Thus far, you |
a generaresearch question that centogsage differences in the ability
recall details of a complex event. Your next steptd translate yot
suspicion about the relationship between these vwamables into
testable research hypothesis. You might, for ¢le, develop the
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following hypothesis: “Older adults are expecteddcall fewer details of
a complex event correctly than younger adults”.

In the example above, notice that you have takernwlo variables from
your general research question and have linked thitim a specific
statement concerning the expected relationshipdmivthem. This is the
essence of distilling a general research questitana testable hypothesis.
Once you have developed your hypothesis your resk ts to decide
how to test it.

4.1.1Arriving at a Hypothesis

There are some possible general sources of hymsth€kese include the
following:

I: Abstracting Similarities

In these creative phases, the scientists may swagus data, abstract
certain characteristics of those data, perceiveessimilarities in the
abstractions, and relate those similarities to tdate a hypothesis. For
instance, the psychologist largely observes stisahd response events.
It is noted that some stimuli are similar to othesponses. Those stimuli
that are perceived as similar according to a aextharacteristics belong
to the same class, and similarly for the responses.

Il: Forming Analogies

Abstracting characteristics from one set of datd attempting to apply
them to another phenomenon seems to be a formasbméng through
analogy. Indeed, careful investigations will veikely show that all

philosophic theories are developed analogues (DL®30Q). In support,
he pointed out that John Locke’s conception of #ngmd complex idea
was probably suggested by the theory of chemicahsitand compounds
that was becoming prominent in his day.

Ill: Extrapolating from Previous Research

The hypotheses that you formulate are almost alwiggendent on the
results of previous scientific inquiries. The fings from one experiment
serve as stimuli to formulate new hypotheses, aiharesults from one
experiment are used to test the hypothesis, they alao suggest
additional hypotheses. For example, if the resnllidates that the
hypothesis is false, they can possibly be usedrta hew hypothesis that
is in accord with the experimental findings. Insthtase, the new
hypothesis must be tested in a new experiment.

4.1.2 Formulating a Good Hypotheses

The answer probably is that you learn this skilthe same manner that
you learn everything else, by practice. Some hygmithare obviously
more difficulty to formulate than others. Perhafif'e more general a
hypothesis is, the more difficult it is to conceivéghe important general
hypotheses must await the genius to proclaim tlamvhich time science
makes a sizeable spurt forward.

To formulate useful and valuable hypothesis a s$isiemeeds, first,
sufficient experience in the area and second tladitgof genius (which
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includes the characteristics of persevera Once hypothesis is
formulated, i is tested and certainly a camfied hypothesis is better th
a disconfirmed one in that it solves a problem #ng provides sorr
additional knowledge. But even so, sowunconfirmed hypothes are
better than other confirmed hypothe

4.2 Determining a Good Hypothesis

Reflection

The following are criteria by which to judge hype#is. Each criterio

should be read with the understandinct the one that best satisfie is

the preerred hypothesis, assuming that the hypothesisfigatithe othe

criterie equally well. It should also be understabétthese are flexible
criteria, offered tentatively. These criteria irad the following:

i. That hypothesis must be testable.The hypothesis that is preser
testable is superior to one that is only potentigdstable

ii. That hypothesis should be ingeneral harmony with other hypothess
in the field of investigation. Althoughthis is not essential, tt
disharmonious hypothesisisually has the lower degree
probability.

iii. That hypothesis should beparsimonious. If two differenthypotheses
are advanced to solve a given problem, the morgirpanious on
is to be preferred.

iv. That hypothesis should havelogical simplicity. This meanslogical
unity and comprehensiveness, not ease of compriemenghus, if
one hypothesis can account for a problem by itaalfi anothe
hypothesis can also account for the problem butiresj a numbe
of supporting hypotheses or Ade assumptionshe former is to be
preferred because of its greater logical simpli

v. That hypothesis should answer (be relevant to) the particular
problem addressed, and not some other one.

vi. That hypothesis should be expressed in a quantified form, or be
susceptible to convént quantification. The hypothesis that is m
highly quantified is to be preferred.

That hypothesis should have a large number of consequences and
should be general in scope. The hypothesis thdtsyia large
number of deductions (consequences) wilblain more facts the
are already established and will allow more preoinst about even
that are as yet unstudied or established (some of which many
unexpected and novel). In general, the hypothésisleads to th
large number of important dections will be the more fruitft
hypothesis.

Vil.

However, what happens to a hypothesis that is dfgsoeed? If there i
a new (i.e potentially better) hypothesis to take its platcecan be
readily discarded. But if there is no new hypots, then you are likely
to maintain the falseypothesis, at least temporarily; for no hypoth
ever seern to be finally discarded in sciencaless it is replaced by
new one.
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4.3 Hypothesis Testing

Hypothesis testing consists of evaluating potergigblanation for the
observed relationships. In this Study Session, wduunderstand how
hypothesis is tested and what confounds it.

Testable explanation allows you to predict whaatiehships should and
should not be observed if the explanation is corddgpothesis testing
usually begins after you have collected enoughrmétion about the
behaviour to begin developing supportable explanati

4.3.1 Steps in Testing an Empirical Hypothesis

Let us now summarize each major step that is irlin testing an
empirical hypothesis. For this Study Session, ydaghtrdesign a study to
compare the amount of anxiety experienced by stsdan different

departments. The following steps are to be taken.

1. Sate the problem, for example, “Is there a difference in anxiety
levels among students of different departments?”

2. Sate the hypothesis. For example, “If the anxiety scores of English
department and Psychology department students easured, the
Psychology department students will have the higltares” OR
Psychology department students will be higher xiedy levels than
English department students.

3. The experiment is designed; for example, “anxiety” is operationally
defined (such as scores on the Taylor Scale of fMsini
Anxiety(Taylor, 1953), then samples from each papoh are
drawn, and so on.

4. The null hypothesisis stated: p; - o = 0; “There is no difference in
the population means of the two groups”. We areduoting a two
tailed test because we do not have sufficient reéasaconfidently
predict that the psychology students would be nameious — we
just suspect from causal observation that they are.

5. A probability value for determining whether to reject the null
hypothesis is established. For example, if P<.05, then the null
hypothesis will be rejected; if P>.05, the null btpesis will not be
rejected but accepted. Unless otherwise, it ismaeduthat you are
conducting a two-tailed test, which is more conagve.

6. Coallect the data and statigtically analyze them. Compute the value
of t (for t-test) and ascertain the correspondinigcal value.

7. If the means are in the direction specified by higpothesis (if the
psychology students have a higher mean score tharEnglish
students for example) and if the null hypothesigjscted, it may be
concluded that the hypothesis is confirmed. If tia# hypothesis is
not rejected, it may be concluded that the hypathés not
confirmed. Or, if the null hypothesis is rejectbdt the means are in
the direction opposite to that predicted by thedtlgpsis, then the
hypothesis is not confirmed.
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relationship between variableThe relationship is causal if o
variable directly influences the other. The relasioip is co relation:
if the two variables simply change values togeflese-vary) and may
or may not directly influence one anotl

O It is particularly important to distinguish casuabm co relationa

-
©

Study Session Summary

In this Study Session, you observed thgpdthesis development is
important step in the research process becausd! itinwve your later
discussions concerning the variables to be martgualiland measured
your study. Arriving at a hypothesis, one may eact similarities to forn
and relate a stimulus class and a response classmdy reason, perha
by analogy and practise creating hypotheses. Yoy atso rely heavily
on findings from previous experiments to extrapladtential answers
new problem. You learnt that iteria for good hypotheses include t
they are testable, are harmonious (compatible) otitler hypotheses, a
parsimonious, or answer the problem addressed, Alsopreferable the
hypotheses have logical simplicity, are qudable and are fruitful, s
that they may yield numerous consequences. Yohysatheses to guic
research and economize research efforts. But beeaxf@oincidence, fc
it may lead to something of importance that was expected in th
research. Howerr, avoid experimenter shostghtednes. You were also
exposed to ypothesis testing, so as to establisinéck the adequacy
proposed explanatio.
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Assessment

O SAQ 4.1
e I. There is a claim made by an NGO that children froigh-

income families ouperform students from Ic-income students
in sporting activities. How would you present ttigpothesis
relating the respective variables.

SAQ 4.

Assessment

l. List at least six points that should be consideredetermininc
the quality of a good hypothesis.

SAQ 4.
I.  Develop a possible hypothesis and propose stepsttd
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Confounding Variables

Introduction

In this Study Session, you will examine confoundiagiables. Thes
variables are also referred to as extraneous Vasaln addition, th
sources of these extraneous variables shall beaieeol for youl
comprehensior

At the end of thisStudy Sessiaryou should be able to
I. point out extraneous variables.

) ii. highlight sources of confounding variables in resh.
Learning Outcomes

5.1 Extraneous Variables

The presence of an extraneous variable thasyistematically reted to
the indejendent variablemight differentially affect the depende
variable values of the groups in the investigatMhenever two or mor
variables combine in such a way that their effeetsnot be separated
confounding of those variables has occu Confouwnding; although,
always a matter of conce does not necessarily press a serious threat
to internal validit. Internal validity is the extent to which a stt
evaluates the intended hypotheses. Confoundiresssgroblematic whe
the confounding varble is known to have little or no effect on
dependent r criterion variable or when’# known effect can be take
into account in the analysi

Confounding variable is a variable that systemdyicaries along witt
the independent variable. For example, measuringiralividual’s
cognitive intelligence without considering his orerhage has a
confounding variable. However, a study may inclegdefounding and
still maintain a fair degree of internal validitif, the effects of th
confounding variable in the situation under scrut@me known. This i
fortunate, because it is often impossible to elatenall sources
confounding by havir, for example students randomly assigned to t
sections meeting simultaneously. This would celyagliminate thost
sources of confounding related to any differencthentime at which th
sections meet, but now it would be impossible f@ teachero teach
both classes. If second teacher is recruited to teone of the sections
using the standard method, this introduces a nemceof confoundin;
in that the two teachers may not be equivalent imuraber of ways th:
could affect class performance. is explained a study invédgating
performances of studes. Often the best that can be done is to subs
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what you believe to be less serious threats tonatevalidity for the more
serious ones.

5.2 Source of Confounding

Confounding variables or extraneous variables occor both
experimental and co-relational designs, but theyfar more likely to be
a problem in the latter, in which tight control oextraneous variables is
usually lacking. Campbell and Stanley (1963) idesdi seven general
sources of confounding that may affect internaidiigl.

1. History may confound studies in which multiple observatians
taken over time. Specific events may occur betwaaservations
that affect the results. For example, a study efaffectiveness of an
advertising campaign against drunk driving mightamee the
number of arrests for drunk driving at the sameetithat the
advertisements air, this event will destroy theerinal validity of
your study.

2. Maturation refers to the effect of age or fatigue. Performance
changes observed over time due to these factorcardgund those
due to the variables being studied. You might,dgample, assess
performance on a proofreading task before and afleme
experimental manipulation. Decreased performancehensecond
proofreading assessment may be due to fatiguerrélihe to any
effect of your manipulation.

3. Testing Effectsoccur when a pre-test sensitizes participants @t wh
you are investigating in your study. As a consegaenhey may
respond differently on a post-treatment measura thao pre-test
were given.For example, if you measure particigaatial attitudes
and then manipulate race in an experiment on pepgooeption,
participants may respond to the treatment difféyehian if no such
pre — test of racial attitudes was not given.

4. Instrumentation: Here, confounding may be introduced by
unobserved changes in criteria used by observérgbdervers
change what counts as ‘verbal aggression’ whenirggdrehavior
under two experimental conditions , any apparerfferdince
between those conditions in verbal aggression coaldue as much
to the changed criterion to any effect of the irefefent variable.
Similarly, if an instrument used to record actividf/ rats in a cage
becomes more (or less) sensitive over time, it imesoimpossible to
tell whether activity really changing or just thdilay of the
instrument to detect activity.

5. Statistical Regressionithreatens internal validity when participants
have been selected based on extremes scores onrseasre.
When measured again, scores will tend to be closére average in
the population.Thus, if students are targeted f@pecial reading
programme based on their unusually low reading destes, they
will tend to do better, on average, on re-testingneif the reading
programme has no effect.

6. Selection Biasthreatens internal validity because subjects may
differ initially in ways that affect their scoresndhe dependent
measure. Any influence of the independent variadne scores
cannot be separated from the effect of the prdiegidias. This
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problem typically ases when researchers use-existing groups in
their studies rather than assigning subjects taggat radom. For
example, the effects of a programme designed taanepworker
job satisfaction might be evaluated by administetime programm
to workers at one factory (experimental group ) Hreh comparini
the level of job satisfaction of those workersthat of workers at
another factory where the programmvas not given (control grot.
If workers given the job satisfaction programme c¢atk mre
satisfaction with their jobs, i# due to the programme or to -
existing differences between the groupé@re s no way to tell.

7. Experimental Mortality refers to the differential loss
participants from groups in a study. For examptegine that som
people drop out of a study because of frustratiith the task. 2
group exposed to difficult conditions more likely to lose its
frustration-intolerah participants than one exposed to less diffi
conditions. Any differences between the groupsdriggmance ma
be due as much to the resulting difference in gigeints as to an
difference in conditions.

Study Session Summary

o7

In this Study Session, you learnt tliconfounding takes place when t
or more variables combine in such a way that teéects cannot b
separated. There are seven sources of confounklistgry, maturatior
testingeffects, instrumentation, statistical regressi@iedion bias, an

I. Consider a research that suggests student's aoa
performance is tied to the quality of their teachH&oint out the

Summary : .
experimental mortalit
Assessment
@ SAQ5.1
Assessment

dependent, independent and possible extraneowbies

II. In a study of the effect of peer pressure on sdwiddaviour o
teenagershow would you classify the following variable
Religion, class seat partnesiblings, parents, social med
economic factors, classmates?

SAQ 5.7

[. In the example give in SAQ 5.1.1 ab, identify potential
confounding variables.

II. What are the variables that caystematically varies along wi
the independent variable in your research.




PSY209 Experimental Psychology

Bibliography

= http://psych.csufresno.edu/psyl44/Content/Measun€mdraneous
.html

= http://ro.uwe.ac.uk/RenderPages/RenderLearning®agix?Conte
xt=6&Area=1&Room=3&Constellation=54&LearningObje&9




Study Session 6Experimental Control

Study Session 6

Experimental Control

Introduction

This Study Session discusst#®e nature of experimental control wh
includes the independe«variables control and extraneo-variable
contro. Furthermore, the Study Sessiexplains kinds of control cthe
independet variable, extraneous varialdaed techniques of contr

At the end of thisStudy Sessiaryou should be able to
I. describe the nature of experimental controls.
ii. controlthe independent variables.
Learning Outcomes ilii. control extraneous variable in research

6.1 The Nature of Experimental Control

Among the most striking advances in methodology thagecognition o
the necessity for a “normal” control conditions iagawhich to evaluat
experimental treatments. The problef controlling a variable, a critici
phase in the planning and conduct of experimemtguires particule
vigilance. To start, the word ‘control’ implies tithe experimenter has
certain power over the conditions of an experimeén&t power is t
manpulate variables systematically in an effort toiverrat a soun
empirical conclusiol

Let us illustrate by using this sophisticated, &tilt ancient investigatio
about a control condition. Athenaeus, in his ‘FeastPhilosophers
describes how it wi discovered that citron was an antidote for poisb
seems that a magistrate in Egypt had sentenceaup gf convictec
criminals to be executed by exposing them to pasensnakes in tr
theatre. It was reported back to him that, though the esece lad been
daily carried out and all the criminals were bittep the poisonou
shakes, none of them had died. The magistrate @& oammenced &
inquiry. He learned that when the criminals werengeconducted int:
the theatre, a market woman out of pitydhgiven them some citron
eat. The next day, on the hypothesis that it wascition that had save
them, the magistrate had the group divided intospand ordered citrc
fed to one of a pair but not to the other. Whentthe were exposed 1
the snaes a second time, the one that had eaten the dtrifered nc
harm, while the other died instantly. The experim&as repeated mar
times and in this way (says Athenaeus) the efficatyitron as ai
antidote for poison was firmly established (Jod€64). In such ways the
logic of experimental control developed, slowlydesy to our preser
level of methodological sophisticatic




PSY209

Experimental Psychology

The problem of controlling variables, a criticalggle in the planning and
conduct of experiments requires particular vigin€o start, the word
“control” implies that experimenter has a certain power rotle
conditions of an experiment; that power is to malafe variables
systematically in an effort to arrive at a soundogital conclusion. Let
us illustrate the previous pharmacological example.

6.1.1 Independent Variable Control

First, from the illustration given above, the magite exercise control
over his independent variable by producing the etlest he wished to
study. Thus, the first sense of the word ‘conti@kvhen the independent
variable is varied in a known and specified manniere, the
independent variable was the amount of citron athtgired, and it was
purposively varied in two ways: zero and some pas@mount.

6.1.2 Extraneous — Variable control

The second sense of control was when the magistoaight to determine
whether variation of amount of citron administeted¢he poisoned men
would affect their impending state of in-animati@ertainly a clear- cut
dependent — variable measure, if ever there was dadind out whether
these two variables were related, however, oneldhagk about other
(extraneous) variables that also might have aftette men’s degree of
viability. If there were such, the relationship tilthe magistrate sought
might have been hidden from him. Some substancehé men’s
breakfast, for instance, might have been an amjdbe men might have
been members of a snake cult and thereby develpedmunity; and so
forth.

In the absence of knowledge of such extraneousamas, it was
necessary to assume that they might have affelctedependent variable.
Hence, their possible effects were controlled. fawt that only members
of the group that received citron survived ruled fouther consideration
of the extraneous variables. Extraneous- variatferol is the regulation
of extraneous variables. An extraneous variabtmesthat operates in the
research situation in addition to the independamiable. Since it might
affect the dependent variable, and since we aremoediately interested
in ascertaining whether it does affect the dependsmable, it should be
regulated so that it will not mask the possibleeeiffof the independent
variable.

6.2 Preventing Confounding of Variable

Failure in adequately controlling extraneous vdesbresults into a
confounding experiment, a disastrous consequernctdoexperimenter.
That is, if an extraneous variable is allowed terape systematically in
an uncontrolled manner, it and the independentlkbiare confounded.
Consequently, the dependent variable is not fremm frirrelevant
influences. In the illustration on citron, for exale, supposed that those
who received citron had been served a differenakfest than had the
control participants. In this case, the magistradelld not know whether
it was citron or something in the breakfast of ¢éxgerimental group that
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was the antidote-type of breakfast would thus édeen an extraneo
variable hat was confounded with the independeariable

Confounding occurs where there is an extraneous variable th
systematically related to the independent variadhe, it may act on tr
dependent variable; hence the extraneous varialdg gaffect the
dependent variable scores of the one p, but not the other.
confounding is present, then the reason that amaygd occurs in tr
dependent variable cannot be ascribed to the imdieyme variable

If variation of the independent variable is systaoadly accompanie:
by variation of n extraneous variable, and if the dependent var
values for the groups differs; the reason for tlifeerdnce may bt
because of the extraneous variable, not the inaEpevariable

6.2.1 Control of the Independent Variable

| have said that contr of the independent variable occurs when
researcher varies the independent variable in avknand specifie
manner. There are two ways in which an investigaiay exercis
conrol of the independent variable:

1. Purposive variation (manipulation) of thiariable

2. Selection of the desired values of the variablenfra number o
values that already exist.

= When purposive manipulation is used, an experimenbeing
conducted, but selection is used in the method ystematic
observation. If you are interest whether the intensity of a stimu
affects the rate of conditioning, youight vary intensity in twc
ways: high and low. Participants are randomly assigndd two
groups, and randomly determine which group woulckire the
low-intensity stimulus, wich one the high. In this case, you
purposely varying (i.emanipulating, controlling)the independ:s
variable (this is an experiment)

= To illustrate control of the independent variable delection o
values as they already exist (the method syste observation), for
example, consider the effect of intelligence onbpem solving. By
studying widely differing values of intelligencectuas an averag
1Q of 135, asecond of 100 and a third of the investigator
determines what values of the variabde to be studie However,
in this case, the investigator must find certaiougs that have tr
desired values of intelligence. To do thame might administe
intelligence tests at three different institutioRgst, one might stud
bright college students to obtain a group with e@rage 1Q of 13t
Second, one might choose a rather selective group such as hi
school students or army personnel for an averadge vaf 100.
Third, one might find a special stitution that would yield a grot
with an average 1Q of 65. N these three groups constructe(
test of problensolving ability would be administered and
appropriate conclusion reached.
Observe that the values of the independent varialle seleted
from a large population.The 1Qs of the people testeterminec
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who would be the participants. The researcher s as in the
experimental example, determined which participamald receive
which value of the independent variable. In setextit is thus the
other way around: the value of the independentaleidetermines
which participants will be used. It is apparentttimaindependent
variable control by selection of values as theyeady exist in
participants, the participants are not randomlygassl to groups-
this is a critical shortcoming of the method of teysatic

observation.

6.2.2 Techniques of Controlling Extraneous Variable

Although experimenters try to exercise adequatesgx@ntal control,
sometimes a crucial, uncontrolled extraneous vhriebdiscovered only
after the data are compiled. Errors of control thayound in the work of
both young and experienced researchers. How cancgatrol them?
After an important extraneous variable is specjfiedw is it to be
controlled? What techniques are available for rafgug it so that the
effects of the independent variable on the depdndariable can be
clearly isolated? McGuigan (1997) illustrated thmmenon techniques
available for controlling extraneous variable dfofes.

1. Elimination: This is simply by eliminating the extraneous vales
from the experimental situation. For example, yan conduct your
study in a soundproof laboratory to eliminate exé@us noises and
lights. However, most extraneous variables canmotliminated.
Other extraneous variables that one would haveicdifies
eliminating include age, gender intelligence.

2. Constancy of Conditions: Extraneous variable that cannot be
eliminated might be held constant throughout thpeement. The
same value of such a variable is thus presentlifpagicipants. One
of the standard applications of the techniquesaddihg condition
constant is to conduct experimental session in Same room.
Procedurally, all participants should go through $ame steps in the
same order. The technique of constancy of condititintates that
all participants use the same projector, recordipgaratus or other
equipment for example.

3. Balancing: When it is not feasible to hold conditions congtéine
experimenter may balance out the effect of extraseariables.
Balancing may be used in two situations: [1] whame is unable to
identify the extraneous variables, and [2] whereytlcan be
identified and one takes special steps to contraint Examples of
balancing techniques include:

- Balancing for unspecified extraneous variables.

- Use of more than one control group to evaluateaerus
variable.

- Balancing to control a known extraneous variable.
- Balancing two extraneous variables simultaneously.

4. Counterbalancing. The general principle of this method isthat in
repeated treatment experiments, each conditionnirex@eriment

must be presented to each participant in an equabar of times,
and each condition must occur in an equal humbe¢inafs at each




Hint

Study Session 6Experimental Control

practice session. Furthermore, eamtndition must precede a
follow all other conditions an equal nunnlag times.

5. Randomization is a procedure that assumes that each humbe
population or universe has an equal probabilithe@hg selected.
you select your participas in an unbiased manner from
population of 500students, each of those studeats dn eque
possibility of participating in your experiment. iBbomization it
used as a control technique because the experim@kiEs certail
steps to equalize effectd extraneous variables on the differ
group. Randomization has two general applicat

1. Where it is known that certain extraneous varialosrate ir
the experimental situation, but it is not feasitdeapply one o
the preceding techniques of control.

2. Where you assume thabme extraneous variable wilperate,
but cannot specify them and therefore cannoly the other
techniques.

If it is not reasonable to explicitly control anteneous variable,
should be determined whether its pote effect may be random!
distributed over groups. If so, it would not ditfetially affect the
groups. If not; perhaps the possible effectivengfsan extraneou
variable may be assessed by using more than omtkgroup

Study Session Summary

/o7

Summary

You learnt that onfounding occurs when an extraneous variabl
systematically related to the independent variakded it might
differentially affect the depend+~variable values of the two or mc
groups in the investigation. Purposive maration of an independe
variable occurs when the investigator determines vhlues of th
independent variable, “creates” those values, aterohines which grou
will receive which value. Independwvariable control through selecti
occurs when the irestigator chooses participants who already po:
the desired values of the independent varie

You also learnt thatll psychological research involves extrane
variables. These are variables other than the ermgnt variable thi
may also affecthe dependent variable. All potential extraneousaiées
involved in an experiment should be specified dadsified according t
whether or not they will be controlled. Four tecfues of control it
addition to the use of randomization have beenitied.
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Assessment
O SAQ 6.1
e I.  What challenge would you expect in a procedureithatlves ar
experimental control?
Assessment
SAQ 6.2

I. Assuming the Oyo state government inses spending on
education hoping thiswould lead to greater technologis
innovation in the state. What experimental contretsuld you
advise the government to take note of? Also, hoaukhthey
control the independent variables?

SAQ 6.¢

I. As an investigator you are interested in understandhe
relationship between the wage received by profesaad thei
performance based on course evaluations by studéttw
would you control for extraneous variablaghis investigatior
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Research Designs

Introduction

This Study Session will provide you a foundationnirevhich you cat
engage in resear designs. It will further enlighten you on some loé
functions of research desigi

When youhave studied this sessiofou should be able to
I. describe research designs.

ii. highlight some functions of research design.
Learning Outcomes iii. point out types of research design.

7-1 The Context of Research Design

Research design is specific plan used in assigning participants
conditions, as in a tv-group design or factorial design etc. The pla
systematically varying independent variables andingoconsequer
changes in dependent variables. This definitiotirgjgishes thedesign
from method of statistical analysis. Many studantske the mistake «
confusing research design with statistical analygsperimental desig
has also been used to include all of the stepseoéxperimental pla

In a true experiment, the rercher or experimenter must conceptua
the research problem and then put it into a stratferspective or ple
that will guide him in the data collection and as#. Such plan ar
structure of research is referred to as the reBedesign (Opoku, 992).
A research without a proper design is like tryingotiild a house withot
a building design or plan and a foundation (Balqgl®99). In othe
words, choosing an appropriate research desigrugatly important tc
the success of your project. Tdecisions you make at this stage of
research process go a long way in determining thality of the
conclusions you can draw from your research res

7-2 Functions of a Research Design

Scientific studies tend to focus on one or the ptifidwo mgor activities.
The first activity consists cexploratory data collection andcanalysis
which aimed at classifying behaviours within a giverea of researc
identifying potentially important variables, andeidifying relationship:
between those variables and behaviour Such exploration is typical
early stages of research in an ¢

The second activity, callehypothesis testing consists of evaluatir
potential explanations for observed relationshipsstable explanatior
allow you to predict what relationships should asidould not b
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observed if the explanation is correct. Hypothéssding usually begins
after you have collected information about the b@ha to begin
developing supportable explanations.

7-3 Types of Research Design

Hint Although there are a number of experimental desigres shall be
concentrating on few types of research designs.

7.3.1 One-Group Design

In one group design, the researcher is only intedes the influence of
his experimental manipulation on the dependentabiei In this type of
design, there is minimal control in the design. fEf@re, you cannot be
too sure that the manipulation brought about theeoked change. For
example, influence of job satisfaction on perforoeaamong employees.
You cannot be too sure that job satisfaction caleseds of performances
among the employees.

7-3.2 Two-Group /Between-Participants Experimental
Design

In two groups or between-participants experimedésign, there are two
separate groups on which measures are taken,ibutrity one of the two
groups that would experience the experimental maatlijpn. Participants
in each group are different; that is, different pleoserve in the control
and experimental groups. The idea behind experatient is that the
researcher manipulates at least one variableirfthependent variable
and measures at least one variable (tependent variablg. The
independent variable has at least two groups oditions. In other
words, one of the most basic ideas behind an expetiis that there are
at least two groups to compare. You typically réfethese two groups or
conditions as theontrol group andexperimental group. Experimental
group is the group that receives some level oftiependent variable.

7.3.3 Correlated-Groups Designs

The designs are those in which there is a reldtipnbetween the
participants in each condition. There are two typksorrelated-groups
design: within-participants designs and matchedigpants design.

Within-Participants Experimental Design

In a within-participants design, the same participaare used in all
conditions. The designs are often referred toreggseated measures
designs because you are repeatedly taking measures on ahe s
individuals. A random sample of participants ises&d, but random
assignment is not relevant or necessary becaugaritipants serve in
all conditions. The within-participants designs itghly require fewer
participants than between-participants design. Timyally require less
time to conduct than between-participants desigalse participants can
usually participate in all condition and this makisfaster. Most
importantly, the designs increase statistical powdowever, within-
participants designs are open to some confound asichternal validity
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generated frontesting effectslike multiple testing, both practice a
fatigue carryover effectgi.e. participants carigg “carry” something
with them from one condition to anoth.

Matched-Participants Experimental Design

Matchec-participants designs share certain characteristith both

between and with-participants designs. As in a betw-participants
design, diferent participants are used in each condition. Hewefor

each participant in one condition, there is a pgrdint in the othe
condition(s) who matches him or her on some relewariable o
variables. Matching the participants on one or m@eables makes the
matcher-participants design similar to the withparticipants design. .
within-participant design has perfect matching becauseahee peopl

serve in each condition; with the matc-participants design, you a
attempting to achieve as mt equivalence between the groups as

can. The matcheparticipants designs have some advantages.
instance, because there are different people in gamp, testing effec
and demand characteristics are minimized in ma-participants
designs comared to within-participants designs.

Study Session Summary

o7

Summary

In this session, you lea that as a researcheyoL need to consider
several factors when designing and evaluating @ éxperiment. Firs
you need to address the issues of control and possibleunds. Secon
you need to consider external validity in order to eadhat the study i
as generalizable as possible while maintainingrobritastly,you should
use the design most appropriatr the type of research being conduc
You should consider the strengths and weaknesses lofoédlae types c
designs when determining which would be best feirtstudy

Assessment

Q)

Assessment

SAQ 7.1
I.  Distinguish between a research design and a statianalysi
SAQ 7.2

I.  Explain the importance of Explatory Daa Collection and
Analysis in Research Design.

SAQ 7.

I.  Discuss the ongroup research design highlighting its merits
demerits.
Il. Point out specific features of the twgosup research desi
Il Identify and rate the different forms of correle-group designs.
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Feedback Notes on Self Assessment
Questions

SAQ 1.1

I.  Scientific judgement is based on facts and notesiive personal
beliefs.

Il. It is empirical, rational, testable, parsimoniogeneral, tentative
and rigorously evaluated.

SAQ 1.2

I.  They are similar in that they both start with arsetvation of
events in the real world. They differ in the leeélproof required
to support the explanation.

Il. It cannot be applied across a variety of apparesiipilar
situations.

SAQ 2.1

l. The method of authority, the rational method, amel $cientific
method.

II.  One, the source you consult may not be truly aitdiore. Two,
sources are often biased by a particular pointesv

SAQ 2.2

I.  Observing a phenomenon; formulating tentative enxqtians or
statements of cause and effect; further observing
experimenting (or both) to rule out alternative lex@ations; and
refining and retesting the explanations.

Il Refinement is generating new, more specific, hygegls in the
light of previous result. Retesting is going thrbuthe entire
process of testing data for authenticity.

SAQ 3.1

I.  Investigator must ensure to identify the behavituibe tested
and state it so it can be tested empirically.

II.  Students often run into the problem of identifyiimgeresting,
broadly defined behaviours to study but they hax@ultle
isolating crucial variables that need to be exmlore

SAQ 3.2

I. Empirical hypothesis refers to observable phenomeAéter one is
formed the experimenter tests it to determine wdretthe
hypothesis is true or false. If true, it solves fm®blem the
experimenter or researcher has formulated. To st
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hypothesis, you must collect data and there ardetjoes to be
followed in data collection.

SAQ 3.3

I.  For the purpose of this example, participants shtel students
taking an exam. There should be two groups onepgnoade to
study with classical music and the other withoutAitso, the
groups should comprise both genders.

.  The experimental group is given the actual expertale
treatment that is what one wishes to evaluate. dther group,
called the control group, usually receives a noronadtandard or
no treatment.

SAQ 3.4

I.  The logic of the stimulus-response law essentisthtes that if
certain environmental characteristic is changedhabeur of a
certain type also changes.

II. A variable is anything that can change in valuamount, such
as magnitude or intensity.

. An independent variable is the stimulus event that
experimentally studied and the measure of any ahaimg
behaviour is a dependent variable.

IV. A continuous variable is one that can take on éniia number
of possible values within a given range. A discrketgable is one
that takes values from a finite or countable set.

V.  Experimental treatment is one to which the expentiadegroup is
subjected to; normal treatment is one to whichatwtrol group
is exposed to.

SAQ 3.5

I. Extraneous variables should be controlled by $fridolating
subjects from them as much as possible.

SAQ 4.1

I. Identify potential independent, dependent varigldes from this
make a good hypothesis.

SAQ 4.2

I.  Each criterion should be read with the understanthat the one
that best satisfies it is the preferred hypothesisuming that the
hypothesis satisfies the other criteria equallyl.wel

SAQ 4.3

I.  State the problem, state the hypothesis; desigaxperiment;
state the null hypothesis; probability value fgeoting the null
hypothesis is stated; collect the data and stditianalyse
them; confirm or reject the hypothesis.

SAQ 5.1

I. A potential extraneous variable factor in this casrild be the
guality of the school itself.

Il. Peer pressure is the independent variable herstaddnt’s class
seatmate would be able to exert peer pressure liewoeild be
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an independent variable. Social media is very bevatihence is
a confounding variable.

SAQ 5.2

I. Variables that can systematically vary along wité independent
variable in your research are known as confoundargables.We
don’'t know what has made up your list, but thedaihg are
source of confounding: history; maturation; testieffects;
instrumentation;  statistical regression; selectiomias;
experimental mortality.

SAQ 6.1

I.  Having controls completely void of influence fromya
extraneous variables can be challenging.

SAQ 6.2

I. Experimental controls would include fixed variabsegh as
quality of education, presence of certain amenitreghis case
the particular amount of money put into the seatould be an
independent variable.

SAQ 6.3

l. Extraneous variables would include, for instandecther or not
the student did the course evaluation in an agteeab
environment, or factors such as if the students mageived their
grade from that professor or not

SAQ 7.1

I.  Unlike statistical analysis a research design we®l
systematically varying independent variables andtingo
conseguent changes in dependent variables.

SAQ 7.2

I. Exploratory data collection classifies behaviouithin a given
area of research, identifying potentially importaatiables, and
identifying relationships between those variablesd athe
behaviour.

SAQ 7.3

I.  In one group design, the researcher is only intedesn the
influence of his experimental manipulation on thepehdent
variable. Hence, it is less tedious. However, irs ttype of
design, there is minimal control in the design.

II.  With two-group research design there is an expetiategroup
for experimental testing and there is a controlugréor normal
testing.

lll.  Within-participants experimental group and matcpadicipant
experimental groups. Rating should be based on dfudities to
give credible research results.
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