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INTRODUCTION

This course, Edu 323/623: Basic Research MethodEducation is
designed to give you self instruction on the ruditeeof educational
research practices and statistical methods. Ithesa you how to
understand the research problem, how to selece®arch problem, the
investigations, data collection methods, analysierpretations and
how to present the report. It is comprehensiveelp jrou carry out your
project in research without any encumbrances. Tiésscal tools
which you will need to present and analyse youeassh data have been
presented in a very systematic manner so that gowse them with less
difficulties. The various data collection technigueve been explained.
With this you can carry out any research projethwase.

COURSE AIMS

The aim of this course is to acquaint you with Hasics of research
methods and statistics used in educational resgam@tesses. It also
aims at encouraging you to learn the nature, cdscegeps and
procedures for carrying out your research projecry other research
study.

COURSE OBJECTIVES
At the end of this course, you should be able to:

explain the concepts and processes of educatiesearch
discuss the different types of research

identify researchable problems in education
demonstrate skills in literature review

formulate research questions and hypotheses
explain the different types of research designs
differentiate between population and samples

apply the different methods of data collection
compare the different methods of data collection
discuss the properties of a good instrument

organize and present data using different methods
demonstrate proficiency in the use of descriptiadisics
use inferential statistics to test hypotheses

explain the steps in testing hypotheses

) write reports of research projects.
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WORKING THROUGH THE COURSE

This course EDU323/623: Basic Research Methods duc&tion
expects you to do a lot of reading in order to cae content in the
course material. It implies that you should devotech time to this
course by reading through this material and gettmaye information
from numerous texts and journals in research. Tiagseind in every
library and from the internet. The course matdrad been made easy to
read and user-friendly. However, you will needateend the tutorial
sessions where your Facilitator would open yourseye more
information and the practical techniques involvaau will need to
work in groups with other students in order to d&s; compare notes
and thoughts and to exchange ideas and share kuhgavle

COURSE MATERIALS

The National Open University of Nigeria will pro@dyou with the
following items:

. Course Guide

) Study Units

) TMA Assignment file (will be available from the we&lbTl' OLE in
due course)

You are required to make use of your calculatortheraatical or
drawing set, graph book and statistical tablesaddition, at the end of
every unit is a list of texts for your referencesl dor further reading. It

Is not compulsory for you to buy or read all ofrthe They are essential
supplements to this course material.

STUDY UNITS
The study units in this course are as follows:

Modulel Research Process

Unit 1 The Research Process |
Unit 2 The Research Process I
Unit 3 The Research Problem
Unit 4: Review of literature

Unit 5 Population and samples

Model 2 Resear ch Designs

Unit 1 Historical and Developmental Research Desig
Unit 2 Survey and Case Study Research Designs
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Unit 3 Correlational Studies
Unit 4 Experimental Research Designs

Module3 Data Collection

Unit 1 Observation Technique

Unit 2 Questionnaire

Unit 3 Interview

Unit 4 The Other Methods of Collecting Data
Unit 5 Validity and Reliability of an Instrument

Module4  Statistical Methods

Unit 1 Introduction to Statistics

Unit 2 Methods of Organising Data andasieres of Central
Tendency

Unit 3 Measures of Variability or Spread

Unit 4 Measures of Association/Correlation

Unit 5 The Testing of Hypotheses

Unit 6 Writing Research Report

In Module 1, the first unit introduces you to thesearch process by
explaining the meaning of research in general ahata&ional research
in particular. It also discusses the charactesstid research and
purposes of educational research. Unit 2 is a wooation of research
process. It discusses the steps in the researckegwotypes of research,
the scientific methods in educational researchthadimitations. Unit 3
tells you how to select the research problem, therces of these
problems and the criteria for selecting the prolslemin addition,
background of the study, statement of the probjmmpose of the study,
the scope, the research hypotheses and the resgagedtions are
discussed. Unit 4 deals with the literature reviewler the citations and
ethical considerations in research. Unit 5 inticeuyou to population
and sampling. Under this, you will study the popola the sample,
sample size, sampling techniques and the typesnopkes designs.

In Module 2, Unit 1 tells you about historical raseh designs, the
meaning, importance, limitations, procedures, sesiief data and also
meaning and approaches in the conduct of develo@ineesearch
design; Unit 2 discusses the meaning, classifinatolvantages and the
disadvantages of survey research. It also talksitath® meaning and
importance of case studies. In Unit 3, you willidst the meaning,
purpose, limitation, types and methods of calcaotaticorrelation
coefficients. Unit 4 deals with experimental desigifou will see the
meaning, basic characteristics, true and quasirerpatal designs and
the differences between them.

Vi
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Module 3 deals with data collection. Unit 1 expkiobservation, the
meaning, techniques, observational variables, asttuments, factors
that affect observation, limitations, advantaged disadvantages. You
will know more about how to appraise observatiomsthods of data
collection. Unit 2 is all about questionnaire, mseaning, types,
construction of items, validation, testing, admirason, advantages,
disadvantages and appraisal of questionnaire mathddta collection.

Unit 3 will teach you all about interview, the me&ayn phases,
advantages, disadvantages, types, major consilesatine guidelines
for conducting a good interview and appraisal derimiew methods.
Unit 4 deals with the uses, types and rules abestist socio-metric
techniques, inventories and necessary scales farcddlection. In Unit

5, you will learn about validation of instrument¥.ou will also learn

about meaning, types and factors affecting validitg reliability.

Module 4 discusses about the statistical methodshahill enable you
to analyse your data after collection. In thetfimsit, you are introduced
to the meaning, types and benefits of statistidou will also learn
about organisation and presentation of data. Plmsta continuation of
unit one. You will learn the method of represegttfata. You will also
learn about the measures of central tendencyheenmean, the median
and the mode. In Unit 3, the measures of varigbtr spread are
discussed, while Unit 4 teaches you the differeeasnuires of association
or correlation. Prominent among these are the sBearProduct
Moment, Spearman Rank Order, Point Bi-serial Cati@h
Coefficients. The hallmark of research studiewisest hypotheses in
order to generate knowledge. Unit 5 therefore tesgfou how to test
your research hypotheses. The involvements, theepioes, the tests
are explained.

Finally, you will need to present your researcHiifiys in a report form.
Unit 6 gives you the format and steps for writirauy reports.

ASSESSMENTS

There are two aspects to the assessment of theecdirst are the tutor-
marked assignments (TMA); and the end of coursen@ation. Within
each unit are self assessment exercises whichiraesl at helping you
check your assimilation as you proceed. Ensureyihatattempt each of
the exercises before finding out the expected andwmn course
material.

vii
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TUTOR-MARKED ASSIGNMENTS (TMAYS)

This forms your continuous assessment and accdant30% of your
total score. You are expected to answer at lemast TMA’s. These
must be answered and submitted before you sithereind of course
examination. Your Facilitator will give you the ™6 and you must
submit your responses to your centre.

FINAL EXAMINATION AND GRADING

At the end of the course examinations’ you woul#ehaccumulated
70% of your total score which would be added tory®WA score
(30%). The time for this examination would be conmicated to you.
With this examination written successfully, you Basompleted your

course in Basic Research and one believes you wapfay your
knowledge (new or up-graded) in your project.

Table 1: Course Marking Scheme

ASSESSMENT MARKS
Assignment (TMAs) 1-4 Four (4) assignmentsst iéree
(3) marks of the four account fat
10% each = =10 x 3 = 30%
End of course examination 70% of overall courseksar
Total 100% of course marks

HOW TO GET THE MOST FROM THIS COURSE

In Open and Distance Learning, the study unitsspexially developed
and designed to replace the University Lectureend¢, you can work
through these materials at your own pace, andtemhe and place that
suit you best. Visualize it as per listening tecturer instead of reading
a text.

Each of the study units follows a common formate Tinst item is an
introduction to the subject matter of the unit, &oav a particular unit is
integrated with the other units and the coursewbhae. Next is a set of
learning objectives. These objectives let you kvewat you should be
able to do by the time you have completed the uiiou should use
these objectives to guide your study. When you Hanrghed the unit,
you must go back and check whether you have aathithes objectives.
If you make a habit of doing this, you will sigmiéintly improve your
chances of passing the course.

viii
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The main body of the unit guides you through theuneed reading from

other sources. This will usually be either from ysat books or from a
Reading Section. You will be directed when you need to use a caepu
and guided through the tasks you must do. The perpof the

computing work is two-fold. First, it will enhang@ur understanding
of the material in the unit. Secondly, it will givgou practical

experiences of using programmes which you could emtounter in

your work outside your studies. In any event, nufsthe techniques
you will study are applicable on computers in ndrimarking practice,

So it is important you encounter them during ydudees.

Activities are interspersed throughout the unitg]l answers are given at
the end of the units. Working through these tegts help you to
achieve the objectives of the units and preparefgothe assignments
and the examinations. You should do each acti\sty@ come to it in
the study unit. There are also numerous exampiesagn the study
units, work through these when you come to them, to

The following is a practical strategy for workingréugh the course. |If
you run into any trouble, telephone your facilitabo post the questions
on the Web CT OLE'’s discussion board. Remember tyair
facilitator’s job is to help you. When you needealon’t hesitate to call
and ask your tutorial facilitator to provide it $ummary,

(1) Read this course guide.

(2) Organise a study schedule. Refer to the coursevieve for
more details. Note the time you are expected tomcGme each
unit and how the assignments relate to the unitpolant
information e.g. details of your tutorials, and thete of the first
day of the semester is available from the Web CEOIou need
to gather together all this information in one plasuch as your
diary or a wall calendar. Whatever method you sleotw use,
you should decide on and write in your own datessorking on
each unit.

(3) Once you have created your own study scheduleyvdoything
you can to stick to it. The major reason that stusl fail is that
they get behind with their coursework. If you geb difficulties
with your schedule, please let your facilitator wnbefore it is
too late to help.

(4) Turn to unit 1 and read the introduction and thecives for the
unit.
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®)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Assemble the study materials. Information abouatwou need
for a unit is given in the ‘Overview’ at the beging of each unit.
You will always need both the study unit you arerkirmg on and
one of your set books, on your desk at the same tim

Work through the unit. The content of the unit litdeas been
arranged to provide a sequence for you to follo¥ you work
through this unit, you will be instructed to reaectgons from
your set books or other articles. Use the uniigtide your
reading.

Keep an eye on the Web CT OLE. Up-to-date coursgnmation
will be continuously posted there.

Well before the relevant due dates (about 4 weeksré the
dates) access the Assignment file on the Web CT @bhH
download your next required assignment. Keep indntihat you
will learn a lot by doing the assignments carefullyrey have
been designed to help you meet the objectiveseotturse and,
therefore, will help you pass the examination. rSuball

assignments not later than the due dates.

Review the objectives for each study unit and camfihat you
have achieved them. If you feel unsure about anythef
objectives, review the study material or consuliry@cilitator.

When you are confident that you have achiewedunit’'s
objectives, you can then start on the next unitoc®ed unit by
unit through the course and try to pace your stsolythat you
keep yourself on schedule.

When you have submitted an assignment to yotor for
marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignment is metiirpay
particular attention to your facilitator's commen@onsult your
tutor as soon as possible if you have any questopsoblems.

After completing the last unit, review theucse and prepare
yourself for the final examination. Check that yywave achieved
the unit objectives and the course objectives.

TUTORSAND TUTORIALS

Your Tutor or Facilitator will mark and comment gaur assignments,
keep a close watch on your progress and on anigulifes you might
encounter as they would provide assistance to yoingl the course.

X
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You must mail your tutor-marked assignments to yotor well before
the due date (at least two working days are reduireThey will be
marked by your Tutor and returned to you as soqoasible.

Do not hesitate to contact your tutor by telephamail, or discussion
board if you need help. The following might becaimstances in which
you would find help necessary. Contact your Faddr if:

. You do not understand any part of the study unithe assigned
readings.

. You have difficulty with the self-tests or exer@se

o You have a question or problem with an assignmentith the

grading of an assignment.

You should try your possible best to attend thertals. This is the only

chance to have face-to-face contact with your tatat to ask questions
which are answered instantly. You can raise amplpm encountered
in the course of your study. To gain the maximuenddit from course

tutorials, prepare a question list before attendign. You will learn a

lot from participations in discussions.

SUMMARY

This course EDU 323/623 is designed to give youestinowledge and
skills which would help you to undertake your r@sbgproject work as
smoothly as possible. After going through thisrseusuccessfully you
would be in a good position to pass your examimaéibthe end of the
semester and apply the knowledge and skills gamélde execution of
your research project. Above all, you will be albbe answer such
guestions as can be drawn from:

The research process;
The research problem;
Literature review;
Population and samples;
Research designs;

Data collection technique;
Statistical methods; and
Research reports.

We wish you success in this practically-oriented ameresting course.
We hope you will transfer what you have learnthis tourse to some of
your other courses that are related to this, and wdl bring the
knowledge from these other courses to help yowparat the optimum
in understanding your research project.

Xi
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We also hope you would appreciate the unique noteagoportunity you
have to be able to make use of the knowledge deifreen this course
in solving educational problems within your areaspécialisation. This
Is the main essence of studying research as aeours

We, therefore, sincerely wish you the best as yothgough the course.

GOOD LUCK.

Xii
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MODULE 1 RESEARCH PROCESS

Unit 1 The Research Process |
Unit 2 The Research Process I
Unit 3 The Research Problem
Unit 4 Review of literature

Unit 5 Population and samples

UNIT 1 THE RESEARCH PROCESS 1
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Meaning of Research
3.2 Educational Research
3.3 Characteristics of Research
3.4 Purposes of Educational Research
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

You may have wondered what research is all abodt may have
thought about research as something exotic, notnindéar the
consumption of the ordinary person. You may alseehseen research,
just like every other layman, as something whictriea with it the aura
of activity usually engaged in by the super-ingght, and beyond the
capability of an average intelligent person.

Are you among the people who perceive researc astavity which is
undertaken with highly sophisticated equipment, /andan activity
exclusively preserved for the lecturers and ‘Rededfellows’ in the
Universities or tertiary institutions?

In this unit, you will be presented with a de-mfystig view of research
as an activity which is not far from the routineual of all normal

thinking human being. You will see research gehees a process of
finding out the answers to a problem. To this@ffgou will appreciate
and find it an activity which is worth doing.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define research

o define educational research

) discuss the characteristics of research

. explain the purposes of educational research.

3.0 MAIN CONTENT

3.1 Meaning of Research

Many writers have described research in variousswagd according to
the type and the area. We can say that reseaticl ocess of arriving
at dependable solutions to problems through a plhrand systematic
collection, analysis and interpretation of dataouYmay have to note
that the key words in this description grlanned and systematic It
means that research is considered as a logicaltgehinking. This
implies that a study or an activity cannot be rdgdras research unless
it is carried into the higher levels of vigorousiastientific reasoning.

We can also look at research as a process of gpelswers to
hypothetical questions using scientific methodsinojuiry to produce
valid information. It means therefore, that wheouyuse research
methods to solve problems, you are more efficieahteither trial-and-
error attempts or “short-run” approaches. Thigasause you will direct
all efforts towards a particular goal based on andohypothetical
solution.

According to Leedy (1997), research is the systmmptocess of
collecting and analyzing information (data) in arde increase our
understanding of the phenomenon with which we arecerned or
interested. He goes on to say that research is not

) mere information gathering;

. transformation of facts from one location to anothe
o rummaging for information; and

) a catch-word used to get information.

In their own definition, Best & Kahn (1995) agrdeat research is the
systematic and objective analysis aa well as reegrdf controlled

observations that may lead to the development ofeigdizations,

principles or theories, resulting in prediction apdssibly, ultimate
control of events.
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From these and other definitions, you have to tiodé¢ one of the most
reliable ways of ascertaining that decisions areectly made is to use a
scientific approach to arrive at those decisiofi$ierefore, research is
needed in order to arrive at objective conclusiofnbus, the use of data
to quantify statements and very assumptions witlpiecal evidence
becomes imperative.

3.2 Educational Research

Educational research is implied when research itegvare geared
towards unravelling educational problems or brigginabout
improvement in teaching and learning. According Aoy et. al.
(1972:21). Educational research is “the way in Wwhmne acquires
dependable and useful information about the edeegtiocess”. While
Travers (1964:5), says that educational researtanisactivity directed
towards the development of an organised body @&nsific knowledge
about the events with which educators are concérnBad you notice
that the descriptions of educational research abughlight some
important concepts? These concepts include: deybditg of the
information and its scientific nature; and the fHwt the subject-matter
of investigation should be of interest to educators

Ali (1996:1). described educational research assdhactivities or
processes which allow one to systematically tedfarobtain a body of
information, data or knowledge about teaching/Hewey or conditions
which affect teaching and learning. This meanst ttegsearch in
education is a systematic attempt to define anestigate pertinent
problems involved in teaching and learning. Tlas take place within
or outside the school setting or it can take platearious levels of
education, such as early childhood, primary, seapndr tertiary levels.
You will again note that, implicit in this definan, is that educational
research employs scientific methods to find out hima&ching and
learning can be improved, conditions under whiclovidedge can be
tested and verified and the conditions under wthely should occur.

In his own definition, Kerlinger (1964), says tleatucational research is
a systematic, controlled, empirical and criticalvastigation of
hypothetical propositions about the presumed watiamong natural
phenomenon.

Education is mainly concerned with the processesctwideal with

deliberate change in the behaviour of people thiahg acquisition of
knowledge, skills, attitudes, interests and apptean. Therefore, the
goal of educational research is to discover geraiatiples on which
interpretations, predictions, explanations and rabraf behaviour can
be based since educational research is concerrbdhve study of the

3
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problems of teaching and learning. It means timgt r@search in this
area should contribute to some aspect relatedthjirecindirectly to the
teaching-learning situation. Therefore, the topielested for
investigation should be truly educational, pref&rabproblematic topic
whose findings will add to the knowledge-bank ofiemtion and to lead
to some solution of a societal problem.

3.3 Characteristics of Educational Research

Earlier in this unit, we have said that mere caitet of facts, whether
from reference books, readings in the library,drisal documents, and
guestionnaire distribution or even from the intérne not research,
unless the information derived from the analysighef data is used to
solve problems. Based on this, let us look at scheracteristics of
research.

According to Anaekwe (2002), some of the charasties are:

0] Research is SystematicThis means that the steps followed have
to be sequential and logical. The procedures usad be
repeated by another research to verify the findings

(i)  Research is Objective This means that the findings are reported
as they are. The biases, prejudices, beliefs @rdants of the
researcher and/or the society are not allowedtesfare with the
research procedure and/or results.

(i) Research Report is PreciseThis is pertinent as the use of
vocabulary which is capable of multiple interpretatis not
encouraged.

(iv) Research is Testable/MeasurableResearch is not speculative,
but quantifiable. It becomes imperative that datdected for
research must be measurable and tested againseditiexb
hypothesis.

(v) Research is Replicable/Verifiable: Results or findings of a
research can be verified by the researcher or @mgr goerson
interested in the findings. This can be done bpgthrough the
data used in the study or the processes involvEte research
can be replicated by re-administering the samerunstnt or
similar instrument of data collection to the sambjscts or
similar group of subjects. This replication catphene to justify
the authenticity or otherwise of an earlier conidaos
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Best & Kahn (1995). gave a summary of the chareties of research
So as to clarify its meaning. Therefore Research:

0] emphasises the development of generalizationsciptas or
theories that will be helpful in predicting futusecurrences;

(i)  is based upon observable experience or empiricdépue;
(i)  demands accurate observation and description;

(iv)  involves gathering new data from primary or firstald success or
using existing data for a new purpose;

(v) is often characterized by carefully designed pracesithat apply
rigorous analysis;

(vi) requires expertise;

(vii) strives to be objective and logical, applying eveogsible test to
validate the procedures employed, the data coleeted the
conclusions reached;

(viii) involves the quest for answers to unresolved probje

(ix) is characterized by patient and unhurried activity;

(x) is carefully reported and recorded; and

(xi)  requires courage.

SELF-ASSESSMENT EXERCISE 1

I Read through the definitions of educational redeancthis unit
and from other sources. Formulate your own dédiniin your

own words.

. What is the major difference between basic reseaand
educational research?

Check the answer at the end of the unit.

3.4 Purposes of Educational Research

Have you noted that in recent times many countriethe world have
shown strong concern for improving the quality aadety of education

as well as access to it? For instance, the engplrasiome countries is

5
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the provision of education to adult citizens ociiizens in remote local
locations i.e. a question of access to educatinrsome other countries,
considerable interest is on diversification of eatianal opportunities to
take care of students of a broad spectrum andesttgroup. This will

show you that most countries quite legitimately wand show concern
about their educational processes and productsholvs the countries’
desires to have a living, growing and responsivacation. These
concerns have led to upsurge in research effongediiat identifying

viable alternative action among many options. Tldads to the

introduction of research-based recommendationsgdedi to improve

education even with insufficient resources.

You are aware that, as a result of strong conaetakie education to the
doorsteps of the numerous Nigerians who are in temareas,
educationally disadvantaged, those who have be@medleaccess to
education as a result of one obstacle, rigid padicy or the other and to
remove all boundaries in education, the Federale@owent of Nigeria
established the National Open University of NigéN®OUN) by an Act
of the National Assembly. This is one of such @ns which have
evoked invocations of new curricula, new programmgsanges in
actual teaching and learning processes, changeachers’ recruitment
etc. Researches in education come with the pidtecause educational
process is a very complex and evolving those wikwesey facet must be
carefully and systematically investigated, underdtand implemented
towards achieving the objectives.

You have noted that one purpose of research isdéwelopment of
theories by discovering broad generalizations orcgles. This is why
Good et al. (1941). Described the chief purposeseskarch as an
achievement in education to include:

0] Determining the status of phenomenon, past aneptes

(i)  Ascertaining the nature, composition and procesd th
characterize educational phenomena; and

(i)  Tracing growth, change and developmental history of
persons and issues and objects.

According to Best (1976), when a research becorppbea research, it
can take on the purpose of improving a product opracess of
production. It means that it involves the testaigheoretical concepts
in actual problem-situations in industrial settingdn the field of
education, it is interesting to recognise that neakicational research is
applied research because it attempts to develogrglerations about the
teaching-learning processes and instructional nadger Kerlinger
(1971). Has summarised educational research pwspaseconcerned
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with the development and testing of how studentbabe in the
educational setting.

You have seen that research, in general, is of mssn@nportance in all-
human endeavours. This is why Anaekwe (2002) betiethat
educational researches have the following purpaegesh are to:

0] Provide training in problem-solving. This is besauesearch
involves problem-solving, and life in itself is Fuyf problems.
Therefore, knowledge of research provides trainmgroblem-
solving;

(i)  Provide valid and dependable information, whichlddae very
useful in advancing the course of educational ileeomlnd
practices;

(i)  Evaluate educational programmes, activities, prastiresources
and methods of teaching; and

(iv) Provide training in understanding of the intricacieand
technicalities requisite for handling research feots in
particular and problems in general.

According to lkekhua & Yesufu (1995), the four-folglrposes of
educational research are to:

0] Provide objective evidence to improve school leagni

(i)  Controvert myths surrounding certain practices pndciples in
education;

(i)  Change beliefs characterizing practitioners anddycts of
education and the consumers of the products ofagidug and

(iv) Help place the work of the school and its agentsaofirmer
ground with consumers of education.

You will notice that from the foregoing and fromiAl1996), it is

apparent that research has, as its role in theaéidnal process, several
purposes. It provides the hard data and informatibich gives a clear
picture, the true picture, the objective pictur@watbhow we teach and
learn as well as what we are doing about schoalssahooling. When
such a picture is dispassionately superimposedchtarpreted against
reality, comparisons of what is versus what shdaddand the choices
we need for getting to where we want to be in tfec@ss of education
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becomes apparent. Therefore, research plays efrgiving us a rich
picture of the process of education.

SELF-ASSESSMENT EXERCISE 2

What are the four-fold purposes of educational agse according to
Ikekhua & Yesufu (1995)?

Compare and contrast the purposes of educatiorsdarehes as
presented by Anakwe (2002). and lkekhua & Yesu@9§).

4.0 CONCLUSION

You have learnt in this unit that research is arcdedor solution to
problems. Itis a process of arriving at depenelablutions to problems
through the planned and systematic collection, &l and
interpretation of data. In education, researchsdoa mean a search
that yields infallible truth but rather a searclattthrows new light on
guestions that concern educators. Because, yan aslucator, will be
involved as a matter of necessity in decision mgkinis the organised
body of scientific knowledge about the educatiopedcess that will
make the most valuable contribution to decision ingkn education.
You will also note that mere collection of factdhether from reference
books, from readings in a library, from historic@dcuments or from
guestionnaires is not research, unless the infeomaterived from the
analysis of the data is used in solving problems.

5.0 SUMMARY

In this unit, you have read some of the definitiook research.
Educational research has also been defined vayiobst you have to
remember that research in education is one whicludes the fact that
it is testable, verifiable, purposeful and activiiyented. In other
words, educational research can involve those ides8vor processes
which allow one to systematically test and/or abta body of
information, data as knowledge about teaching,niegror conditions
which affect teaching and learning.

You also learnt the characteristics of researctwhich you noted that
research is objective, precise, testable/measyraf@elicable or
verifiable etc. You have also seen the variouppses of educational
research in this unit.
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6.0 TUTOR-MARKED ASSIGNMENT
0] Distinguish between Research and Educational Resear

(i)  Discuss any four characteristics of Educational eldssh
according to Anaekwe (2002).
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1.0 INTRODUCTION

The research process provides a description o$ybEmatic procedure
which is usually adopted during research studesa scientific method
of investigation, educational research uses ingastie methods which
are consistent with the basic procedures and aopgrabnceptions of
science.

In other words, educational research process mdaption of the basic
research process which utilizes the methodologgaténtific thinking
and necessarily goes about its business of probtetysis in a series of
stages and steps of activities. The ultimate gdathese series of
activities is to search for dependable, valid amtlable answers as
solutions to some defined questions or problemstha field of
education.

You will note, therefore, that educational reseaat$p shares in the
values of the culture of science. These stagestegs are in logical
sequence with one step leading to another andréwed for a common
goal.

In this unit, you will learn about the steps in tlesearch process, the
types of research and the relevance of educatiesabrch in Nigeria.

10
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2.0

OBJECTIVES

At the end of this unit, you should be able to:

3.0

3.1

explain the steps in the research process
discuss the types of educational research
enumerate the limitations involved in the applicatof scientific

method in educational research.
MAIN CONTENT

Steps in the Research Process

Educational research is described as applied dutentethod or basic
research. It implies that a researcher in educatitay take the
underlisted steps of activities during researckisgion any educational
problem. These steps should not be consideredigtas the only
satisfactory sequence. You, as a researcher eanadsworker or even
your institution, may adopt some modifications lo¢ research process.
This is acceptable. Let us now look at the seqeiegacommended for
any educational research:

(i)

(ii)

Identification of a Problem

This is the most difficult step in the researchoass. It involves
the discovery and definition of educational reskegvooblem or
problems within a topical area of interest in ediota It has to
be a problem or question which deals with issuesufficient

consequence to warrant investigation. The probtarst be such
that can be solved through scientific investigatidhmust not be
a solved problem, one whose solution is availabienust not be
a question requiring ‘Yes' and ‘No’ answers. Exd@sp of

educational problems are:

What are the causes of students’ unrest in ourehigistitutions?
Should sex education be introduced in our secondampols?
What are the patterns, causes and solutions afitepproblems?
What are the factors affecting students’ acadewctteaements?

Review of Related Literature

When a problem exists, review of related literatisrestep two.
However, in some studies this is step one as acsoof the
problem. You will need to review books, journalsagazines,
these and other materials related to the problestualy, either
directly or indirectly. This will help you to idéfy some

11
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background information about the problem of studtywill also
help you to:

(@) eliminate duplication of what has been done already

(b) guide your formulation of research hypotheses or
guestions;

(c) sharpen your focus of the study as well as giveigsight
as to whether the problem is researchable or ndt; a

(d) the type of problems you may encounter in the meead
how to take care of them.

(i)  Formulating Hypotheses and/or Research Questions

This calls for you to present clearly and concistig logical
aspects of the problem as this sharpens your fagcusthe
problem. It involves the conjecturing of the redaship between
the concepts and variables identified in the pnoble

The hypothesis serves as a tentative answer tortidem. It can
be from the result of employing logical processési@duction
and induction to formulate an expectation of thécome of the
study.

(iv)  Selecting the Research Design

This implies the selection of the appropriate reseapproach
for the investigation. A research design can Bpexification of
the operations for the testing or verification bk thypotheses
under a given set of conditions and of proceduoesrfeasuring
variables. It involves the selection of personstlongs to be
studied. Examples can be descriptive survey, éxeetal,

guasi-experimental, factorial designs etc.

(v)  Collection of Data

This stage aims at collecting relevant information measuring
the selected variables and for building up a boflyadid and
reliable knowledge about the variables or the me$etopic. It
involves the construction and administration of theasuring
instruments. Prominent among the techniques ae¥views,
guestionnaires, observations, tests, rating scalesumentary
sources and records. You will learn more of treesge go on in
this course.

12
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(vi)

(vii)

(viii)

(ix)

Data Analysis and Interpretations

Data analysis implies extracting the required infation which
will serve to answer the research questions ortbeshypotheses
from the data collected and presented earlier. détta collected
must be reduced, arranged and presented in anipegaiorm for
easy analysis, using suitable statistical techraguehis will
enable you to generate some research findings fwdnth
conclusions and generalizations are drawn. Youeraploy the
help of computers and/or calculators for easy aswirate data
analysis.

Discussion of Research Findings

Research findings from the analysis of data areudised to
justify, interpret, explain and further the devetmmt of theories
for knowledge. This discussion is done in the erntand
direction of the information gathered in the praces literature
review. You can see that literature review is vienportant in
this respect as it makes for very sound and bathdissussion of
findings.

Conclusions, Generalisation and Recommendations

At this stage, you are expected to draw conclusfoms your
research findings and to make generalizations aof fiadings as
generated from your samples to the larger populatio

You will have to bear in mind that the generatioh valid
findings, making of correct generalisation and ubef
recommendations for possible applications to theldfiof
education help to bring about progress that mayebestered in
the development and practice of education.

Writing the Research Report

This is the final stage of activities in the prozed conducting
research in education. You have the responsibditymaking

your procedures, findings, conclusions and recontdagons

available to others in an intelligible form. Thisvolves a clear,
concise presentation of the steps in the studyutira research
report.

13
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SELF-ASSESSMENT EXERCISE 1

What are the steps in the research process?

3.2 Types of Research

Educational research can be classified into differgypes. These
classifications may depend on the goals, methodsvestigation, kind
of evidence and analysis used. These classificatiost

3.2.1 On the Basis of Goal Typology

If we classify educational researches based ogahaés of the particular
investigation and the use to be made of it, thenwile have basic
research and applied research.

(@)

(b)

14

Basic Research

This is a type of research, otherwise called pasearch which is
concerned with obtaining empirical data that canused to
formulate, expand or evaluate theory. Its main &ro extend
the frontiers of knowledge with no regards to thecfical

application.

It investigates relationships between methods, ooeils
characteristics, environmental variables and |eareificiency in
order to develop, illustrate, test and expand tlesoof learning.
It is not oriented in design or purpose towards sb&ition of
practical problems. But the findings of such stsdimay be
applied to practical problems that have social @slu

Applied Research

This is the application of theories and principkesm basic
research to solve educational problems. It is eareh performed
in relation to actual problems which occur in tiedd and under
the conditions in which they are found in practideis aimed at
solving immediate practical problems. The findindelp

educators to make rational practical decisions alspecific

problems. Applied research can be divided into éhsaib-
categories:

0] Action Research

This is undertaken by educational practitionersnther to
solve their practical local problems. It is aimed
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developing new skills, finding new answers or appghes
to solve problems of current concern. It is paitiand
directly relevant to an actual life situation. idtempirical
and relies on actual observation and realisticrmédion,
or data rather than subjective opinions or paseegpces.

Evaluation Research

This is used to assess educational programmegier tw
improve their efficiency by making necessary remisi or
modifications. For instance, a systemic evaluabérihe
practice of some programmes in the school systemm ma
necessitate modifications in the requirements asitips

of the education ministry. Again, the change ofrem
one system of education to another may have bessdba
on systemic evaluation. Example, the change fros46-
to 6-3-3-4 and from 6-3-3-4 to 9-3-4 system mayehav
been based on the evaluation research by praergon

Research and Development

According to Nkpa (1997), this is concerned with
developing and testing curricula, methods and nad$eto
ensure maximum efficiency of educational productd a
practices. The trial testing in schools of the icutum
materials by the former Curriculum Evaluation Stuhd
Adaptation Course (CESAC) which is now part of the
Nigerian Education Research and Development Council
(NERDC) is an example.

3.2.2 On the Basis of Method of Investigation Typology

Classifying educational research based on the rdsthbinvestigation
used, the following types of educational researaly be distinguished:-

(@)

Experimental Research

In this type of research, independent variablesvagipulated to
observe the effects on the dependent variableseltves to
determine possible outcomes given certain conditiohhere are
two groups — experimental or treatment group arel dbntrol
group. The experimental group receives the treatwhile the
control group may not receive any treatment. Tifier@nce is
noted and used.

15
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(b)

(€)

16

Ex Post Facto Research

Have you noticed a research study in which the areber
attempts to conduct experimental study in whichsheot able to
directly manipulate the independent variables? lact,f
randomisation is not possible. The subjects magroeiped on
the basis of some naturally occurring charactessti Such
variables like sex, race, intelligence, aptitudereatvity,
personality, socio-economic status, etc. cannot diectly
manipulated. Sometimes, this type of researclefisrred to as
causal comparative studies.

Descriptive Research

This is concerned with either description and prtetation of

existing relationships, attitudes, practices, psses, trends, etc.
or the comparison of variables. It does not mailtengts to

manipulate variables. It may be divided into maayegories.

Prominent among them are:

M Surveys

In this type of research, a number of data-gatherin

psychometric tools and procedures are used. These

include questionnaires, tests, checklists, ratingles,
score cards, inventories, interviews, etc. Theystan be

used to ascertain the nature of a phenomenon from a

relatively large number of cases. When you study t
entire target population, the survey is called aensMost
of the times, the entire population is too large b®
handled. In this case, you have to use appro@teling
technique to obtain a truly representative samp¥ou
will learn about the sampling techniques later Imst
course. You have to note that representativenesarnple
is critical to survey research, in order to makkabde
inferences about the target population.

(i)  Documentary Analysis

In this type, documents and records are examined fo
relevant information. Official gazettes, minutes of

meetings, reports of panels and blueprints can be

examined. Content analysis of curriculum materaisl

classroom lessons can be included as documentary

analysis.
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(i)  Case Studies

You may decide to investigate a detailed account of
individuals or aggregations of individual cases nisey
treated as units under this type of study. In otherds,

you may decide to study a phenomenon in one school,
association, organisation, agency, one studenthéza
administrator, etc. in order to solve specific peois
through in-depth study.

(d)  Historical Research

This is a past oriented research; which involves lication,

documentation, evaluation and interpretation of ilalke

evidence in order to understand past events. Utateting past
events may lead you to greater understanding afepteand
future events. It may also prevent future pitfatiseven suggest
hypotheses which should be used for the solutiorexasting

problems. Its focus may be on social concerns, a&dual

practices, educational institutions or the educatioemselves. In
historical research, evidence from relics, artefackocuments,
records, oral accounts etc. are usually relied lbnyou are

undertaking a historical research in educatiom §aur evidence
may be sought from attendance registers, cerifg;ateport
cards, inventories, manuscripts, equipment, recofdsews talk,

etc.

There are two main sources of research informati@historical

study. These are primary source and secondargeouwhen

evidence comes from direct source such as originbabments,
photographs, eye-witness accounts, it is callethgny source.
But when a non-observer mediates between the atignidence
and the investigator as in books, research reviaewwspapers or
stories by non-participants, it is called secondswyrce. As a
researcher, you should always determine the autitgnof the

evidence you use.

3.2.3 On the Basis of the Kind of Evidence and Analysissed
Typology

Using this typology, research can be classified cagmntitative,
gualitative or multiple perspective.

17
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(@) Quantitative Research

This type uses information or data expressed inemigal values.
Most experimental studies fall under this type ategory.

Data collection methods include tests of variougpesy
experiments, questionnaire, rating scales etc. n{@dative data
are analysed using either descriptive or inferéntaistics.

(b)  Qualitative Research

This type uses information which is verbal or namaerical. It
makes use of qualitative data yielded through vmesys,
observations, artifacts, and documentary sourcesljoaand
visual materials among others.

Information could be analysed using transcriptiargding,
historical and philosophical analysis. This cartraduce
elements of subjectivity in explaining, describirg]lecting and
even analyzing information.

(c)  Multiple Perspective Research

This type uses both quantitative and qualitativepraach
otherwise known as eclectic, is usually more coimmgnsive,
yielding more generalisable and holistic findingsiethr are more
rigorous than any one approach.

SELF-ASSESSMENT EXERCISE 2
I What are the types of research based on methods
investigation?

. What are the types of research based on the typesidence
analysis used?

3.3 Scientific Methods in Educational Research: Limitaions
You are aware that the underlying goal of the gsdienmethod of
thinking is rooted in the broad goal of science ahhis to understand
natural phenomena through the following steps:
0] accurate description;
(i)  explaining the specified conditions necessary ttaiabthe
phenomenon in order to attain easy prediction oé th

phenomenon; and

18
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(i)  organizing the available evidence supporting thenpimenon
in order to attain an overall picture of the redaships
surrounding all the components or variables rejatimn the
phenomenon under consideration.

Research practices shape their values after dteasisumptions. The
concern of research is to attempt to provide aet#ptand verifiable
explanations to problems or questions raised irerotd explore the
realities of the problems through the use of sdienhethod of inquiry.
Educational researches employ the use of sciemiéthod of research.

Vast quantities of empirical studies that are l#éa have been
accumulated in education, yet they have not attlihe scientific status
typical of the natural sciences. This is becatsg have not been able
to establish generalizations equivalent to the riesoof the natural
sciences in scope of explanatory power or in thpaciy to yield
precise predictions. There are several limitatidosthis. These
limitations are:

0] Complexity of Educational Phenomenon

Educational phenomena, most of the times, are camphd
unpredictable, unlike those of the natural sciendé® natural
scientist deals with physical laws like Charle's/Jd8oyle’s law
etc. which have relatively uncomplicated variabléut in
education, you deal with human behaviour and deveént,
both as individuals and as members of a group.his tase,
numerous variables affect such phenomena indepénderd in
interaction and make them difficult to study withse.

(i)  Measurement Problems

In the natural sciences, we use instruments liker ruape,
thermometer, barometer, wind-vane, weighing balaanemeter,
galvanometer and so on which gives perfect and iggec
measurements. But in education, you will not gst imstrument
which can yield as perfect and precise measurement.

(i)  Difficulties in Observation
Observation is a very important aspect of sciemtether social
sciences or natural/ physical sciences. But, mae difficult

and risky to have perfect observation in educatimcause it is
more subjective and frequently involves persontdrpretations

19
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(iv)

(V)

(vi)

(vii)

of such things as: motive, values, attitudes andrsowhich are
not open to inspection.

Difficulties of Control

Possibilities for effective control of experimentanditions are
much more limited in education than in the natscaénces. This
Is because rigid control of the experimental coads is possible
in the laboratories in natural sciences. But incation many
variables including extraneous variables whichraveknown by
the researcher, affect and influence the results.

Difficulties of Replication

When two or more chemicals are put together insattédbe, the
result of the reaction can be observed and repatgektively.
This can be replicated or reproduced to get theesamsult
anywhere in the world.

But it is very difficult to replicate an experimemior instance, in
teaching methods carried out in Nigeria, in anyeotbart of the
world. In other words, replication is very diffitdo arrange in
education.

Experimental Contamination

The presence of the researcher or investigatorctamge the
behaviour or affect the responses of the humanestsjin
educational research. This can result in the takihbehaviours
which will influence the result. This can be reésr to as
Hawthorne effect. It does not happen in the nasoiences. If
an acid is mixed with an alkali, they will form alts whether the
experimenter is there or not does not affect tealte

Problem of Randomisation
It is easier to randomise non-human subjects inlaberatory

than the human subjects. Randomisation may ngiebiect in
education due to administrative constraints anthtak

SELF-ASSESSMENT EXERCISE 3

What are the limitations involved in the applicatiof scientific
methods in educational research?

20
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4.0 CONCLUSION

In this unit, you have seen that the educations¢arsch process is an
adoption of the basic research process which usesnethodology of

scientific thinking and necessarily goes aboutbiisiness of problem
analysis and/or solving in a series of stageseagsst

The ultimate goal of these series of activitiewisearch for dependable,
valid and reliable answers as solutions to soménitiefquestions or
problems in the educational field.

You can therefore say that educational researchshlares in the values
of the culture of science. All the stages and sstep educational
research are in logical sequence with one steprigdad another, linked
for one common goal.

However, as you have seen, educational researaioche as perfect
and precise, as accurate and objective as expdasnienthe natural
sciences due to some limitations.

5.0 SUMMARY

In this unit, you have learnt the steps in the atlonal research
methods. These steps are:

0] Identification of the problem;

(i)  Review of related literature;

(i)  Construction of hypotheses and/or questions;
(iv)  Constructing the design;

(v) Data collection;

(vi) Data analysis and interpretation;

(vii) Discussion of research findings;

(viii) Conclusion and recommendations, and

(ix)  Writing the report.

You have also learnt that educational research lmarclassified in
different types. These can be on the basis of gaalehich we have
basic research, applied research. On the basigthioah of investigation,
we have: experimental, ex post facto, descriptive fistorical. On the
basis of kind of evidence and analysis, we havelitqtise and
guantitative researches.

You have learnt the limitations in applying sciéintimethods in
educational research. These include:

21
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0] complexity of educational phenomenon;
(i)  problems of measurement;

(i)  difficulties in observation;

(iv) difficulties of control,

(v) difficulties of replication;

(vi) experimental contamination; and

(vii) problem of randomisation.

6.0 TUTOR-MARKED ASSIGNMENT

I List the steps in the research process

. What are the two types of research classified auegrto the
kind of evidence and

iii. Analysis? What is the major difference betweenttetypes?

Iv. Mention five limitations of applying scientific metds of inquiry
in educational research.
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1.0 INTRODUCTION

Research problem is the focus to which all reseaftirts are geared
towards. At the root of every research, therepsadlem which must be
established to justify the research. You will hate design
investigations to find solutions to the problemhisTis the goal you have
to accomplish because it is the problem that reguattention. At this
point, the question that should bother you showddhinged on what
constitutes a researchable problem.

According to Nkpa (1997), a problem arises whenitierplay of two

or more factors result in one of three possibleblenmatic outcomes.
These are a perplexing state, an undesirable coeseq, or a conflict
for which the appropriate course of action is coversial. In order to
find the problem, solution, classification of theerplexing state,
elimination or alleviation of the undesirable comsence, or resolution
of the conflicts can then be made.

In this unit, you will read about the problem sél@t, sources of the

problems, criteria for problem selection, delimaat of the problem,
etc.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

select a research problem in your area of interest
outline the various sources of research problems
enumerate the criteria for selecting a problenrésearch
explain the background of the study

describe the statement of the problem

explain the purpose of the study

discuss the significance of the study

describe the scope of the study

formulate different types of research hypothesis
differentiate between research question and hypahe

3.0 MAIN CONTENT

3.1 Identification of Research Problems

As a beginner researcher, you may find it diffitoldecide on what is a
suitable research problem. You may spend constteeeamount of time

examining many research problems without being thi@ake up your

mind on which to select. Your indecision may be daea fear of

selecting difficult problem which you cannot eagsdgkle. You have to
note that common errors in selecting problems asiken conditions,

objectives, questions, hypotheses, topics or unodatile feelings are
mistaken for problems.

You have to distinguish between your problem arb&hwvis of interest

to you and the research problem itself. Let isclear to you that a
problem area of interest is the broad area or (apients, phenomenon
which you want to study, say in education. Thisaaof interest may be
hazy, nebulous, ethnical or inconsequential attget. It may remain
so long after you have given thoughtful and adegjaansideration to it.

In this case, you are advised to steer clear ofttipéc, even t or

phenomenon.

Before you arrive at a researchable topic, theee tAree systematic
stages of reductive deductions which are very rsscgdor you to take
from the general problem area. These include:

(@) locating a general problem area in your partictild of

interest;
(b)  pining this problem down to a manageable size, and
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(c) state it concisely in a form that can be empiricall
investigated.

These steps are not as easy to take as they Bokyou have to note
that a good research work is a difficult thing todartake. No easy
research topic which can be effectively carried without careful and
logical planning. But if you allow your interest b@ your guide and you
choose a topic that personally appeals to yourasudt of your previous
activities and readings, you will be motivated fersd the long and
difficult hours and the painstaking efforts that arecessary for the
effective execution of the study.

It may interest you to note that not every invesimn or study qualifies
to be called a research study. You have readeeairli this course, that
educational research is aimed at solving problemseducation or

providing answers to questions. Therefore, if mobjfem exists or

cannot be identified then a study in that area khoot be attempted.
There must be a pressing problem or a need whaphres attention. If
you have a strong feeling about the need to sdive problem, it

becomes easier for you to be successful in the/stud

Note that a good research study should be able akena definite
contribution to knowledge. You have to know aldwmatt merely
gathering the opinion of people is not necessaedearch. Later in this
unit, you will read about the criteria for selegtira researchable
problem. Meanwhile, let us look at sources of [Fpis

3.2 Sources of Research Problems

If you are asked how research problems are idedtiér located, the
guestion may be theory for you. It becomes usiierefore to suggest
the various sources through which research problamsbe generated.
These are:

0] Personal Experience

If you are an experienced teacher or have had g daperience
in educational practices or observing existing ficas in the
education system, you would have come across a eumb
problems, imperfections, inconsistencies, puzziesame gaps
which need to be dealt with. Through your inter@cs$i with
people and facilities in your professional expergnyou may
have discovered areas where knowledge is lackirtgwhswers
have to be found.
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(ii)

(iii)

(iv)

(V)

26

Literature

When you have an extensive review of literatur@ravides you
with some researchable problems. Textbooks, thesed
dissertations, research reports in journals andcatdnal
periodicals, conference papers among others caolide some
tit-bits on researchable problems or topics.

Apart from suggestions for further research avélah thesis
and dissertations, you may encounter contradictions
inconsistencies and unsatisfactory findings in soaneas of
investigation. You can then carryout a study toifi the gaps.

In addition, your study could contribute to knowgedthrough
improved methodology or modifications to existihgary.

Experts’ Opinion

Consultations with professionals in a particulareld;j
educationists, research fellows, thesis advisessipervisors, and
so on could guide you in identifying your problemea They
will help you to clarify your thinking to achievesense of focus
and to be articulate and concise in your reseappit.t This
depends on your interest in having an originallputht out
problems. It is not good to just collect previgasearch topic or
to go and copy already written project reports frather
institutions. Though this is what undergraduateshese days, it
hampers and/or obstructs academic growth and onelift.

Government Publications

Most of the times, some government policies, interst or views
on education can be published through whitepapgagettes,
newspapers, newsletters or through the radio aledigen or
even through circulars.

Research topics could emanate in response to arrgoeatal
identified problems. Such studies may focus onluaw®n of
existing educational programmes like, the Univer&asic
Education (UBE), the 9-3-4 system of education,fédotors of 6-
3-3-4 system of education etc.

Internet Sources
These days, electronic learning is in vogue in Wwigeople study

by entering into any library in any part of the Vdoto get current
and updated information on any field including eatiam.
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(vi)

(vii)

(viii)

(ix)

Through the internet you can avail yourself the apumity of
getting current research findings or write-ups ary area of
interest. You can see different methods of solvihg same
problem you have and you can apply such methods yatr
situation.

Innovative and Technological Changes

There are lots of innovations and changes espgamthe use of
information and communication technologies (ICTeuotucation.
Such concepts as e-learning, m-learning, e-business
government, e-commerce, computer-assisted instrugiCAl),

computer-based training (CBT), and conferencing ragnothers
can be investigated to determine their effectseatifieness,
implement ability in our situation.

An appraisal of such teaching strategies like greeip
evaluation, cooperative learning, team teachinggenhiability
grouping, vertical and/or horizontal teaching etould yield
researchable topics.

General Education Problems

You have noticed that in Nigeria and many otheretligying
countries, there are so many general problems daettucation.
These educational problems can be narrowed dowbttining a
specific educational problem which you can hanéfiecévely.

Replication

Replication or repetition of an earlier study enuewed in the
literature review can help to increase the gersahllity and
validity of the findings. The replication can be n&o using
different geographical contexts, different subjectifferent
levels, different time periods, different methodpjoor different
instruments.

Theory

Theories are statements put forward to explain pimeEma,
events or situations. They propound general grlasifor which
applicability or educational situations require ea<sh.
According to Nkpa, theories are fertile sources research
problem. This is because from theories, relatigggshamong
variables can be predicted, tested and established.
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SELF-ASSESSMENT EXERCISE 1

What are the various sources through which resganablems could be
identified?

3.3 Criteria for Problem Selection

Most of the times, several potentially researchabigblems abound.
Your problem becomes how to select the most apm@taprone for
investigation at any given point in time. Most beger researchers have
faced this difficult situation, such that some loé time; they start with
one problem and abandon it for another. They nitgmgt or make
trials on several other problems before choosing. oifhis results in
unnecessary delays in conducting the researchavda such pitfalls,
you should be able to evaluate the research prabirmrder to select
the most expedient, using the following criteria;-

0] Significance

You have been told earlier in this course thatutienate goal of
research is to enrich knowledge. In selecting yproblem,
therefore, it behooves on you to select one whokeisn would
make the most valuable contribution to the bodyoajanised
knowledge.

This contribution could be in the area of methodglotheory,
practice or replication of existing findings to iemore reliable
knowledge or to improve the generalisability ofliearfindings.
The contribution can be used to modify, refineaplace existing
theories and relationships, in order to influenaiucational
practice.

(i)  Researchability

For a problem to be researchable, it has to invelagables
which can be defined and measured. There are pnsbieghich
cannot be subjected to systematized investigatioMany
philosophical and ethical problems cannot be studiapirically;
otherwise the findings can only yield useful infation that can
be used to find answers to those ethical and piplosal
guestions.

For instance, how can you study the influence oftapl powers

on the academic achievement of pastors? Note faner¢hat
unresearchability is a result of unavailability tife required
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(iii)

measuring instruments and the inability of the aeseer to
construct and validate novel instruments.

Suitability

The problem of investigation should be suitable tlwe
peculiarities of the research. The problem isadlgt if:

(@) It is relevant to your professional goal. It shibuhake
you more knowledgeable and more proficient in your
career;

(b) It is meaningful and interesting. In which casel yave
to be enthusiastic enough to investigate the prnoble
thoroughly and to persevere till the end of theagsh;

(c) The solution should be within your level of compete.
You have to be knowledgeable in the use of thevagile
instruments; otherwise you have to acquire the rigee
within reasonable time.

In other words, you have to have the relevant skill
experience, expertise and competencies and be well-
acquainted with the existing theories and concepthe
area,;

(d)  You should consider the availability of the reqdire
manpower, equipment, finance and other resourcesidA
problems with so many variables which only largalec
studies by a team of researchers having large asain
funding can tackle;

(e) You should consider that the time required to get
appropriate solution to the problem is realistic jour
programme. There is a time limit for research utadken
for degree purposes. You have to consider this timit
in choosing the problem;

) You should consider the accessibility of the resj@mts or
subjects and the data. For instance, if you usergors,
ministers or commissioners as your subjects, yoe ha
consider how to reach them with ease.
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(iv)  Viability
A research problem should be viable. In this caisean be
expanded or followed up in further researcheshduld not be a
dead end. As you answer the research questiomthefu
guestions which require investigations should beegated.
Tuckman (1972), summarised these criteria in fain{s:

1. What is/are the relationship(s) between the twanore

variables?

2. State the problem clearly and unambiguously.

3. Ensure that it is possible to collect data to sollkie
problem.

4. Avoid dealing with moral and ethical issues.

34 Background of the Study

This is the introduction to the study which usuatigntains a brief
explanation of the concepts in the title as thelateeto the study.
Concise information required to understand the lprabis presented
here. According to Ali (1996), it provides at a e, a concise
information of the major theoretical, empirical arekperimental
considerations or substance upon which the woakehored.

The background information will put the researcholgem into
perspective. It has to be sharp and precise witlaoutoutburst of
personal bias. At this stage, you have to highlghthe variables of
interest in the study as well as their interplayhvihe research problem.
You can even cite few works already done in the avhich prompted
your investigation in that area.

3.5 Statement of the Problem

The statement of the problem is concise, clear aedsuasive
information on the subject matter of investigatias well as the
variables planned for investigation. It needs &Mery specific and
direct.

It is presented in a logical sequence. It startd wuch information
required for the understanding of the problem, sqgosifications
including citations and a declarative statemerdroamplification in the
form of question.
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SELF-ASSESSMENT EXERCISE 2

I Enumerate the major criteria for problem seleciioresearch
. What is the statement of the problem?

3.6 Purpose of the Study

In the last section, you were told that the statgnoé the problem is a
statement which pinpoints what is wrong with or @bthe subject
matter of interest. But the purpose of the studyidles you with an
overview of the intention of the study as containedhe research title
and its breakdown in specific terms. What do ydend to do?

This is presented in a clearly and unambiguousgst@nt which must be
expressed in a language couched in proposed ukedertection that is
tenable, sensible and practical.

3.7 Significance of the Study

This is the rationale for the study. It explaihs tise or the importance
of the findings as well as who and how such infdramawill be useful.
It also explains how the findings would contributderms of extending
the frontiers of knowledge, raising new questions smggesting
variations in the existing practice, or to revegla@ which the study will
close.

3.8 Scope of the Study

This gives you the extent of the content coveradmchv you could
tackle with the available resources. It involves ttelimitation of the
study which specifies the boundaries to be covardide study.

3.9 The Research Hypothesis

The word ‘hypothesis’ is a combination of two wordlypo and thesis.
Hypo means “less than”. Hypothesis means thereftass than a
thesis”. While a thesis is a proposition to be pobwor defended, a
hypothesis can be referred to as a reasonable guwessesis which
although derived from some sort of evidence is tgetbe tested or
proved. Itis a statement which gives an insighwloat you expect to be
the outcome of your study regarding the variablestained and
investigated in the statement of the problem.

In other words, the hypothesis is in itself an agpltion for certain
observed or observable events, behaviours, pheromemredictions
with regards to how they occur, why they occur drew they occur.
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These expectations and explanations must be deacinct, testable
and verifiable. The aim of a hypothesis is noptove anything, but to
test whether it should be accepted or rejectedis iBhdone with data
rigorously and painstakingly collected through emcpi research.

According to Tuckman (1972), there are three charistics of a good
hypothesis. These are that it should:

0] Conjecture upon a relationship between two or more
variables

(i)  Be stated clearly and unambiguously in the formaof
declarative sentence

(i)  Be testable.

Hypothesis can be classified as scientific or stigal. A scientific
hypothesis is a suggested solution to a problemis &n intelligent,
informed and educated guess while statistical Hg®$ is a statement
about an unknown parameter. For a hypothesis tasb&ul, it must be
both scientific and statistical.

Hypothesis can also be classified as either indeiadr deductive. Any
hypothesis statement based on mere observatiomp@nidased on any
verifiable data or evidence, but used for prediiaos an inductive
hypothesis. But any hypothesis that is testable as#d on collection
and analysis of relevant data to support or rejecteductive.

There are two types of deductive hypothesis usedenmpirical or
scientific research. These are the alternativeothgsis H or H, and the
null hypothesis I The alternative hypothesis states that thera is
statistically significant difference or relationghhetween two variables,
two individuals or two events, (x =/ y). This cha directional or one-
tailed test, because it tells you the directiontled difference. For
instance, X is better than y. Students who legrpriactical application
do better than those who learn by theoretical lessdrained teachers
teach better than untrained ones. The alternaypethesis can also be
non-directional or two-tailed test of significancelhis indicates that
there is a statistically significant difference,tkdpes not show the
direction of the difference. For instance, A andrB not equal; there is
a statistically significant difference in the perfance of students in the
science classes and those in the arts classes.

The null hypothesis, Ho is a no significant difiece hypothesis. It
states that there is no statistically significabhe&veen the two groups or
variables under study. Thus x =y. For instaticere is no significant
relationship between class size and students’ pedoce in
mathematics.
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SELF-ASSESSMENT EXERCISE 3

I State two directional alternative hypotheses
. Enumerate two unidirectional alternative hypotheses
1 List three null hypotheses.

3.10 The Research Questions

These are major questions which you seek to andweungh the study.
They provide a useful basis for providing descviptdata which may
then be used to get richer picture of the problevestigated.

In constructing research questions, you have te tiwt simplicity and

clarity of language are very important. Use shortsp and precise
guestions. Again, the question should seek answaeme thought or

idea. It should not be double barrelled. Prolgjogstions are generally
preferred. Do not overload yourself with work, seefquestions and one
or two hypotheses are enough workload for a typiediicational

research. Both research questions and hypothesdsedacluded in one
study to serve different but complementary purposes

SELF-ASSESSMENT EXERCISE 4

Select a research title in any area of your chaceeducation and
construct five potential research questions whiohldt be used for the
investigation.

4.0 CONCLUSION

You have seen from this unit that the selection defthition of research
problem can be very difficult a task for the begngnresearchers who
very often catch every straw in the wind as redearoblem. But you
have also noticed that it is possible to select defihe your research
problem from which statement of the problem canltes

Note that once an acceptable problem is statdmedbmes possible for
you to have a clear and rich picture of what yoiend to do in your

study and how you can proceed to do it. This moNv make it possible
for you to clearly discuss and describe the scdbpe, purpose, the
research questions, hypotheses, significance aneh egive the

operational definition of terms in your study.
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5.0 SUMMARY

In this unit, you have been presented with a prac@approach towards
discussing the issues about the research probMou have seen that
though it is difficult to select and define a resdaproblem, yet if you
locate a general problem area in your field ofredg you pin it down to
a manageable size and state it concisely in a foatncan be empirically
investigated, you have solved a lot of the problems

You have worked through the sources of researclblgmms which
include: personal experience, literature, expeofghion, government
publications, internet sources, innovative and retbgical changes,
general education problems, replications and teeofThe criteria for
problem selection include: significance, researditgbsuitability and
genesis of further research.

In this unit also, you learnt about the backgroahthe study, statement
of the problem, purpose, significance, scope ofblem, including
research hypotheses and questions.

6.0 TUTOR-MARKED ASSIGNMENT

I What are the various sources of research problems?

. Explain the criteria for selecting a research peabl

iii. Use two examples each to explain alternative hygsithand null
hypothesis.
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UNIT 4 REVIEW OF LITERATURE
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1.0 INTRODUCTION

In the last unit, you worked through identificatiaf problem in
educational research. You learnt that a researghenterested in
seeking for the relationships between two or mamgables.

These selected relevant variables are fully exagniheough a thorough
review of related literature. This forms the bdsis the investigative
process. This is because it provides you withdpportunity to look
into the pool of knowledge available to you.

It is the most important aspect of planning andyag out research in
education. It provides much of the theoreticaérehce point or basis
for undertaking a proposed study.

In this unit, you will be looking at the concept ldérature review, the

purpose and value, sources, steps, skills, citti@amd ethical
considerations in the review of literature.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the meaning of literature review

) outline and discuss the purposes of literatureskgvi

. enumerate the steps in reviewing related literature
. demonstrate some skills in citations and referancin
o list the ethical considerations in reviewing therature.
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3.0 MAIN CONTENT

3.1 The Concept of Literature Review

From the introduction, you have noted that no megini research can
be conducted without a thorough literature revidivis very important
therefore for you to understand what is meant byréview of literature.
According to Nkpa (1997), literature review is thgstematic study of
all existing work that are relevant to the reseaxcik. It is concerned
with locating, reading, evaluating and citing repaf related research.

In his own definition, Ali (1996) described litevaé review as the
careful and systematic identification and or lomati documentation,
analysis and reporting of information which areewvant, related and
useful to the present study. In other words, it mseaaking an extensive
searching, reading and assessment of all avaitahterials written and
related to the problem of investigation. It cowto involve some
consultations with colleagues, lecturers, supersisknown experts in
the area of study as well as the library and iesources so as to
identify sources from which review information da@ obtained.

Though this exercise can be tedious with some stadget if you do it
carefully and systematically, it can in fact be oon& the most
challenging and interesting aspects of any invatbg.

3.2 Purpose and Value of Literature Review

You have already noticed that the review of relditztature is very
important. This is because according to NisbetEmtvistle (1979) and
Nwana (1981), so much has been discovered by sshalaover the
world that almost every answer is available alreadyhe literature.
Therefore, all you need to do is to patiently cdindhe literature of past
works which are related to your work in order tingenowledge of how
someone or some people had solved such type oflgpnolgou are
saddled to study at the moment. Literature re\gewes the following
purposes in research:

1. It can reveal to you sources of data that you n@yhave known
about their existence;

2. It can describe methods of dealing with problernatibns that
may be similar to your own;

3. It can reveal to you how other researchers havedledn
methodological and design issues similar to yours;

36



EDU 323 MODULE 1

It can introduce you to important research persteslwhose
works and findings you may not have come across;

It can help you to evaluate your own research tffoomparing
your work with similar efforts of others;

It can provide you with new ideas and approachas riimy not
have occurred to you;

It can increase your confidence in selected tdpyou find that
others have interest in the topic or have foundieah investing
time, effort and resources into its study; and

It can help you determine the sampling stratedies $hould be
used in order to avoid sampling problems encoudtése other
researchers.

Olaitan & Nwoke (1988) summarised these purposes as

(i)
(ii)

(iii)

(iv)

uncover, discover and evaluate information;

establish new relationships by analyzing and sitireg
established evidence or discovering new ones;

replace an existing concept or completely createvaconcept in
an attempt to translate them into practical usd; an

verify existing concepts by re-examining the prexgisn which
the concepts were created.

Tuckman (1978) also summarised the purposes sdkigLiterature
review uncovers;-

1.

ideas about variables that have been proven imuordad
unimportant in a given field of study;

information about work that had already been domé ahich
can be meaningfully extended or applied;

the status of work in a field in terms of conclusi@and
application; and

meanings and relationships between variables thasearcher
has chosen to study and wish to hypothesise about.
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SELF ASSESSMENT EXERCISE 1

I What is literature review?
. Summarise the purposes of literature review acogrdio
Tuckman (1978).

3.3 Steps in Reviewing Related Literature

Over the years, the library has been the stockehbmrsencyclopaedia,
dictionaries, textbooks, journals and periodicalmagazines and
newspapers, projects, theses or dissertatiornisasibeen a repository of
writings, books and manuscripts. It has also badand of literary
museum for books and manuscripts. If you have heem big library
like the National or State Libraries or even Unsigr Libraries and
Company Libraries, the British Council Librarieuywould see that
the ability to use the library is an indispensadset to effective review
of literature.

However, with the explosion of information and/drkmowledge, ideas
in every human interest have been altered as & cégesearch findings
and applications of information and communicatiechinology (ICT).

Since libraries can no longer hold all the requirgdrmation and again
since the users of libraries have become more sogdied in their

wants and desires for knowledge and since eass@a®tl of access to
information are very important priorities in libyasearch, two types of
libraries have evolved. These are the physicaktibs and the e-
libraries.

The e-libraries or virtual libraries provide new ygaof storing and
accessing vast amount of information from any pérthe world. The
use of computer, CD-ROMs, floppy disc, flash drivetc. are fast
replacing and supplementing the shelves of texdspaniodicals.

In other words, with the computer, you can access tgpe of vast
amounts of information, countless online data basas manipulated
factual information with increased accuracy, effirmy and little or no
time.

A summary of the steps you can use in conducting lterature review
are as follows:
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(i)

(ii)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

(x)

Identify, select and list the key words or conceptsich are
associated with the topic of investigation.

Use the selected key words or concepts to accdssarg
references from such preliminary sources of infaromaas the
catalogue, the index and dissertation abstractsoorputerized
referencing services.

When you have obtained the list of useful referena can now
consult libraries and other information depositerie order to
access references materials. You can also makeoluske
internet to access the materials.

Before you start reading, you should be able targitx cards on
which to record the information, prepare a notel carindex card
for each reference material consulted, such thahetend you
arrange them sequentially according to subheadingshe
literature review.

Read the reference materials and as you read nradenotes
and pay attention to the problem, procedure, desegult or just
the summary for theoretical opinions.

For quick identification, each entry on an indexdcahould be
clearly coded at the top using the key words fer lhhoad topic.
After this, the author’'s names and date of puldbcatome next,
followed by the title of the work and the full dian of the work
and the ideas which you find useful.

In writing out the references in the index cardsu jhave to
choose a referencing style and be consistent withYiou will
learn more on this in the section on citation.

Ensure that you review or dwell more on the primsoyrces of
information than the secondary sources. This ®ilhance the
authenticity of your work, and provide you with cprahensive,
unadulterated and un-mutilated first hand infororati

Consult the most recent references first. This glp you to
save time, get the most recent materials and aecidndant and
unnecessary materials.

You will save a lot of time by first reading thrdughe abstract

and/or summary of any referenced material. Thisemable you
to quickly ascertain the relevance of the materials
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(xi)  Lastly, organise and write-up all the insights yeuaeived while
reading. This should be a critical appraisal @ shate of the art
in the area of investigation. You have to ensurat tyou
understand all the related issues. The ideas rflogt in
accordance with the trend of thought.

SELF-ASSESSMENT EXERCISE 2

Identify any topic of your choice in any area ofuyochoice in
education. Do a literature review on the topi¢dwing the steps above.

3.4 Citations

Whenever you lift any idea or ideas from any rafieszl materials, you
must duly acknowledge the source. This includebaten quotations,

paraphrased statements, diagrams, tables etc. doe to note that
careless statements from newspapers and magazeestaappropriate
in research. Sources can be cited in the text ilows ways, while full

bibliographical details of the reference materauis listed at the end of
the write-up. You will see some examples later ffddent formats for

preparing references are available.

In educational research reports, the style useth iBne with most
psychological journals such as the journal of etanal psychology,
the journal of the APA — American Psychological é@ation, the
British or Turabean style etc. But most univeesitin Nigeria prefer
and use the APA style.

3.4.1 Examples
Some of the examples are as follows:

0] For a paraphrase; the source can be cited in edfhthiree ways.
These are:

(@) in the middle of the sentence e.g. the National rOpe
University of Nigeria (NOUN), like most tertiary
institutions in Nigeria, according to Okonkwo anduj
(2003), makes use of the two modes of assessmehefo
students;

(b) at the end of the sentence e.g. our educationderays
needs a radical departure from the conventionad-fac
face system to the unorthodox open and distancaitepn
system (Osuji and Salawu, 2006); and
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(c) at the beginning of the sentence e.g. Nkpa (1992).
confirms that derived scores have been shown tmdre
useful than raw scores in the identification ofdstots’
potentials.

(i)  For Quotations; if the quotation is verbatim, itesclosed in a
double inverted commas or quotation marks. Youwehavinsert
the source with the page number from where theersi@nt is
lifted e.qg.

According to Osuji (2006:71), “The simplest but deuand
unreliable method of estimating variability whick usually
affected by the presence of two extreme scordwisange”

or

“Derived scores are more useful than raw scoresdimtifying
the potentials of students” (Nkpa, 1992:54).
or

Nwana (1979:23), said that “Measurement were ngblailely
dependable, however, otherwise all ten results avbalve been
exactly the same”.

You have to bear in mind that quotations longenttiaee typewritten
lines or more than 40 words should be indented.erdtwill be no
guotation marks, but the page is indicated afterydar of publication.

You will have to note that verbatim quotations mashtain the exact
words, spellings, capitalization and interior pwations of the original
source. If you have to effect any change like windag or italicizing
of words for emphasis, you have to enclose the svttdlics added” in
brackets immediately after the underlined or itaéd words.

Similarly, if you insert any remarks into quoted teral, you should
enclose it in square brackets. Again, if you hewvemit any word or
words from a quotation, you have to indicate theissman by using
three dots (...). This can even be used more thae am a quoted
material to indicate all missing parts.

If you want to make reference to more than oneipatibn of an author
for the same year, you have to use the lettersb(a;, d etc) to
distinguish between the different works e.g. O2(i06a; Osuiji, 2006b;
Osuji, 2006c¢. If you are going to cite two or mgunablications in the
same parenthesis, they should be arranged chrocallyge.g. Jegede
(2001, 2003, 2005, 2006) or Otto-Peters, 1980; ©kdl84, Jegede,
2001, Alaezi, 2005 and Koul, 2006.
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When you want to cite joint authors, both namesukhbe cited each
time the publication is cited in the text, whereaiywve only two authors
e.g. Okonkwo and Osuji (2003). But where you hewae than two,
but less than six authors, all the authors ared ditethe first time the
publication appears in the text, subsequently, ganu cite only the first
author followed by “et. al” e.g. Osuji, Salawu, &y&dun (2006:15) ...
subsequently, it becomes Osuiji et. al. (2006:15).

Where the authors are a corporate body, you hagiveothe name of
the body in full in the first instance. Subseqlgntitations of the
publication will bear the abbreviated name e.g. iof& Open
University of Nigeria (2003), can be abbreviated NOUN (2003).
National Educational Research and Development Gb(r#89) can be
NERDC (1989). Abia State University (2000) can bBSAJ (2000).
Indira Gandhi National Open University (2005), tenIGNOU (2005).

On the reference page, all works cited in the texisonsulted should be
shown arranged in alphabetical order. For unphétis
theses/dissertations, e.g. Osuji, U.S.A. (2002% Effect of Group-Self-
Evaluation on Learning Outcomednpublished Masters Dissertation.
Uturu: Abia State University Library. You will havto read some
research textbooks to get more examples.

SELF-ASSESSMENT EXERCISE 3

Get some research or academic journals. Checkitidugons critically.
List ten (10) different citations and examine theanformity to the
A.P.A.model.

Some of the times, you have to use the internesowarce for your

materials. These days, every research problenomc tor words or

variables can be located with ease and showingerdifit types of
findings and write ups on them. When you use anguch materials,
you have to cite them e.g. Koul (2005): Curreneagsh findings (on-
line) http://www.nounonline.com/noumgir Osuji and Adeoye (2006).
Effective supervision and assessment of teachiragtioe (on-line)

http://www.nou.edu.ngsourced 15 Oct.2009.

SELF-ASSESSMENT EXERCISE 4

Use your internet facilities and locate five adgilin educational
evaluation. Write down the URL address.
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3.5 Ethical Considerations in Research

You are aware that educational research is a sgsierstudy which

makes use of scientific approaches and methodsrablgm solving

situations. It implies that scientific attituddsoslld be brought to bear
in carrying out such activities like the researatocess. Can you
recollect some of the scientific attitudes you h&warnt during your

primary science. These attitudes which should pplied in the

research process include:

. Openness:-especially in the areas of data collection, tresthof
findings and literature review.

) Honesty:- especially in the areas of data collection, trestinand
interpretation.

o Humility:- especially in the areas of validation of instrumen

. Objectivity:- especially in drawing conclusions from the

research findings.

You are cautioned, at this moment, that you haedteere strictly to the
rules of the game in order to minimize ethical eswvhich are often
encountered in the conduct of the research studiéscording to

Anaekwe (2002), such ethical issues include:

1. Plagiarism

This refers to copying someone’s work without ackigolging him

as the source of such information. In the academite, it is a very
serious offence which can lead to litigation, dewiathe award of
degree or certificate, termination of appointmemtoag others.
Therefore, in order to apply your attitude of opessiand scientific
honesty, you must acknowledge all authors consulted

2. Arm-chair Researching

This refers to people staying on their tables aadipulating figures
and building up a theoretical framework, and lgteblishing the

concoction as an empirical study. These days.esiisdare used to
coping or photocopying previous research works frather

institutions and submit same in their own name,their own

institution. This is against the ethics of thesash enterprise.
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According to Anaekwe (2002), it negates the purpfsesearch and
kills initiatives and intellectual growth in resebrbusiness. DO
NOT INDULGE IN SUCH MAL-PRACTICES.

3. Faking

The ability to Fake things involves the documeprtatiof false

information or sources of information. As a reséar, you should
endeavour to present authentic sources of infoomatised in the
study. This will enhance the content validity oluy work as well as
the replication of the work and the retrieval o€lsisource materials
by subsequent researchers.

4. Over-citation of a particular Author

Some students often over-cite the works of thegesusors and/or
lecturers. This is not very good as it limits thesearch to a
microcosm of available information. Avoid it.

SELF-ASSESSMENT EXERCISE 5
I What are the scientific attitudes applicable teagsh?

il What are the ethical issues involved in research?

4.0 CONCLUSION

In this unit, you have learnt that literature reviés the systematic
search for and documentation of information usefodl relevant for
investigating a proposed research problem. It mdhat any review
carried out should serve certain clearly defineghpses.

Any approach to literature review must follow certguidelines. These
involve locating and using a variety of referenceirses. But in so
doing, you have to consider certain issues whiah ratated before
undertaking a comprehensive and high quality liteeareview. These
issues have been discussed.

5.0 SUMMARY
In this unit, you have worked through the concdpiterature in which
you learnt that literature review is the carefustsynatic identification

and/or location, documentation, analysis and rapprof information,
which are relevant, related and useful to the priesteidy.
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You have seen the purposes of literature reviewswaamarised by
different authors. The steps in reviewing literaturave also been
presented in the unit. Different ways of citatidms/e been also been
presented. Again, some ethical considerations Haeen discussed.
Read more from your reference materials.

6.0 TUTOR-MARKED ASSIGNMENT

@ () What is literature review?
(i)  List the purposes of literature review as suanised by
Tuckman (1978).
(i)  Outline the scientific attitudes applicable tesearch and
the ethical issues in research.

(b) Take any textbook or journal of your choice distl ten (10)
references cited.
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1.0 INTRODUCTION

You have been told that one purpose of researdb @iscover new
knowledge that can be generalised to a definedpgrou

According to Ali (1996), a central and sustaingiemise upon which
scientific research is based is the investigatibra @roblem using a
small representational and proportionate groupithabserved and from
whom findings made are generalised to all otherso wkere not
investigated.

Generalisability of research findings is dependastmuch as possible,
on the extent to which the population of the stigdglefined and on the
adequacy of the sampling procedure used in thdnenstudy. Since
these concepts — population and sample are of foed&l importance
to research, we shall discuss them in this unielation to education so
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that you will understand what they mean and alsprexpate their
importance.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define population and sample

. explain the sample size

o differentiate between probability and non-probapilsampling
techniques

. discuss the sampling techniques.

3.0 MAIN CONTENT

3.1 Population

This concept population, most of the times, is usedescribe the total
number of people living in a defined geographicdltg or area. This is
as it relates to the common usage of the term ptipnl But in
research, population is not limited to human beialgse, it includes
objects, events, people that have at least a conumaracteristic which
Is common to all of them.

According to Nkpa (1997), a population refers tbthé elements in a
well-defined collection or set of values. Kerling€l981) defined

population as all members of any well-defined clafsgeople, events or
objects. It means therefore that any entity, graupset which

constitutes a population must have at least omw@ke or characteristic
which is common to all of them.

The population of a study therefore representdahget of the study as
defined by the aims and objectives of the studyheWyou conduct a
research study, you have a particular populatiomimd. For instance,
chemistry teachers in the unity school, technicaiihg teachers in Imo
State Senior Secondary Three students offering ighya the 2007
school certificate examination from Lagos Statem&a farmers in Etiti
agricultural zone, Professors in Nigerian Univiegsietc.

A research is expected to yield findings which banapplicable to the
entire universe, a section of the universe, oragerelements in the
universe. For instance, a research which aimsiaguan instructional
strategy to teach Igbo Language,)(lto non-lgbo speakers of Junior
Secondary Two at Federal Government College, Okignaey have the
findings applying only to a target population whicbmprise the non-
Igbo speakers in F.G.C. Okigwe. In other word® fimdings are
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expected to be generalised only to non-Igbo spsakeiS Il of F.G.C.
Okigwe.

It means therefore that the population to whiclesearcher intends to
generalise his or her findings is known as theelapppulation. If the

generalization is to the non-Igbo speakers in I8 &ll the unity schools

in Nigeria, then non-lgbo speakers in JS Il frome timity schools in

Nigeria form the target population.

3.1.1 When to Study the entire Population

You would have noticed that whenever the term patparh is mentioned

iIn common usage, it often implies a huge numbepeaxple. But in

research, the term represents numbers which maye ricom very few

to very many people, things, objects, events edpedding on the nature
of investigation to be carried out. You have ameticed that in most
studies, samples are drawn and studied with a teegeneralizing the

findings to the entire population. However, soniethte times, it is

necessary to study the entire population. Thipassible under the
following conditions:

0] When the research involves a population of very $etvjects. |If
the study involves a population of relatively feweople,
institutions, objects, events or things. It istéeto study the
entire population. Again, if members of the popiola are few
and hold views or characteristics that should rohéglected, or
when sampling cannot be representative of the adipul then
the entire population is studied.

(i)  When enough time and resources are available theeen
population can be studied. When there is enoughk amd fund
the entire population can be studied.

(i)  When the research specifically seeks to deternmagopulation-
, In some situations there is a need to determiee precise
number of subjects belonging to categorized sehafacteristics.

(iv)  When the topic demands the study of a specific grou
sometimes such group can be distinguished fromoémsr group
or persons e.g. the classification of prisonersthat Okigwe
Prisons by gender and geopolitical zones.
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SELF-ASSESSMENT EXERCISE 1

I Give ten examples of a target population that carnused for
research purposes in education.

. Give five examples of situations where the entiopuyation can
be studied.

3.2 Sample

From Section 3.1.1, you learnt that certain kinfisesearch can be
carried out using the entire population. When wudy an entire
population, you are more able to generalise youadifigs to that
population. Most of the times, the target populatis too large for a
researcher to study. The number of subjects matpdenany for the
researcher to handle with limited resources aviglalihe geographical
spread or area may be two wide to cover with timetdid time for the
research. As a result of cost, time and othertcaings, it may be very
difficult to study the entire population.

It becomes necessary, reasonable and only fedsilsteidy a portion of
the population which is described as sample. Itnedherefore that the
portions of populations that are studied on theebasf which
conclusions are made on the entire populationscatkeed samples.
These samples represent populations, so we canshavales of people,
objects, institutions and things. For instancegesearcher who wants to
study local government administration of primaryeation in Nigeria
may decide to take 100 out of 774 local governnageas in Nigeria for
the study. If your study is on mathematics teaxherimo State, you
can only sample a number of them. It is not pdsdir you to study all
education students from federal universities inexigg You can only
take samples.

For the purpose of your research projects, youcarstrained to limit
your investigations to smaller controllable sampld® this effect, you
may be faced with a very crucial decision to makEhat is, how to
select samples that will truly represent the padpatato which the
findings would be generalised.

If the sample does not truly represent the poputatinferences drawn
or decisions taken about the population charatiesifom such sample
cannot be valid, no matter how powerful the stat$éttechniques used.
Therefore, no new knowledge would be generated effiorts and
resources would have been wasted.
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3.3 Sample Size

Once you have identified your target population @adcharacteristics,
two major issues may be required to be taken dar@loese are how to
compose the samples and the sample size. The estiopoof the
samples will be treated in the next section.

On the issue of determining a sample size, whichlevadequately and
appropriately represent the population it woulddb@wvn from, you will

note that a large sample size increases the li@dihof accurately
estimating the population characteristics from sheple. You should,
therefore, select a sample which is large enoughintprove the

possibility of getting results which may be simitar what you would
have obtained if you had used the entire populatibhere is no single
number which has been fixed as an ideal sample size

The sample size is dependent on a number of fac#édesording to Ali
(1996), such factors include:

expense in terms of time and money;

subjects availability to participate in the study;

size of the population of the study;

management and control abilities of the researcher;
complexity of the research conditions and thathef data to be
collected and analysed,;

efficiency in drawing the sample itself;

) level of cooperation expected of and available ftbmproposed
sample/

However, a large sample is much more likely tody@esentative of the
population.

SELF-ASSESSMENT EXERCISE 2

I Differentiate between population and sample.
. What are the factors which affect sample sizes?

3.4 Sampling Techniques
Sampling techniques are simply defined as methbdsaoving samples

from total populations. These methods are classiinto probability
sampling and non-probability sampling;
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3.4.1 Probability Sampling

A probability sampling is one in which chance fastdetermine which
elements from the population will be included ire teample. It is
therefore theoretically possible to calculate threbpbility that any

specific element in the population would be inclidie the sample. In
practice, probability sampling techniques are kndwrgenerate valid
samples that are truly representative of theirdgwgpulations. This is
because of the principle that gives all the indmaldsubjects of the
larger population equal opportunities of being stelé and included as
members of the drawn samples. The probability sampechniques
include: simple random sampling, systematic sargplistratified

sampling, cluster sampling, etc.

3.4.2 Non-Probability Sampling

These are samples for which the probability of amimer of the

population being selected cannot be calculated.costing to Nkpa

(1997), statistical inferences cannot be useddiieately to generalise
statistically from a non-probability sample to tkerget population.
Generalisation from non-probability sample can omlg made by
satisfactorily replicating the investigation in seal contents. The non-
probability sampling techniques are known to geteelaased samples
which are not truly representative of the total yagon. The

techniques include: purposive sampling, volunteem@ing, quota
sampling, captive sampling, accidental samplingilability sampling

etc.

3.5 Probability Sampling Techniques

This section will describe the different types ablpability sampling
techniques.

3.5.1 Simple Random Sampling

A critical feature of this sampling technique isattteach member or
element of the defined or target population haggumal probability or
chance or opportunity of being selected, and thatselection of each
case, member or element from the population ispgaddent of the
selection of another. By independence, in thi®casg mean that the
selection of one member or element or case doesraty way affect
the selection of any other member of the population

The main purpose of using random sampling techsigsido select a
sample which is representative of the populatiod ahich can yield
data that can be used for generalisation to adggegulation.
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The simple random sampling requirements of indepeoel and equal
probability are met by the use of a variety of noetth These are;-

(@)

(b)

Balloting or Hat and Draw method

This is otherwise called the lottery method in vihiall the

subjects in the population are listed or numberedcards or
papers. These papers are shuffled and re-shuffléekse cards
are then drawn from the container one by one, withvithout

replacement. Any number picked up forms part efsample.

Table of Random Numbers

This is a more systematic, refined and scientifycglenerated
random numbers. It is a continuous sequence obetsnwhich

do not appear in any particular order and whichgaserated by
computers. In recent times, many tables of randembers
have been generated by computers. These incluegeSor and
Cochran’s (1969), Ten Thousand Random Numbers;Mihlien
Random Digits with 100,000 Normal Deviates by Rand
Corporation (1965), Table of 105,000 Random Decibiglts by
the Interstate Commerce Commission (1979) etc. €eSom
statistical textbooks contain table of random nurabia their
appendices.

To use the table of random numbers, you have tobeurthe
population serially from one to the last persorergyvobject, case
of element. You can then, at random, select a rurfiom any
page or point, row or column and draw your samg@mgl the
first two, three or four digits or you can use tast two, three or
four digits. During the process of drawing youmgées, if a
number appears twice, or a number is larger thamptpulation
size, you have to ignore such numbers and contimii your
sample size is composed.

The limitation in the use of simple random samplisghat, it can only
be used with small population, since you have tangrate or number
all the subjects in the population.

3.5.2 Systematic Sampling

This involves, first listing in a serial order, dlhe events, persons,
objects or things in the whole population. Aftieist the population (N)
is divided by the sample size (n) to get the Ktierval. Once the Kth
case is decided, all others are automatically smflec For instance,

52



EDU 323 MODULE 1

assuming you have a population of 1,000 peopleyand sample size is
100. Then Kth position will be given by N/n = 10000 = 10. It means
that every 10 position or interval is automatically selectedpast of the
sample.

Thus, numbers 10, 20, 30, 40, etc. are alreadgteele You can even
select any number: 1, 2, 3, .... 10 as the Kth numb&ar example, if
the Kth case is 5, then 5, 15, 25, 35, 35 etc. inecanembers of the
sample.

You would have noticed that independence is notireasin systematic
sampling. This is because, once the first memb&ith-is selected,
every other member of the sample is automaticatgmined. This is a
limitation in the use of this method.

3.5.3 Cluster Sampling

When the population of the study is very large amdkely dispersed or
spreads out, it poses administrative problems ® simple random
sampling. For instance, in a population comprisioig all junior
secondary school students in the South East zonemib note that it
will not be easy to enumerate all the members efpibpulation. Again,
it will be impractical to sample from every schodou have noted that
a researcher is always interested in composingnglsawhich must
represent the characteristics of the target populat But the
characteristics of any given population can be egqu@normous.
Therefore, in cluster sampling, the researcher tifiesn his research
interest characteristics and where or in what atleese characteristics
exist. If the population is large or the area idespread, he may decide
to zone the area reflecting these characteristidstzen random samples
from each of the identified zones.

The emphasis here is on the characteristics o$ibegroup and not on
individual. For example, in using the populatidrad junior secondary
school students, one may decide to sample schdblmeans therefore
that any school selected forms a unit of the studil.the students in

that school will be used. Another example is thiah researcher who
wants to use three Nigerian languages — Igbo, HandaYoruba for his
research study. Definitely, he will select thedghirom the South East,
Hausa from the North and Yorubas from the Westis Thbecause, if
he wants to get his sample from Nigerians, he may @p getting

respondents who are not Igbo, Hausa or Yoruba.

Cluster sampling saves time and resources. lostlsnused in research
where there is an urge or desire to study the clenatics of
respondents in their natural settings or to ensgegraphic
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representation of noted groups whose special cteaistics are of
interest to the researcher.

3.5.4 Stratified Sampling

In a given population, there exists abundance ofpufadion

characteristics. A whole range of differences earst even within a
particular characteristic. For instance, in usimgight of individuals,

you have heavyweights, lighter weights, cruiserghts, feather weights
etc. In many educational studies, you will notilat the population is
by nature stratified. You have differences in gandoccupation,
iIncome, socio-economic status, geographical looatmpualifications,

age, height, colour, dialects etc.

Stratified sampling is appropriate when the popoilatconsists of a
number of sub-groups which are homogeneous or icontambers that
share common characteristics, which need to beesepted in the
sample. Randomisation is then used to select menib@m the sub-
groups in such a way that the proportion of eacb-goup in the
population is reflected in the sample.

Stratified sampling is appropriate when the studsequired to compare
sub-groups or when the sub-groups are likely ttuanfce the level of
the dependent variable.

SELF-ASSESSMENT EXERCISE 3

I What are the major features of probability samgting
. What are the probability sampling techniques?

3.6 Non-Probability Sampling

This can be called biased sampling or non-randampbag technique.

This is because the chances of an element, peobgexst, event, thing
etc. being included in the sample are not the safeme may have
more advantages than the others. It does notvavaindomisation and
therefore may have high sampling error and gersatadin is limited.

The non-probability sampling techniques are furthdsdivided into:

3.6.1 Purposive Sampling

This is necessitated when the researcher is inéelr@s certain specified
characteristics. It ensures that only those thattnsuch required
purpose, attributes or characteristics are seleckadt instance, a study
of the Vice Chancellors of Federal UniversitiesNigeria, or a study
comprising Local Government Chairmen in Imo State.
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In these cases, you will notice that you can orsly those who are Vice
Chancellors in Federal Universities or the Locav&ament Chairmen
in Imo State. They are few and are known.

3.6.2 Volunteer Sampling

This is used when every member of the populatiomoetcomply with

the demands of the investigation. Therefore, thedwiduals who are
willing to comply with the demands of the investigas are used.
These are the volunteers who are willing and readyoperate with the
researcher.

But this is a biased sample because those volenthéfer from the
entire population and from the non-volunteers innyaof the
characteristics.

3.6.3 Captive Audience

This is just like an intact class used by the teaclor a research
purpose. The generalisation should not go beyoadlass.

3.6.4 Quota Sampling

In this method, the researcher selects a certambeu of respondents in
proportion to their number in the population, butheut randomisation.
A good example is where all the states in Nigeri@a given quota
admissions in federal universities or unity schools

3.6.5 Accidental Sampling

This can be called availability sampling. Thidbecause it makes use of
the respondents available at the time. Partiopatis based on
availability. This is very common with pressmenjaurnalists. They
interview or use anybody available at the time.

4.0 CONCLUSION

From this unit, you have seen that, as a reseaioheducation, you
must randomly compose the sample you intend to fase any
investigation. When you use non-random and bigsadples, the laws
of probability no longer hold. The samples are tnolly representative
of the target population and so have large numbel @ariety of
sampling errors.

The results of such investigations are unsustagnad applicable to the
samples alone. Sample sizes that are large andasmd using
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randomisation, have lower sampling errors. Theifigsl provide more
acceptable and sustainable basis for inferentiatisaas and
generalisations to the target population.

5.0 SUMMARY

In this unit, you learnt that total population ifet universe of

individuals, things, objects, events, units, eletmezic. possessing the
same stated characteristics. Sampling means dyafisamples from a
population or populations in research.

A sample is a part of the population. It must lbe true representative
of the target population in all its parameters laracteristics. Findings
made from the samples are generalisable or trutyikedble to the
population, if the samples are randomly composed aare
representative of the population.

You learnt that there are two major types of sangptechniques. These
are:

(1) Probability sampling, which ensures that thengle selected is
validly representative of the target populationhisTis done by
employing the mathematical or statistical theorypbability or
chance and randomisation in composing the sampld@he
methods of sampling here include: simple random psagm
systematic sampling, cluster sampling and strattis@mpling.

(2)  Non-probability sampling, which generate béhsamples that
are not truly representative of the target popatafrom which
they are drawn. The sampling error is large andifigs cannot
be used for generalisation beyond the samples. ettinils, we
have purposive sampling, volunteer sampling, cap#udience,
accidental sampling etc.

6.0 TUTOR-MARKED ASSIGNMENT

I Differentiate between population and sample

. Differentiate between probability sampling andn-probability
sampling

lii.  List the probability sampling methods

\2 Enumerate the non-probability sampling methods.
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1.0 INTRODUCTION

Most of the times, certain natural events occunese events may occur
in the air, land, sea, inside our brains or indlte body, in our schools
and school systems, anywhere and everywhere. Thesats can
become of considerable interest to people who stiuelywarious entities
and attributes.

Among these people are educational researchergntists and
researchers from many other fields. You can saeniost of the things
we use today for our comfort and productivity dne products of one
research or the other. We can then say that thatupts of research are
invaluable in all spheres of our human developments

Therefore, the framework of how we carry out thessearches must be
clearly defined and universally accepted. It meals® that in every
field or discipline, the development of the struetwf that particular
field or discipline and its function to the societigfrough research, must
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follow a clearly defined and acceptable framewoiltkis this framework

that provides the modus operandi for researchah phrticular field or

discipline.

In education, this framework which is followed ionclucting research is
called research design, while the activities cdroat within the design
specifications constitute the research methodoltgyther words, the
research methodology is the knitty-gritty work astpef the research.

In this unit, you will learn more about the reséambesign and in
subsequent units, you would learn the types ofarebedesigns.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the concept of research design
. discuss the components of a research design
. list the types of research designs.

3.0 MAIN CONTENT

3.1 The Concept of Research Design

In the introduction above, you read that the rededesign is regarded
as a framework, a structure to be followed in catithg the research.
You will also note that a research design is seea aaster-plan or a
blueprint for the research activities which theeggsher intends to use
in order to carry out a full investigation of theoplem of his interest.
The research design tells you what to do and hagotd. According to
Kerlinger (1973:300), it is “the plan, structure darstrategy for
investigation conceived so as to obtain answersesearch questions
and to control variable”.

You can see from this description that the dessgaimed at providing
answers to research questions and the controlribla. These are the
two basic purposes of a research design which yoould take
cognizance of right from the time you formulate yoresearch
hypotheses, assumption, questions, etc. to thediadysis of data.

The research design determines the nature and s€dpe study which
you propose to carry out. Take for instance that ptan to build a
house. What are the necessary things you do? Ylbuatice that you

design the plan of the proposed house based mizbd®f your land and
based on the funds available, you start to makéadla the materials to
be used etc. The design of the building gives ymas of the type of

59



materials, the labour and the type of house you amding. In
education, a research design is very importantusec# provides you
with the information leading to your knowledge dfiat kind of method
you will use or plan to use.

When you are writing your research project repgoyr framework or
structure should include a section on what typdesign as well as why
that particular design is used. A very importagdtlire or attribute of a
research design is that it must be adequate and@mte for use in the
investigation of the problem of the study. If thises not happen, you
will run the risk of being stuck with a dead end wmisleading
procedures, data and conclusions. You see, thisbeildetrimental to
your study. It means that different research desmy®e appropriate for
particular types of studies and not for every typé study.
Consequently, it is necessary for you to selecteqdlly important, to
comply with the best design suitable for your stu§ou are warned to
avoid short-gun approach to research. Let us gthéonext section
which talks about the components of a design.

3.2 The Components of a Research Design

A typical design in educational research is madeobifive major
components. These include: sampling, grouping,arekeconditions,
data analysis and conclusion based on the testymptheses or
answering research questions.

Before we continue, you have to note that it isspgme for the type of
study you plan to undertake not to include one aremof such
components in the design of your study. For insgarsbme survey
researches would not require any research conditiother than
administering questionnaires to the samples.

3.2.1 Sampling and Grouping

Research is carried out for the sole purpose otodering or
rediscovering phenomenon in the form of events,slaprinciples,
occurrences, etc. which have applications thabareficial to mankind.

Majority of the research studies are not carried on a whole
population. This is because it would be too expensinwieldy, time-
consuming and perhaps impossible and undesirdle. to the fact that
attributes of any large population are quite numsrand liable to
change continuously, it may be impractical andtimgi to study them at
one and the same time, if at all. The cost androttv®lvements arising
from this would be unimaginably enormous.
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Now, imagine you want to conduct a study on NOUMNidgnhts
numbering about 75,000, throughout the federatdou will need a
very bulky research documents, hundreds or thossaridresearch
assistants, thousands of hours of computer and@rputer analysis
work, and so many sleepless nights. If this iglsiok of what it will be
like when you have populations running into milson

You will recall that we have defined populationaasy groups or objects
which a researcher wishes to study and which, méaessity, have one
or more common characteristics that are of inteacestm/her.

Now that you have seen that it is not possiblectmable or even

desirable to study all the attributes of a popalatiwhat do you do?
You are advised to restrict your investigation tenaall fraction of the

population or universe of interest to you for yaiudy. This small

fraction or subset of the population selected fioestigation in the place
of the population is called sample. Every paraapin a research study
constitutes the sample or subjects. You have ajreaded that the

method of composing the sample is called sampling.

You will notice that for research purposes, ité@ssary to have two or
more groups of subjects. In this case, groupinthefsamples becomes
necessary. But if only one group is needed, thegraoping is required.

SELF ASSESSMENT EXERCISE 1

I Define the following:
a. Population, Sample, and Sampling.

. Is it advisable to study all the attributes of gplation? Give
reasons to support your answer.

3.2.2 Research Conditions

When you conduct a research study, there are sotiwtias or events
which constitute the conditions under which yowse@ach is expected to
proceed, be observed and to yield required dateesd are regarded as
the research conditions. They relate to answeoihguch questions
about the research with regards to: who will do twiaen will it be
done, with what will it be done and how will it wone? Research
conditions vary from one type of planned studyrnother.

In educational researches, some research conditias involve the
administration of questionnaires or the intervigyvof the subjects. In
some others, the research conditions may simplgiwevobserving and
recording certain behaviours exhibited by the stibje In yet another
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research condition, it may involve examining, relwog and analyzing
historical or case study records or classifying névein different
categories.

Research conditions may also involve carrying ogieeiment. In this
case, the research conditions are more detaileddanthnding. An
experiment imposes rigorous research conditions et@ble the
researcher establish the presence or absence ofauae-effect
relationship in the phenomenon studied.

There are two forms of research conditions in apegmental study.
These are the treatment conditions and the cootraditions. You will
study them in details later in this module.

There are some important considerations which yeednto take for
your effective and efficient handling of the resdaconditions of your
study; regardless of whether it is an experimemtadr You are required
to carefully and methodically comply with the clgapre-determined
nature and scope of events which constitute thesarek conditions. For
instance, if you have two or more groups of stuslemd you want one
group (A) to use a method of solving Mathematiasbpgm and the rest
(B or C) to use another method, you will make dine no one from
group B or C etc. contaminates group A by seeingsing their own
method. So you have to make sure that events wtodstitute the
treatment conditions are unique and different frdme events that
constitute the control conditions.

The next consideration is time. For how long woulte events
constituting the treatment and control last? Hooul each be phased,
tested, data recorded etc? Who would be involmatbing the different
aspects of the research conditions as far as theogy researcher and the
research assistants are involved?

3.2.3 Data Analysis

This means the treatment of data so that they becsummarised or

reduced to a point they can be meaningfully inttiext. Research data
convey little or no meaning unless they are analys®l described. But
before you analyse data, you have to know firststede or the kind of

data.

You will recall that data can be nominal i.e. dgdore classification;
ordinal i.e. ordered arrangement; interval i.e.atrekly constructs
distance between judgments; and ratio which haslateszero. Again,
you have to note that the type of data for analygisld determine the
type of statistics to be used for such analysis/oll use statistics which
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are not appropriate for your data analysis, yoluvddittle or no accurate
and verifiable meaning from such analysis. Therefgou should know
what kind of data you are collecting in your studgd then the
appropriate statistical test to be used for anaty#ne particular data.

There are two main types of statistics used in daglysis in research.
These are the descriptive statistics which are tmedescribing the data
and for answering research questions. The oth#éneisnferential or

parametric statistics which are used to make infage, judgment and/or
decisions about a population parameters basedtarottained from the
study of the research sample. You will learn mdoeua statistics in

Module 4.

SELF-ASSESSMENT EXERCISE 2

I What is data analysis?
. What are the two types of statistics?

3.2.4 Conclusion

In the last section, you learned that for you talgse your data, you
must know the type of data that are yielded bystinely and the type of
statistical tools to be used. You will also note tbonditions under
which each statistical tool can be used and how te used for
conclusions. Apart from all these, you will need koaow what

conclusions or interpretations that can be drawmfthe results of the
statistical analysis. The implication of this Iet you have to know or
have a sound knowledge of the statistical techsidoe analysis and
also be able to interpret and conclude your dathrasearch reports
accurately. Never mind, the last module of thisrseuwill teach you

how to do that. It is not easy to get accurate kmmen and

interpretation.

Most of the times, well-analysed and accurate dagamisinterpreted
due to the researcher’s ignorance of the levetaiissical significance at
which to accept or reject a stated hypothesis.intéigretation can also
occur as a result of discrepancy occurring betwestatistical

significance as observed through data analysigaactical significance
as measured from unstable data collected from igmestires; opinion
polls etc. so you have to be careful when you predryour data and
when you state your conclusion.
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3.3 The Types of Research Designs

There are basically two types of research desigidl studies in
education are either descriptive research desigexperimental design.
Some of the times, we have a combination of beitiuded in these two
types of designs are historical research, developgheesearch, case
study research, correlational research, surveyarelge experimental
research, designs etc. You will learn more abowseéhdesigns in
subsequent units.

You need to note that in general, the type of defag a particular study
could be correctly inferred or derived from théetior topic of study. It
means that right from the time you choose youraetetopic, you are
already battling with the choice of the designha tvork. If you take a
close look at the table below, you will notice tlstime operational
words in your topic direct you to the design faattparticular topic.

S/N | NATURE OF RESEARCH | TYPE OF DESIGN

TOPIC

1. | (a) Relationship between ........../|.
(b) A correlational study of.......... Correlational Research
(c) Xand Y as a covariant of....... . Design

(d) A comparative study of..........

2. | (a) Influenceof .............
(b) Incidence of .............
(c) Perceptionof .............. Survey Research Design
(d) Impactof ..................
(e) Evaluationof ..............
(f) Attitude of .................

3. | Effectof............. Experimental Research
Design

Table6.1: Research Designs and the Nature of Topics
4.0 CONCLUSION

In this unit, you have learned that a researchgdess a blueprint or a
master-plan of work for your study. It generallyvolves you to
carefully and systematically put into consideratsmme thoughts on
each of the five components of a typical reseamesigth described in
this unit. You should consider these component®ims of what you
want to do as part of your study, how many subjecsld be involved,
whether the subjects would be grouped or not, wiatld be your
research conditions, how would you ensure subjeotptiance to the
conditions, what would be the data and what aretdlbés that can be
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used appropriately and effectively in analyzingntheas well as the
interpretation that can be made from the data aedly

You must then reach a decision to know if the desgeasible, logical
and sensible. All these, you can do as the resesocly is in progress.
Note that if things do not go as well as you halammped in your design,
you are advised to modify the components to s@trtality. But any
modification is better made after due considerasind consultation and
agreement with your supervisor.

5.0 SUMMARY

In this unit, you have learnt that a research desaq blueprint or plan
of action as regards events which upon implemeantatvould enable
you to investigate the problem of your study. Ywave also learnt that
there are five components of a typical researchigdes These are
sampling, grouping, research conditions, data amalgnd condition.
You also looked at some of the major research dssig educational
research. We shall look at these designs in datathe next units.

6.0 TUTOR-MARKED ASSIGNMENT
I What is a research design?

. List the five components of a research design
iii. List three major types of research design.
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1.0 INTRODUCTION

In the last unit, you studied the concept of regeaesign. In this unit,
you are going to study the historical design anachobriefly on the

developmental design. For the purpose of this ssguresearch design
and research methods are used interchangeably. plinpose of

historical research is to reconstruct the past esyatically and

objectively by collecting data, evaluating them asyhthesizing the
evidence in order to establish facts and reachfiablé conclusions.

Before we continue, let us see what you shouldlbe @ achieve after
going through this unit.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the historical research

list the importance of historical research
enumerate the limitations of historical research
state and explain the sources of information
discuss the procedure for historical research
explain developmental research.
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3.0 MAIN CONTENT

3.1 Introduction to Historical Research

As a way of describing historical research, Luciw &IcNed (1969)
wrote that historical research in education is hgwvits focus on the
determination of relevant and significant featuoéshe past with the
hope of achieving better understanding of the miteard of suggesting
guidelines for the future. Kerlinger (1979) desedbit as the critical
investigation of events, developments and expee®raf the past, the
careful weighing of evidence of the validity of soes of information on
the past and the interpretation of the evidence.

From these descriptions of the historical reseayoh, have seen that it
is a past oriented research it deals with the oeibation, evaluation and
explanation of past events, for the essential mepd gaining a better
and clearer understanding of the present and iaraa make a more
reliable prediction of the future. Historical raseh is an attempt to
discover what has happened. It is a study of pashts in education.
The educational historians hope to gain better tgtaleding of present
issues in education by studying the past.

Some scholars have argued that historical resaarshientific; others
have said it is non-scientific. We are not goingrtake up your mind
and belong to one school of thought. Let us say listorical research
in education cover broad areas such as historydotaional planning
and policy, legislation, educational projects amdgpammes, general
educational history, history of different branchesd levels of
education. Even legal research that involves palirsg examination of
the original sources and documentary study, amalytworks of a
bibliographical nature etc. are classified as nisab research.

In all, you can see that a proper investigation tlre historical
background of some of our educational problemsmationly help us in
improving such practices at the present, but aidp bis to shape them
to suit both the present and the future.

3.1.1 Sources of Historical Data

There are two main sources of data in historicakaech. These are
primary sources and secondary sources. Primarycasuare those
sources which contain account of an event or phenom given by
someone who actually observed the event or phenameft could be
an eye-witness account or testimonies, autobiographal evidence,
remains of manuscripts, certificate, equipmenteratince register,
inventories, report cards etc. Primary sources uael original
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documents, photographs or records from eye-witisesselave you
witnessed an accident before? If you are calleshtoexactly what had
happened as you saw it happened, the evidence iyeusga primary
source of historical research.

On the other hand, secondary sources are thoseia®ighich contain
account of an event or phenomenon by someone whaoati actually
witness the event or phenomenon. These includedek, newspaper
reports, review of researches etc. In this cas@raobserver mediates
between the original evidence and the investigatofrom a third party.

You would have seen that most of the times, hisébrdata may face
authenticity problem. This is due to the sourcedafa. Therefore, a
historical researcher is always faced with the twlual task of
determining the authenticity of his data. Thisqas is called historical
criticism. It may be external or internal. Extakriticism is concerned
with the authenticity of the source of informatiomhile internal
criticism is concerned with the authenticity oridal of information
provided by the source. Before we continue tortket section, do the
exercise below:

SELF-ASSESSMENT EXERCISE 1

I. What is a historical research?
il. What are the two sources of historical data?

3.2 Importance of Historical Research
Historical research is of considerable importantkey are as follows:

. Historical research provides a clear perspectivehef present.
This is because current problems or issues likeu@llpractices
are understandable only on the basis of theiripatiry.

) Historical research provides an understanding eflickground
of current social problems. The understanding idies/ us with
better perspective regarding the facts nd values wdrich
Important social decisions are based.

) The literature review which you carry out in yoasearch also
emphasise the importance of historical researchndbles you to
find out what was already known to past researchers

o Historical research sometimes helps to predictréutuends. A
knowledge of how an educator or a group of edusatcted or
act or behave in the past can enable one to priedwtthey will
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act or behave in future in a similar circumstanceSuch
predication can make important contributions tooadion.

3.2.1 Limitations of Historical Research

You have seen that historical research is an epquhiich employs the
historical method by emphasizing the use of primang secondary
sources of original historical documents and resord make
conclusions and inferences on any topic of study.

Historical research works are said to be errorl@ad bound. It most of
the time reflects the lack of precision in its eingu The reason is
obvious and clear. Most secondary sources of degafound to be
subjective. This brings in a lot of errors as ¢fsrget distorted in the
telling of stories, events and things as they heghlexplained.

Data collected from oral traditions or archives klaauthenticity,
accuracy and control which a reliable data can.giVhere is partial or
no control and randomization achieved.

3.3 Procedure for Historical Research

In this section, you will study the steps involvada historical research.
These include:

0] Identification and definition of the Problem. This involves the
location of a problem of historical significancéou may start by
looking at problems and topics studied by othercatanal
historians. You can also look at current socigliés such as
distance education, girl-child education, the ne@-49 system of
education, etc. You can also look at histories spkcific
educational practices, institutions, movements maividuals.
But you must keep to one important criterion fotesgng a
problem in historical research. It is to ensurattdata are
available for solving the problem selected.

(i)  Collection of necessary Information.You have to spend tedious
long hours searching through documents, manuscriptters,
diaries, minutes of meetings and other artifactsistory.

(i)  Evaluation of Data. This has to do with the dual process of
establishing the authenticity of the source and the validity of
its control. Some historical sources may be genunthers may
be forged. You should question the genuinenesscestibility
of each source. Where doubt is revealed, suchtdaliould be
indicated in your research report.
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(iv) Interpretation of Data. This requires your greatest ingenuity and
imagination as well as insight and scholarline§herwise the
relative incompleteness and unverifiability of bistal evidence
allow a greater reliance on subjective interpretadf data in this
type of research. Therefore, it is very necestai/you consider
your data in relation to one another and synthesisen into
generalization or conclusion which will place thevemll
significance into focus.

(v)  Writing of the Report. There is no standard format for reporting
historical research. The particular problem or ¢ogetermines
how the presentation of findings will be made. Téport can be
made in chronological order or organized as toenethe facts
according to topic or theme. However, you mustéeful with
the choice of words. This is because the wordd vskect your
interpretative framework.

SELF-ASSESSMENT EXERCISE 2

Enumerate the procedures for a historical research.
3.4 Developmental Research Design

This is a type of descriptive study which involas investigation of
patterns and sequences of growth or changes tkafptace with time.

You can study the development of education in d@iqudar district, or

the development of interest patterns in childrerDevelopmental

research seeks to ascertain how some dimensionsables or

characteristics of given population change withetintts thrust generally
lies in finding out how these characteristics oé tfarget population
change over time, at what rate, in which direcamd the factors which
possibly contribute to these changes. Developrheaesearch can be
longitudinal or cross-sectional.

3.4.1 Longitudinal Research

In this type, the same groups of subjects are estlftir a period of time.
Observations are carried out on these subjects firom to time within
the period of research to note any changes in theicplar
characteristics under study. The data are collemtel analysed to see if
there are patterns and sequences which underligdlielopment or
unfolding of these characteristics. It providamare valid approach for
studying developmental trends.

But it has its own limitations. You will recalldhit involves observing
the subjects over a period of time. Don’t you khihat some may drop
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out on account of transfer, ill-health, or deatiW®hat if something

happens to the researcher to prevent him from moing the study? It
takes a long time to complete. That means thaethmist be enough
funds to sustain the study. If this is not theecaghat happens? Again,
by the very nature of longitudinal research, madifions are not

possible once the study has started.

3.4.2 Cross-Sectional Research

This involves sampling a cross-section of the stibj®f varying ages
for the study. It means that instead of followirlge tsame group of
subjects for a very long time, a cross-sectiorarm@ed to be observed
at the same time. The characteristics of the stshjat different age
levels are examined and analysed to reveal posdidads in
development. This approach makes it possible fanyrsubjects to be
studied at the same time. It is cheaper and quicke

But it is less accurate than longitudinal researBlecause the subjects
differ in other relevant respects apart from age, differences in the

developmental patterns and sequences observedfeaeni age levels

may not solely be attributable to age alone.

4.0 CONCLUSION

In this unit, you learned two types of researcthe Thistorical research
involves identifying a problem or topic, searchifiy and recording
relevant sources of historical evidence, evaluating evidence for
authenticity and validity, and synthesizing histati facts into
meaningful chronological or any other proper patteYou also learned
that developmental research is of two types — loignal and cross-
sectional.

5.0 SUMMARY

In this unit, you have been able to understandhisabrical research is a
past oriented research that deals with the detatiom evaluation and
explanation of past events for the purpose of ggiai better and clearer
understanding of the present and in order to makmoge reliable
prediction of the future. The sources of histdritata are primary and
secondary sources. You have studied the importanddimitations of
historical research as well as the procedure focanduct. You have
also studied the developmental research and yoa te&f that the two
types of developmental research are longitudinakaech and cross-
section research. In the next unit, we shall labgurvey and case study
researches.
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6.0 TUTOR-MARKED ASSIGNMENT

I Describe historical research

. Explain the sources of historical data

1 What is developmental research?

iv.  What are the two types of developmental research?
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1.0 INTRODUCTION

Survey as a systematic means of data collectiotesdback to the
ancient times. You have heard about housing andilptpn census.
You have seen people trying to count the numbdivestock in a farm,

the number of schools in a local government, thalmer of age grades,
markets etc. This is called status survey. It $edent from survey

research which is more recent.

Survey research, as a distinctive methodologicatiatoscientific
research, was developed in the"2€entury by research workers in
sociology. Since then, it has been applied extehgiin the fields of
education, psychology, anthropology, political sce, economics,
statistic etc. Today, it is widely employed in teeidy of significant
problems in these fields. It has obviously hadfquod influence in
these fields.

Most journal articles, undergraduate and postgredpijects are based
on survey research. It is very, very popular in@dional researches.
But do not jump into it quickly thinking that it iess rigorous and less
demanding in terms of skills.
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It is not true that anybody can undertake surveseaech. This is
because survey research requires a good dealezfrobsknowledge and
sophistication. You must know sampling, questiormand schedule
construction, interviewing, analysis of the datad asther technical
aspects of survey before you can embark on suessarch. Only very
few researchers get this vital and amount of egepee. However, do
not be scared, your supervisor will help to guida ¥f you decide to use
survey research in your project.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. explain the meaning of survey research
. discuss the types of survey research
o describe case study research.

3.0 MAIN CONTENT

3.1 Meaning of Survey Research

Let us start this section by saying that a sureelai descriptive study
which seeks to document and describe what existseopresent status
of existence or absence of what is being investjat

A survey develops a profile on what is and not whyg so. Surveys do
not relate one variable to another. Instead, médion is sought and
collected on the subject of investigation and dbsedr They are used to
ascertain the nature of a phenomenon from a relgtiarge number of
cases. If the entire target population is studiee, survey is called
census.

As generally conceived, a survey research deals thié study of a
group of people or items by the collection of andlgzing of data from
only a few people or items used as samples of mtieeegroup. You
have learnt about research designs in some detAilsurvey research
makes use of research design like every other ¢ypesearch. This
design specifies how data will be collected andyeseal.

From what you have known so far, you can say thaidea of sampling
is very fundamental in survey research. Of cowsa,have seen that it
is not possible to study the entire population.ef&fore, only a fraction
of the population is studied. But the findings generalized to the
entire population.
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To this effect, it becomes very important to useappropriate sampling
technique to obtain a truly representative sampfeu can now make
use of your knowledge of the methods of samplingciwlyou have
already studied in Unit 5 Module 1. What we areisgyis that
representativeness of the sample is critical teesuresearch. This is to
make reliable inferences about the target populdtimm the sample.

After considering the sample, you have to give meration to other
attributes of a good quality survey research. @&hawxlude the
relevance, reliability and validity of the inforn@n collected, accurate
enumeration, appropriate and accurate measuringruments for
constructs or variables of interest and accurati@ dallection procedure.

3.2 Classification of Survey Research

Classification of survey research can be done @nstshemes. The first
classification scheme is on the basis of the praedtechnique or
instrument for data collection (see Borg & Gall,729 & Kerlinger,
1979).

Using this scheme, we have:

(@) Questionnaire

(b) Interview

(c) Observational, and

(d) Panel surveys.

3.2.1 Questionnaire Survey

Every survey studies which employ the use of gaesaires as the
major data collection technique or instrument aaled questionnaire
survey.

3.2.2 Interview Survey

Here interview constitutes the major technique dathering relevant
information. Interview involves getting out infoation through verbal
interaction between the respondents and the rdsmarc

3.2.3 Observational Survey
This is the type of survey involving the use of etstion to collect

data. It involves gathering information throughsetvation for the
purpose of measuring variables.
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3.2.4 Panel Survey

This employs a definite procedure or techniqueat&dollection. Here,
data are collected from a given sample at two orenwbfferent time
periods. The data are then analysed to discogrds$ror changes in the
opinions of the subjects over the period of timelemstudy. It is
suitable for studying trends or fluctuations or rfpas in the subjects,
opinions, attitudes or behaviours. It can be uJsefustudying how
stable a group of people’s attitude towards areigswbject is over time
or how an identifiable intervening variable canuehce such attitudes.

Another way of classifying surveys is by the pusds which the
particular survey intends accomplishing. Here haee: developmental,
descriptive, correlational and public opinion swyse

We are going to touch briefly on these types tdasTs because they
have found expression somewhere in this course.yoBoeither have
come across them or will come across them subsdguen

3.2.5 Developmental Survey

Read the last unit again on developmental reseahbu have learnt
that it seeks to ascertain how some variables aracheristics of a given
population can change with time. It can be lorgjital or cross-
sectional studies.

3.2.6 Descriptive Survey

All those studies which aim at collecting data, lgniag them and

describing in a systematic manner the charactesisteatures or facts
about a given population is called descriptive syrv The studies are
only interested in describing certain variablesrefation to the target
population. They are concerned with a descriptibavents as they are.
Look at this topic: “The performance of studentsI'gchnical Drawing

in WASC examination in Imo State”.

You will notice that this study is only interestad describing the
performance of the students in WASC examinationstanhnical
drawing in Imo State only. It may not be interésite going into details
about the causes of the performances. Can yok dfiany other topic
like this? Now take a look at this: “A survey dietin-service training
needs of science teachers in the junior secondamngoss of Lagos
State”.
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3.2.7 Correlational Survey

In this type of study, you will need to establishether or not the type
of relationship which exists between two or moreialdes. See the
next unit.

SELF-ASSESSMENT EXERCISE 1

I List two topics that can be studied using publi;am
. What are the types of survey research?

3.2.8 Public Opinion Survey

This is usually designed to find out the opiniorpebple in a given area
toward an issue or event that is of interest togéeeral public in the
area. This area can be a large one such as agtikatNigeria, a small
town like Etiti, a university campus or even yotudy centre. Usually,
cross-section of the population is sampled andrvigeed or given
guestionnaires to fill. Any results obtained frohetsample may be
generalized to the entire population. Most oftihee, randomization is
not used in the sampling method. This makes thergémation invalid.
Non-probability sampling is used most of the tinkublic opinion
surveys are used for prediction of election resaftd what the people
feel about any government programme.

3.2.9 Advantages and Disadvantages of Surveys

. Surveys are relatively cheap and easy means ccatiolfy large
amount of data concerning a given problem. It cancbstlier
than experimental studies, but if you consider go@ntum of
data collected, you will see that it is no doubzagber.

) Surveys permit the use of a great variety of praoesl and
instruments in data collection. It is possiblaus® questionnaire,
interview, observation, test or a combination @&fsi

Under the limitations, we can say that surveys digive indepth data
about the characteristics of the population undedys You see that
most questions used in survey researchers makespbendents tend to
be superficial and do not contain as much detaifgdrmation as
possible. It limits the generalisability of thesppnses obtained.

Some responses are faked, but you have no meaahstexfting which

responses are faked, you are compelled to beliewwhiat has been
given to you.

77



3.3 Case Study Research

This is an indepth intensive study or investigatadrone individual, a
small unit or a phenomenon. When we say a smdilhere, we are
referring to a family, a school, a church, a clasar, an association, a
teacher, an administrator or a group of these.

A phenomenon can be taken as a case or an issoeindtance, the
impact of unemployment among university graduates ai local

government area, the influence of examination naaires on the
standard of education in Okigwe Education Zones ithpact of cultism
on the peaceful coexistence of students in the éJaity of Lokoja, and
the influence of religious intolerance on the Igg/les of the Bassa
people. Case studies are used for solving spegifiblems through
indepth study for documenting social realitiese ldycle, change or
growth.

It has a very long history. It started with theciant Greeks when they
based their logic on close one-on-one observationdividuals, events,
etc. as basis for the logical conclusions upon Whigeir subjects
depended on. Some researchers in education sey uhscientific
because of its lack of rigorous research contiolg,it has become a
major tool of researching on how children learm, tlature and scope of
human intelligence etc.

If you study the works of Sigmund Freud, Jean Riage. you will
notice they were case studies. The studies on hugnawth and
development were all case studies. The underlyasis for the use of
case study is the belief that probing and studymensely one typical
case can lead to insights into our understandingai¥iduals, events,
social units etc. typical to the particular caseldgt For instance, if you
study one case of a cigarette smoker, you havempjigation studied
other cases involving smokers. This poses a pmoloeother cases not
studied. The implication is that it is risky toaglr a general conclusion
to other cases based on only one case studied. ha\zei seen that case
studies samples are not representative, so thaminfis are not
generalized. But indepth studies may reveal aemelationships that
may merit investigation on a wider scale. It metrag when you want
to use this type of study, you have to exerciseraextare and
thoughtfulness in selecting a case for investigatimat would be fair
and adequate representation of a whole range dbsicases.

Case study research may appear simple, but irtyreidlis difficult and

time-consuming. This is because of the volume td dallected through
painstakingly methodical, skill-demanding counsgjli sessions,
interview sessions, data sifting sessions, traedts,involved. All these
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require efforts, skills and patience. But the mdjmitation is the non-
representativeness of the samples and subjectivity.

SELF-ASSESSMENT EXERCISE 2

I Mention four problems that can be studied througbkecstudy
research
. What is the major limitation of case study research

4.0 CONCLUSION

After successfully going through this unit, you baadded two more
research methods in the pool of research methoaitable for you to

carry out your research project. You have seenhyiha can use survey
research when you have a very large populationthiBicase, you can
employ a sampling technique. But when you neestudy a unit or a
phenomenon or an event, you can employ the cask stsearch.

Whichever type you like to employ, note the meaitsl the demerits.

5.0 SUMMARY

In this unit, you have learnt that a survey redealeals with the study
of a group of people or items by collecting andlgsiag data from only
a few people or items considered to be represeatafithe entire target
population.

Survey researches are classified into two majorswayhe various types
are questionnaire survey, interview survey, defggp survey,
Correlational survey and public opinion survey.

In this unit also, you have studied the case stesgarch which was

described as an indepth intensive study or invastg of one
individual, a small unit or a phenomenon.

6.0 TUTOR-MARKED ASSIGNMENT
I What is survey research?

. Explain the types of survey research
iii.  What is case study research?
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1.0 INTRODUCTION

In the previous unit, you were able to go through types of research.
These are survey and case study. You have seerthise two are
mainly descriptive in nature.

In this unit, you will learn yet another two typefresearch. These will
help to enrich your knowledge on the different &y research designs
or methods for your use in your research projectke/@and for your
other uses. It will not be possible to touch drtyges of research, even
though some of them overlap, but you will get erffougthis course to
carry you along whatever research studies yourateeking on.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. explain Correlational studies
) discuss the ex-post facto research.

3.0 MAIN CONTENT

3.1 Correlational Studies

This is a type of research study which seeks tabéish the type of
relationship existing between two or more variabl@he investigation

will indicate to you the direction and magnitude tbke relationship
between the variables. A Correlational researcts @tnvestigating the
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extent to which variations in one factor correspovith variations in
one or more other factors; based on correctionaffictents. This
research method is concerned with discovering oarifging
relationships among variables through the use wetaiion coefficients.

You will have enough details of the correlation fficeent when you get
to Module 4. For now, note that correlation caséint refers to a
numerical value which expresses in mathematicahdethe degree of
association between any two variables. This vednges from —1 to +1.
You can see that data analysis of Correlationatlistu yield these
special statistics called correlation coefficiefus data analysis. There
are many types. The most commonly used are: Rearstroduct
Moment Correlation Coefficient (r), and SpearmanniRaOrder
Correlation Coefficient (rho of). There are some others which you can
use depending on the condition. These are poisetial, the bi-serial,
phi or four-fold, tetrachoric, Kendall’'s tau comébn coefficients and
Kendall's coefficient of concordance.

In choosing an appropriate correlation coefficieygu will need to
consider the nature of the variables/data. In tidse, you need to
consider whether they are continuous or discreYau also need to
consider the subsequent analysis to which the icesit will be

subjected.

In a Correlational research, you try to look outdcsituation where each
increment in a variable ‘X’ equally shows a corm@sging increment in
variable ‘Y’. When this happens, you conclude tthet relationship is
perfectly positive. Therefore, the correlation féiceent will be +1.00.
Where a decrease in one variable shows a corresgpddcrease in the
other, you say that the relationship is perfectggative. Then the
coefficient will be —1.00. When you have a zeref@ioient, it shows
that there is no relationship. If the variables asomehow related, the
coefficient value will be between zero and +1.00heve positive
relationship exists or between zero and — 1.00 ahefationship is
negative.

All studies concerning the investigation of relasbips between
variables make use of Correlational design, e.gtiomships between
age and achievement, intelligence and achievenmstest and career
aspirations etc.

Correlational studies are appropriate where vagmlasire complex and
do not lend themselves to experimental method. yTaee quite
economical. This is because they permit the measemt of several
variables and their interrelationships simultangowend in realistic
settings.
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You will have to note that Correlational studies dot establish
causation. If two variables X and Y are highlyatet, it does not
necessarily imply that X causes Y or Y causes XisTs because there
may be another variable that causes both X and ofierof them. Take
for instance an observation of high degree of iighip between
performance in Technical Drawing and performanceAgricultural
Science, you should not jump into conclusion thatfgrmance in
Technical Drawing causes performance in Agricult@eence or vice
versa. The fact may be that performance in bolbjests can be as a
result of intelligence.

Correlational studies help you to predict futurentts of variables. For
instance, a student who performs very well in JAMHkely to do well
in the University. They are very useful for explmry studies. These
are studies in research areas where no previodestare available.

However, there are some limitations. These inclutteat they
breakdown complex human behaviour into simple camepts in order
to establish some association between them. Thigot realistic.
Again, they identify only relationship without id&ying cause-and-
effect relationship. They are less rigorous thapeemental design
because there is no control over the variables.meSoelationship
patterns identified are arbitrary and ambiguous.

SELF-ASSESSMENT EXERCISE 1

I What is Correlational research?
. Explain two limitations of Correlational research.

3.2 Ex-Post Facto Research

This is another type of research which is non-expantal or field study

that can be recognized by the process of studginglysing and making
recommendations about some activities in their naatisettings.

According to Kerlinger (1974), ex post facto reshais any research in
which it is not possible to manipulate variables,assign subjects or
conditions at random. From this description ofpast facto research,
you can see that most of the studies which do albtrito experimental

designs and do not involve randomization can berdsEgl as ex-post
facto research. Of course, you have been toldeedhat the research
types some of the times overlap.

In all non-experimental researches or field studiesex post factor
research, inferences are made and conclusionsran djust like you
have them in experimental studies. The basic lofjicsing the scientific
process of enquiry is the same in both types okam$. The
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conclusions drawn in non-experimental researchem@pirical and are
as strong as the experimental research. But thdinfis from
experimental research are more convincing thanethivtem non-
experimental researches or ex-post facto researches

A primary characteristic of all non-experimentaldies is that it is not
possible to manipulate the independent variablWe can now say that
all field studies in education are considered estpacto research. They
fall into two groups, namely:

0] Exploratory field research which seeks to find O6what is”
rather than predicting relationships between véggmbr events.

(i)  Hypothesis testing field research which is directedvards
testing theories and establishing facts in natunaltrue life
settings.

Gay (1976) describes field studies as ex-post fagsearch and sees
them as scientific inquiries aimed at discoverihg telationship and
interaction among sociological, psychological addaational variables
in real social structures and situations. Eveeydfistudies are usually
carried out to fulfill a number of recognized pusps. These include:

) discovering significant variables in the field aud life settings;
o discovering relationships among variables in tratiral settings;
o laying the groundwork for more systematic and rag@r testing

of hypotheses that are stated to test theorieestadblish facts.
SELF-ASSESSMENT EXERCISE 2

I What is ex post facto research?
. What are the major differences between ex-postofaeind
experiment?

3.2.1 Advantages and Disadvantages of Ex-Post Factor
Research

The advantages and disadvantages of this type sdareh are as
follows:

(@) Advantages

0] They are conducted in real life settings, i.e. thewe
natural strength. They are considered strongafism, in
significance by straight of variables, in theoryeatation,
by their heuristic or inquiry quality. You can sdkis is
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the reason why it is very popular in educational
researches. All educational studies are carrig¢drotrue
life settings like the school which has the elerseot
realism in meaning, purpose and condition and migbe
findings generated.

(i)  There is hardly any recorded criticism about itnigei
artificial. It is natural in all parameters repeating true
life phenomena.

(i)  Itis regarded as being highly heuristic. Althoubare are
some difficulties in carrying out the research, fietd
study researchers have always kept their scopequiiry
upon investigation of defined problems, to which
verifiable answers are sought through scientifithoé of

inquiry.
(b) Disadvantages

0] It is a weak method of carrying out empirical resha
This is because the statements of relationships baen
noted to be weak. The field situation has a plethoir
variables and variances in existence. These make it
difficult to have definite relationships betweeneth
variables.

(i)  There is lack of control and manipulation of indegent
variables in the research designs.

(i)  There is lack of precision in the measurement efftald
variables. There is methodological weakness. These
weaknesses can be attributed to the great complekit
field situations and the difficulties of quantifgnand
measuring some variables and their relationshiph wit
others in a real situation.

(iv)  Other problems though preventable, are practicadlpms
such as feasibility, cost, sampling method, tinedaetc.

4.0 CONCLUSION
In this unit, you have been able to go through tesearch methods

which are descriptive or non-experimental studi¥su have seen their
characteristics, advantages and limitations.
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Therefore, you can use them when the conditiongppéicable to your
need and situation.

5.0 SUMMARY

You have seen that correlational studies seek tabksh the type of
relationship existing between two or more variablds makes use of
correlational design and correlation coefficientsch range from —1.00
to +1.00. It helps to predict future trends ofiahles but identifies only
relationship without identifying cause-and-effeefationships.

You also learnt that ex-post facto research is mexperimental study
in which it is not possible to assign subjects amditions at random. It
is conducted in a real life or natural settingsis highly heuristic, but it
is a weak method of carrying out empirical research

6.0 TUTOR-MARKED ASSIGNMENT

I In your own words, explain Correlational research
. What is ex-post facto research?
iii. Give the disadvantages of ex-post facto research.
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1.0 INTRODUCTION

In the preceding units, you have studied reseaedigds which are
descriptive in nature. You have noticed that théssign types have
been criticized for a number of reasons.

In this unit, you are going to learn about a partaimeesearch design
which is mainly concerned with the identificatioh the presence of
cause-and-effect relationship between the independed dependent
variables. This type of design will enable youtdst hypotheses upon
which valid, reliable, duplicable and verifiable notusions are

premised.

Experimental design provides you with a rigorousd ascientific
approach to investigating a problem. Before weiooe, let us first list
the objectives.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain experimental design

list the basic considerations in the choice of giesi
describe the variables under study

discuss validity in experimental studies
enumerate threats to internal and external validity
describe the types of experimental design.

3.0 MAIN CONTENT

3.1 Experimental Design: An Introduction

According to Borg and Gall (1971:363), experimerdakign is “the
ultimate form of research design, providing the mggorous test of
hypothesis that is available to the scientist”.thair own definition, Ary
et. al. (1972:26) describes experimental design “@s scientific

investigation in which an investigator manipulasesl controls one or
more independent variables and observes the dependeable or
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variables for variation concomitant to the manipola of the
independent variables”.

From these definitions and others, you will se¢ thea major purpose of
experimental design is to determine what may beu Will note that the

two most important conditions necessary for trupeexnental design

are randomization and control over independentbées. It means that
you should be able to manipulate the independeridbla and observe
its effect on the dependent variable. Again, yoousthdo your selection
of research subjects by randomization.

For the purpose of classification, the independaniable is conceived
in the design as the one variable experiencing sdraage as a result of
manipulation or control by the researcher. Thigngfe or manipulation
exercises some effect on the other variable whiclhegarded as the
dependent variable.

In the experimental design, two groups are usuaiypared based upon
some criteria. One group is the control group Whgcnormally used as
a standard for comparing the effect of the chamgemanipulations in
the other group. This group which receives thatinent is called the
experimental or treatment group.

Before we get to the experimental design propeu, wdl have to note
that most of the times; true experimentation is possible with
educational problems. This is because most subjacth which
educational researches are conducted are alresasbteskgroups found
in natural settings. Take for instance, as a rekeg you want to
conduct a study on the best method of teachingopestulike Technical
Drawing or Introductory Technology, or the effeeiness of two
teaching methods in Mathematics. You can maniputhe teaching
methods as independent variables. But the studeatalready selected.
The selection was done during admission periodasdom selection is
not possible. But the best you can do is to assigrstudents randomly
to the experimental methods or groups. In otherdgowhen you are
able to exert partial instead of full control ovlee subjects and the time
or situation for which you can expose them to tkpeeimental stimuli
(methods), the design is called quasi-experimesgaign. Now let us
go to the basic considerations in the choice oigss

3.2 Basic Considerations in the Choice of Design

An experimental research demands a thorough asabysihe problem
which would yield a clear, definite and well-focdsgroblem statement.
Therefore, when you design an experiment, you sed&sign that will
yield the desired information at a minimum costhisTmeans that the
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statement of the problem must not be vague, loopearly formulated.
Again, your statements of hypotheses have to ka.cl€his is because
hypotheses form the nucleus of scientific reseaanld they act as
facilitating devices which give the facts you obhtad a chance to
confirm or deny if stipulated relationships existsiong educational
variables. According to Van Dalen (1973), a bnilig executed
experiment is of little value if it tests a poodgveloped hypothesis.

Another consideration here is that of data coltetti You need to find
out the type of approach that will yield the tygedata necessary to test
your hypotheses adequately. After this, you willamine your
instruments for data collection. The instrumentduseist be appropriate
and suitable for your purpose. You can construetr ymwvn, adapt or
adopt available instruments.

You also need to define and identify the units adirytarget population.
You will also need to consider how to draw an adéguepresentative
sample from your population. Use the proper sargptechnique in
order to eliminate elements of bias in the resoftgour findings. Use
randomization or other procedures to assign suhjettachers,
classrooms, materials etc. to groups.

You should also try to identify and control theedts to internal and
external validity of the experimental design. Thésto ensure that
interpretations are non-equivocal.

You should consider and select the simplest, clstapad fastest
method of data collection that is readily availadhe which meets your
needs. You will need to decide earlier in the plagrhow you will

secure and breakdown your data. You should takeapt®nary
measures in collecting, recording data objectivaatyl accurately and
checking for errors in procedures, observing, phesma and making
mathematical or statistical computations.

What graphs, tables, and figures do you need far gata presentation
and analysis? What type of statistical analystsyau going to employ
in interpreting the relationship of variables? 3déehould be carefully
considered with the corresponding decision ruleddsting hypotheses.
You should state the results of the experiment ams that are
meaningful to all persons interested in the expenim

The basic considerations can be summarised in thession forms:

0] Has the problem been clearly and properly stated?
(i)  Have the hypotheses been clearly formulated?

90



EDU 323 BASIC RESEARCH METHOD IN EDUCATION

(i)  Are the variables and terms defined in clear andquivocal
terms?

(iv) Is the design clearly described, will it answer lswquestions
raised by the hypotheses?

(v) Have all potential sources of threats to internadl @xternal
validity been carefully checked?

(vi)  Are extraneous variables recognized and effectigasures taken
to control them?

(vi) Have randomization methods been used to seleceasbijrom
the population?

(viii) Have randomization been employed to assign suljegsoups?

(ix) Is the population of the study well-defined?

(x) Isthe sample representative of the population?

(xi) Is the sampling method adequate and clearly speEifi

(xii) Is the sample sufficiently large and drawn in a n&nto
represent the characteristics of the population?

(xiii) Are appropriate methods used for the collection andlysis of
data?

3.3 Variables under Study

A variable is a qualitative or quantitative entiyhich can take on
different values or levels. It can also be desctibs the conditions or
characteristics which the researcher or the exmsien manipulates,
controls or observes to obtain results. For irgaage is a variable. It
can be of several continuous values. Gender ishanane. It can be
male or female. In experimental designs, theresarenany and varied
variables with different names. Let us now look@me of them.

3.3.1 Independent and Dependent Variables

The conditions or characteristics which you maragailin order to find

out their relationships with the observed phenomema called

independent variables. These are also called ewpatal or treatment
variables. In educational research, such varialiles methods of

teaching, reward, instructional materials, aye,, seece, location,

gualification or experience of teachers etc. a@ngdes of independent
variables.

The conditions or characteristics which appearpgisar or change as
the researcher or experimenter manipulates theerkent variables is
called dependent variables. Note that by manipuiative mean such
actions like apply, remove, or change etc. Wheniyeasure a variable
to determine the effects of the experimental treatnon it, it is referred
to as the dependent or criterion variable. Forams¢, changes in
students’ performance resulting from the influenafe independent
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variables, measured speed in accomplishing a task test score,
measured changes in academic achievement of stualeiat result of the
introduction of computer managed learning etc. sime examples of
dependent variables. Before we go to the nextmgchote that the
manipulated variable is the independent variabl#s effects are
observed on the dependent variable.

3.3.2 Continuous and Discrete Variables

All the variables which yield continuous data asmdled continuous
variables. Continuous data are those which cam b®th whole and
fractional numbers e.g. time can be in hours, neisuand seconds,
length can be in meters, centimeters and millinsetaye can be in
years, months and days, including the fractionthee. For example,
5.5 seconds, 5.3 seconds etc. or scores — 20.5%,5%H6% etc.

All variables which yield only whole numbers and fractions are
called discrete variables e.g. sex — man and wognaap = group 1,
group 2 or group A and group B. There is no 2%z magroup 1%2. It
can only be whole numbers.

3.3.3 Intervening and Extraneous Variables

The intervening variables are the unwanted vargalleat intervene
between the cause and the effect. They may notdgrolled or
measured directly, but may have some importancefia the outcome
of the experiment. They tend to modify the effetthe independent
variable on the dependent variable and therefouest ime identified and
removed or prevented.

Take for instance, in a laboratory experiment, séas#ors like fatigue,
anxiety, motivation, patience; carelessness etg. influence the result,
even though they cannot be observed directly. &las intervening
variables. You have to take care of them by hgldimeem constant or
equalizing their presence in the experimental amdrol groups.

Extraneous variables are those variables not mktguu by the
experimenter but which may have significant infloemon the dependent
variable. They have to be controlled; otherwiseyttdistort and
invalidate conclusions that result from the finding~or example, if you
want to assess the effectiveness of a newly degdlggogramme in
access physics in NOUN. At the beginning of theester, you select
200 students in the Access Programme of NOUN ttigyaaite in the
new programme. You have to make sure that all thdiggpating
students meet the necessary requirements for ipattan. After
allowing these students to participate in the paogne for one
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semester, you give them an achievement test. ufdygcover that there
are large statistical significant gain in the stide achievement in
physics, will you safely conclude that gain in gtadents’ achievement
experimental treatment which is the access progmanmm physics.

Unless such extraneous variables like history,irtgstmaturation,

instrumentation etc. have been adequately contkolM/e shall look at
these in the next two sections.

SELF-ASSESSMENT EXERCISE 1

I Explain the following: experimental design and aates
. Discuss the types of variables in experimentalaede

3.4 Validity in Experimental Studies

The main purpose for which experimental researcboisducted is to
make a significant contribution to the developmeihknowledge. For
this to take place, the experiment must have twegsyof experimental
validity. According to Campbell and Stanley (196@)ese are internal
validity and external validity.

3.4.1 Internal Validity

An experiment has internal validity to the extemttthe independent
variables (manipulated factors) actually have gemueffect on the
dependent variable (observed consequences) inxfiegimental setting.

In other words, the outcome or result of the stoast be a function of
the programme or approach being tested and notrebt of other

causes not systematically dealt with in the studifat is today that the
experimental treatment must bring about a chang¢éhéndependent
variable. The independent variable must be the toneeally make a

significant difference in the dependent variabléherefore, your design
must provide adequate control of extraneous vagbllf your design

can eliminate these extraneous variables whichdcleald to alternative
interpretations, then it has contributed to thermal validity.

3.4.2 External Validity

External validity is the extent to which the resutibtained from an
experiment can be generalized to non-experimertigtons such as
populations, settings, experimental variables ardsurement variables.
As a researcher, you would end up achieving notlonglittle of

practical value if observed variable relationshigse valid only in the
experimental setting and only for those participgtin the research.
You have to make generalizations from the obsetodte unobserved.
For this to take place, you need some kind of asm&. The most
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important is that the sample of events studied rbest representative of
the target population to which results are to beegalized. The degree
to which the result of your experiment can be gelmezd to different
subjects, settings and measuring instruments greesthe degree of
external validity.

Note that it is not always possible for externdidmiy to be achieved
completely. This is because internal validity &y difficult to achieve
in a non-laboratory setting especially in the bébtanal experiment
where so many extraneous variables have to be maerucontrol to
achieve internal validity. By so doing, you createre artificial, less
realistic situations which reduce the external digli or the
generalisability of the experiment. You may askatwou would do in
this situation. The answer is that you have tomammise a little and try
to strike a possible and reasonable balance betvoestrol and
generalization.

3.5 Threats to Internal Validity

We have said that educational or behavioural erparis conducted
outside the laboratory settings are susceptibberiamber of extraneous
variables. These influence the results of the ewpmits in ways
difficult to evaluate. You have been told thatserariables cannot be
eliminated completely, but many of them can befified. You need to
anticipate them and try to minimize their influendeough sound
experimental design and execution. The identiégtlaneous variables
that frequently represent threats to internal Wiglidf a research design
as listed by Campbell and Stanley (1966) and Coo#t @ampbell
(1979) are:

3.5.1 History

Some events in the environment may occur at theestime the

experimental variable is being tested. These svenay produce
changes or affect the subjects in addition to titependent variables.
For example, you have decided to find out whethedents boarding
enhances academic performance. By the time yowarducting this

study, a wind disaster occurred in the school damgagofs and other
things, such that the students’ activities wereugited. If you go ahead
in this experiment, the measured outcome may nitéctethe actual

result but that of the external historical event.
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3.5.2 Maturation

With the subjects, changes can occur in many wags a period of

time. Such changes can be in the form of subjgetsing older,

hungrier, bored, tired, wiser, less-motivated, meteessed up etc.
These changes can influence the dependent variahtke confused
with the independent variables.

3.5.3 Pre-testing

Pre-testing at the starting of an experiment maylpce a change in the
subjects. This is because tests may sensitizeithdils by making them

more aware of the purposes of the researcher and seave as a

stimulus to change or it may ginger them to chabgeeversing and

redoing the pretest.

3.5.4 Measuring Instruments

When you use unreliable instruments or techniqueslidscribe and
measure aspects of behaviour, they become thie#te tvalidity of the

experiment. Tests used as instruments of observatiost be accurate
(valid) or consistent (reliable), otherwise a sesioerror will be

introduced. If you use human observers to destrbaviour changes in
subjects, you have to gird against changes in atdsddue to fatigue,
increased insight or skill or changes in evidentgudgement over a
period of time.

3.5.5 Statistical Regression

This can be seen as the tendency for extreme stmregress or move
towards the common mean on subsequent measuresx&ople, some
subjects may score very high on a pretest and seerng low on a
posttest whereas some who scored lowest on thespmagy score very
high on the retest. You have to recognize that iatgst-posttest
situations, there is a normal regression towardsnkan. It means that
the initially highest and lowest scoring subjectaynmot necessarily be
the highest and lowest achievers.

3.5.6 Differential Selection of Subjects

Whenever subjects are not selected or assignedmdndo different
levels of treatment, it results in bias. Non-eqlémae of experimental
and control groups can be noticed if one group ngher, more
receptive, older etc. than the other group. Ranz&ion must be used
to avoid this.
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3.5.7 Experimental Mortality

Loss of subjects or mortality as a result of deattransfers or
relocations, or subjects dropping out of the expernit before it is
concluded is referred to as attrition. Attrition sdfibjects may not be
random. It means that those who complete the axeeti may have
peculiar characteristics. These may limit the gelmsability of the

results. Attrition also distorts the equivalence grbups making it
difficult to determine the contribution of the iqEndent variables. For
example, if most of the people who scored lowelagretest decide to
drop out of the experimental group, the group mayeha high mean
performance on the final result. To avoid attritioise shorter duration
for your study; and reinforce the participants.

3.5.8 Specialised Samples

When samples are selected from specialised growgs & university
students, NOUN students, gifted children, privatbo®ls or from a
limited geographical area, the findings cannot éeegalized outside the
group or area. Samples must be selected to besamative of the
population of study; otherwise the study must bglicated in other
contents to make it externally valid.

3.5.9 Instrument Reactivity/Instrumentation Problems

When, as a teacher, you notice that your lessdeirsy recorded, your
behaviour may change. The attitude of the respdaderay change
because of the presence of recording instrumeiitske for instance;
when you are assessed in your teaching practicesge that you put up
a spectacular performance when your supervisorasemt. Even the
students behave very well. But after that whatleag?

Measuring instruments may go faulty. The investiganay use the
instrument incorrectly. Measured values may berpreted incorrectly.
Instrumentation problems as listed, results in measent error. You
have to identify all sources of measurement errestmate them and
adjust or eliminate them.

3.5.10nteractive Combination of Factors

Some of the times, the factors which affect intenadidity occur in

combination. For instance, selection, maturatioisiory, interaction
may occur as a source of invalidity. So you havegitd against them
both in isolation and in combination.
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SELF-ASSESSMENT EXERCISE 2

I What is internal validity?
. What is external validity?
1 Explain the threats to internal validity.

3.6 Threats to External Validity

External validity is concerned with the extent egcee or power with
which the experiment generalizes variable relatignsto a wider
population of interest. In other words, if you bagstablished a valid
relationship between variables A and B in your elasm experiment,
the questions to be asked are: Is this relationshifainable in non-
experimental settings for other students in otlclosls, in other socio-
economic levels, in other types of communities endther geographic
areas?

In conducting your experiment, you have to be avedirguite a number
of threats to external validity so as to make aftesnto minimize them.
To Bracht and Ecass (1968), there are two typesxtdrnal validity.
These are population validity and ecological vajidi

Population validity involves the identification ofie population with
which the results of the experiment are generdisab

Ecological validity involves the generalisability external effects to
other environmental conditions. When we break ghgg categories
down, we have the threats to external validity as:

3.6.1 Hawthorne Effects — Placebo

Hawthorne effects are named after the Western iidestudies in

industry (Roethlisberger and Dickson, 1939). They distractions in

behaviour which can arise when participants ingegment have the
knowledge that they are subjects of a study. Inemtivords, the

behaviour of subjects is influenced when they kribat they are being
used for a study. For instance, when you had yeaching practice,
immediately you know that your supervisor is comiwpat did you do?
You tried to put up a spectacular performance foréss him/her. Even
your students behaved well. Is this the true pguAfter the supervisor
had gone, what happened? Back to square one? eé&ule result of
the assessment is influenced by the fact that wduyaur students know
that it is an assessment exercise.
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3.6.2 Experimental Settings tend to be Artificial

When you attempt to control extraneous variables, ynpose careful

controls. These may introduce a sterile or aréifiatmosphere which is
not at all like the real life situation for whiclewgeralizations are desired.
This in itself is a threat.

3.6.3 Selection Bias

You have learnt that selection bias is a threahternal validity when
you have to compare non-equivalent experimentalcandol groups. It
can also become a threat to external validity wéemples are selected
from non-representative populations. To avoid, ths® randomization.

3.6.4 Multiple-Treatment Interference

If two or more treatments are administered conseslytto the same
person with the same or different studies, it bee®mery difficult to
ascertain the cause of the experimental result$oogeneralize the
findings to settings in which only one treatmenprgsent.

3.6.5 Testing

Pretesting poses a threat to external validityerigralisation is made to
populations that have not been pre-tested.

3.6.6 Novelty and Disruptive Effects

The newness of a treatment, the enthusiasm orpdisruwhen there is a
change may influence the result of an experiment.

SELF-ASSESSMENT EXERCISE 3

Explain the factors which are threats to exterrmdithty.
Having discussed validity of experimental desige, will next discuss
types of experimental design. There are three mgpas;-

3.7 Pre-Experimental Designs

Before we go into this section proper, let us labkhe symbols we shall
be using. These are:

randomization in the assignment of subjectyoaps
treatment or experimental variable

control group

experimental group

mO XX
|
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O = a measure of the dependent variable

Pre-experimental designs can be regarded as nariggntal designs.
This is because they provide little or no contriokgrtraneous variables.
In other words, experimental designs are classifiedording to the
degree of control provided. Now let us go to tesigns here.

3.7.1 One Group Post-test Design

In this design, treatment is given to a single gremd a post-test to
measure the effect of the treatment is administergus is represented
thus: X O

This has a lot of weaknesses, including, lack aftmd group, lack of
information about the experimental group. Therdalifficult and no
justification to say that X cause O.

3.7.2 One Group Pre-test post- test Design

In this design, one group is observed or measurgd @ pretest,
subjected to treatment and then observed or mehsurgecond time
with a post-test. Comparisons are made with thel lef the dependent
variable before and after treatment. The diffeesnio pretest, post-test
are attributed to the treatment. It is represetitad: Q X O..

For instance, if you, as a teacher decide to initecthe use of a new
text/workbook and to see the effect on the perfoiceaof the pupils,

you may decide to give them a test, after which tgach them with the
new text/workbook, and later give the pupils anottest. You now

compare the pretest and post-test. Any differemttenow be attributed

to the introduction of the new text/workbook. ThHms a lot of

weaknesses including lack of control for historyatamation, pretest
sensitization, statistical regression and lack aftl group to make

comparison possible.

3.7.3 Two Groups Static Design (Static Group Comparison)

In this design, two groups that are not equivaégatused. One group is
exposed to the treatment. It can be represented th

EXQ
C-Q

The measures of the dependent variable O2 forrigpg are compared
to determine the effect of the treatment. The weakrhere is that of
lack of randomization and matching of the groups.
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3.8 True Experimental Designs

The type of designs in this category provide adtxjgantrols for all
sources of internal validity, however it is difficto meet the conditions
for its use in educational research. Now, let usklat some of the
designs here.

3.8.1 Post-test Only Control Group Design

This is a very simple, but powerful experimentadida. It makes use of
two groups. One group experiences the treatmerievithe other does
not. The groups are selected and assigned thramgtomization. The
design therefore controls all threats to validitg ources of bias.

REXO
RC-0

At the end of the experiment, the post-test scofdhe two groups are
compared.

3.8.2 Pre-test-Post-test Control Group Design

In this design, the subjects are assigned to tbepgrby randomization.
The two groups are given pretest on the dependardble. Treatment
is only given to the experimental group for a speditime. Then the
two groups receive post-test on the dependent lMariaThe average
difference between the pretest and post-test he- O, found for each
group and compared.

RE®XO,
RC Q-0

The significance of the difference in average cleangnust be
determined by an appropriate statistical testtlikeor — f-test.

You will have to note that sections 3.8.1 and 3¢a@ be expanded to a
multiple group design by introducing n values owels of the
independent variable.

3.8.3 Solomon Three and Solomon Four Group Design

In these designs, three and four randomized grotipsbjects are used
respectively. These experimental designs weregdedi by Solomon
(1949). A second and third control groups are ussgectively. The
difficulty inherent in the randomized group, prétegost-test design is
overcome because of the second and third contmlpg: The @
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measures are then used to assess the interactiect ¢firough a
comparison of the Oscores of the three or four groups.

A Solomon Three: (R) E OX O

R)Y GO -0
R) &G -XQ
B. Solomon Four: (R) E OX O
R) GO -0G
R) &G -XQ
R) G --0Q

3.9 Quasi-Experimental Designs

Experimental designs which offer less well contiatsl rigorousness are
called quasi-experiment. This situation can amnken full experimental
controls through randomization are not possible.

Most educational experiments fall into this catggoMNow let us see
some of the examples.

3.9.1 Non-Equivalent Control Group, Pretest-Posttest Degin

This option can be used when you cannot randomiypkaand assign
your subjects. The groups are used as alreadyisteage or organized,
like classes, members of some social clubs, classsrhedules etc. A
pretest is given to the two groups. The scores aralysed. Then
treatment is given to the experimental group. Aftex treatment, the
post-test is given to the two groups.

EQ@X O
Co-0G

The t-test statistics can be used to compare prptet-test change in

scores, but the analysis of covariance (ANCOVAysed to adjust for
initial group differences.
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3.9.2 Counterbalanced Design

This design can be used with intact class groupke groups can be
totalled at intervals during the experiment e.g.

Replication X X5 X3 Xa
1 GP A B C D
2 GPC A D B
3 GPB D A C
4 GP D C B
5 GP D C B A
Column mean column mean column

mean column mean

This design is different from others in that eveupject receives every
experimental treatment at sometime during the ex@t. It involves

series of replication shifting the experimental ugre, such that at the
end of the experiment, every group has been expgosedery treatment.

3.9.3 Time Series Design

In this design, the selected subjects are measomethe dependent
variable at fixed periodic intervals using the saes. After series of
measurements, the experimental treatment condsiontroduced and
the subjects are exposed to it. After treatmdmd, dubjects are again
subjected to series of measurements at fixed iatefhus, we have:

o O, 06 0O X O O O; O

The effects of the treatment are determined basdtiechange or gain
in the test results immediately after treatmento &y difference in
performance after treatment is taken to be attedbtd the treatment.

Its major weakness is that it is not sensitive dotwlling extraneous
validity threats of history, maturation, reactivieets of the tests etc.

3.10 Factorial Design

These are modifications of the experimental designth further
complication that additional independent variabtedled control or
secondary variables are included in addition totteatment variable.
In other words, it is possible to manipulate selvieidependent variables
at the same time and observe their effects on #épemtlent variable.
The combined effects of two or more variables duenteraction can
also be investigated.
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The simplest is the two-by-two (2 x 2) factorials@g which has two
independent variables each of which takes on twel¢eor values e.g. if
you want to use individualized instruction as ahoetof teaching. You
create two levels of the task, as problem solvimgl aiscussion
methods, then you have the intellectual abilityrigkon two levels, such
as high achievers and low achievers. We shall:have

Experimental Variable X1
Individualised Instruction

Control Treatment A = Treatment B S
Variable X% Problem solving| Discussion

High achievers | Cell 1 =80.5 Cell3=70.6 Mean
Low achievers | Cell 2 =60.3 Cell 4 =45.8 Mean

Mean = Mean =

The difference in the mean scores is comparedthdfdifference is
significant, then there are main effects of treattneFrom the above
example, you can see that the high achievers sdoigdter in both
problem solving and discussion method. You wtlcahotice that there
are four means, two for the columns and two for tbes. They
represent means for the two methods of treatmemdsnaeans for the
two levels of achievement. These means are compare

There are other types of designs such as Hieraicldesign and
multivariate designs etc. These are meant fortgazover when you go
to the advanced research methods.

4.0 CONCLUSION

In this unit, you learnt that experimental reseapcbvides a logical,

systematic way for answering questions and discogerew knowledge

as well as finding the relationships between védembYou know that

before you can secure the desired outcome in aariexgntal setting,

you have to manipulate certain variables or infagsnand observe how
the behaviours of the subjects are influenced angbd. At the same
time, you need to control or isolate certain vdaahn such a way that
you can be reasonably sure that the effects yoereb<an be attributed
to the variables which you are manipulating rattiiem to chances or
some other uncontrolled influences. You also letrat the design of an
experiment involves the process of planning theegrment i.e. the

order in which the experiment is run.

5.0 SUMMARY

In this unit, you read that an experimental designthe plan of
procedures that enables you to test hypotheses raadh valid
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conclusions about the relationships between theermtgnt and
independent variables. You also looked at the basisiderations in the
choice of designs, the variables under study wlach independent,
dependent, continuous, discrete, intervening aricaiegous variables.
In this unit, you have been able to see the twasypf experimental
validity, these are: internal validity, which isetldegree to which the
independent variables actually have genuine effecthe dependent
variables in the experimental setting; and the resievalidity which is

the extent to which the results obtained from apeexnent can be
generalized to non-experimental situations.

The threats to internal validity are: history, mation, pretesting,
measuring instruments, statistical regression,erbfitial selection of
subjects, experimental mortality, specialized sa&asplinstrument
reactivity/instrumentation problems and interacticembination of
factors.

The threats to external validity are Hawthorne &fge experimental
settings tending to be artificial, selection biasultiple-treatment
interference, testing, novelty and disruption efe&’ou did study the
types of experimental designs from pre-experimemtasigns, true
experimental designs, quasi-experimental desigdgatorial designs.

6.0 TUTOR -MARKED ASSIGNMENT

I What is an experimental design?

. Mention the variables in experimental study.

iii. Explain the two types of experimental validity

iv. ~ What is the major difference between true expertaleand
guasi-experimental designs?
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MODULE 3 DATA COLLECTION INSTRUMENTS
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1.0 INTRODUCTION

In the last module, you worked through the varidasigns that you can
use in your educational research. In this modué&are going to look at
the major ways of collecting data for your researthe first among

these methods is observational technique.

Observation, as a method of data collection oriniotg information in
research, involves measuring variables or gathethegdata necessary
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for measuring the variables. A variable is measwgedhat it can be
related to other variables. Before we continue, Ust look at the
objectives of this unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

explain the observational technique of data cabect
describe observational variables

explain the phases of observational method

discuss the recording of observations

describe the validity and reliability of observaiso
highlight the problems of observation

list the advantages and disadvantages of obsenvatio

3.0 MAIN CONTENT

3.1 Observational Technique: An Introduction

Observation can be regarded as a process of loakih@nd recording
the presence or absence of a particular trait bawdeur of a person or
group of persons. According to Nworgu (1991), obagon, as a
method of data collection, involves watching pepgheents, situations
or phenomena in order to obtain first-hand infoioratabout a
particular aspect of such person, event, situatora phenomenon.
Some of the times, you may have certain informateating to some
aspects of human behaviours which may not be ea®ptain except
you are in that particular setting where such behas are exhibited. It
may not surprise you that most of the times infdromaprovided by
respondents in questionnaires and interviews candoeurate, prestige-
based or faked. But observational techniques rniglassible for you to
obtain first-hand information about the person,echjevent, situation,
and phenomenon or object-event interaction of a@ster

In other words, instead of using the other methetig&ch can easily
accommodate response faking and personal bias,cgoudecide to
obtain your information directly by means of natistec observations.
For instance, if you are a technical instructor god are required to fill
in a questionnaire and list the methods you usdeaching prevention
of accidents in the school workshop, what will yo? You will go and
list the best and current methods available, whetbe use them or not
is another thing. But if you are watched at randehile teaching your
class, we may be able to obtain the actual metiigdd. Observation
characterizes or is used in all types of resedvehit experimental or
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non-experimental. Observation techniques are ehgithg. They need
to be planned and carried out in a systematic way.

3.2 Observational Variables

Anytime you have decided to conduct a researchréuptires the use of
observation, it is necessary that you identify define the observational
variables. You know that human behaviour is compexli as such
important characteristics and/or traits are verffialilt to observe
directly. You must therefore, try to define themegsely in operational
terms. For instance, if you have a problem aboatlters’ attitude to
work, you will first understand that the problemhsad, can suggest
the use of observations, but it requires the detertion of the specific
observations that should be made. You have to dpveduch
expectations that you think signify attitudes torkvo After this, you
have to limit the focus of your observation consididy by defining the
important variables to be observed and recordecedbasn your
expectations.

For example, a typical expectation will be thatcteas who have
positive attitude to work are always punctual teitltlasses. At this
juncture, you should define the behaviour units amge units by
determining what constitutes positive attitudestedéchers to work.
These may include prompt reaction to students’ lerab and queries,
prompt marking of tests and assignments, markingegisters and
attendance records, up-to-date lesson plans/noggo-date in the
knowledge of the subject matter, classroom managers&. You
should avoid vague definition of behaviours becatsg could lead to
guesswork.

3.2.1 Types of Observational Variables

According to Borg and Gall (1983), there are thrgges of
observational variables. These are:

(@) Descriptive or Low Inference Variables:

These variables need little or no inference ongae of the observer.
They generally yield reliable data. This is beeadfishere are more than
one observers, the level of their agreement inrckieg the same kind of
behaviour is expected to be high e.g. the numbetinoés a teacher
comes late to class, the number of questions alsikdtie teacher in a
lesson, the number of assignments given to the ales week, etc.
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(b)  High Inference Variables:

In this case, an observer needs to give an inferéetore scoring the
variable. It is not easy to collect reliable datasuch variables. The
level of agreement between two observers recortiegame behaviour
will be low. For instance, if there is an oral iew for the
employment of teachers, you will notice the typeseff confidence
exhibited by the interviewees in answering questioinom the
interviewers. You will see some answering with aeafr deal of
confidence, some may appear un-sure of themsedoese may appear
confused, while others may be nervous. You witertbat these are not
behaviours, but variables that reflect the diffedenels of competence
of these teachers in the areas of questioning.thioeffect, inferences
can be made from these behaviours.

(c) Evaluative Variables:

Here, more than inference is required on the sfdbdeobserver. You
need to make an evaluative judgment. For instaiica, teacher is
making an explanation or description about a siegisconcept, while
you as an observer, need to rate or score thetgjaedlihat explanation.
You will notice that quality ratings are not belawis, but inferences
made from behaviours. You will find it difficultot make reliable
observations of evaluative variables. What yowskhdo in this case is
to collect examples of such behaviours and defioentp along a
continuum from excellent-to-poor explanations argk ut for such
ratings.

3.3 Phases of Observational Method
The six phases of systematic observation are dgreéow:
(@) Definition of Aims and Objectives:

If you want to conduct a systematic observatiory gbould start by
defining the focus of your observation. You canobserve everything
in every situation. You have to decide what to obsdy defining the
aims and objectives of the observation as derivewh fyour hypotheses
and/or research questions. For instance, if theareb question is “What
instructional aides are used in the introductorght®logy lesson?”
Then you must ignore other aspects of the lessahfacus on the
instructional materials. Here, your objective mag to identify the
different types used, to count the number of egph tised, to record the
number of times each type is used, etc. In thie,cgsou will be
collecting relevant data for the solution of hte&sh problem.
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(b)  Selection and Definition of Attributes:

At this point, you will need to select and defiine ttarget objects and
events. For instance, if your focus is on therutdtonal aides, you have
to identify items which would be classified and gq@ed as instructional
aides. Models, drawings, specimens, charts, paogcmachine tools,
hand tools, pictures etc. You will also need téraethe characteristics
of each item to differentiate it from others. Fekample, what

differentiates a machine tool from a hand tool? tRnterm “used”, for

instance, if a machine tool is mounted on the flobrthe workshop

when it is used, if it is referred to, if it is ws& explain something? Or
if it is manipulate?

It is necessary that these things are clarifiegrevent confusion in
categorization among different observers or by shene observer at
different times, different places or different eanters; it improves the
reliability of counting and recording procedurebsiract qualities such
as inquiry, honesty, stress etc. should be welkddfby their denotable
characteristics.

(c) Selection of Observation Modes and Training of Obseers:

At this stage, you have to take a decision on fpe tor mode of
observation to adopt. You can decide to use tharalasenses or
technological gadgets. You can decide to be acgaant in the target
situation or a non-participant. You have to knowieckh mode is more
appropriate for the particular situation before dlotual observation.

Your choice of observation mode should be guidethleyconsideration
of having minimum interference can be achievedhgyuse of one-way
screens, remote sensors, light differential andagéel corridors. These
will keep you out of the views of the subjects. uycan use micro-
recorders to make the subjects less consciousiof lodserved. If you
choose to be a participant observer, do not plepdership role.

(d)  Administrative Arrangements

For you to carry out a systematic observation, yave to make
adequate arrangements and proper planning. Thédsenable you
obtain valid data. If it is in a school situatigigu have to seek for the
cooperation of the school heads, the teachers, fookand mount
appropriate technological gadgets and plan andtailmb strategies that
will ensure minimum dislocation of the phenomendearmobservation.
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(e) Observation:

As much as possible, let your observation focusethe low-inference
and not denotable characteristics or high inferealostract qualities.
For instance, if again you want to observe teaclatgude to work,
denotable indicators can be punctuality, regulaetra hours of work,
etc. Attitude is then inferred rather than obsdrvBut there must be an
integrated theoretical or empirical basis for thieience.

Consideration should be given to the number oftyisr observations
needed for reliable observations. You can use asymas thirty visits,
though most studies cannot afford more than a dobservations on a
single teacher. In order to obtain a trustworthgam score for one
teacher, particularly for cognitive variables, ymeed as many
observations as possible. You have to gird agabserver effects.
You have to provide a situation where you can olesewithout
introducing some distortion to the events that wolihve occurred if
observations were not taking place. To minimiz&atdtion effects in
observation, possible techniques are: habituatiaghsy with the
participants long before the observations starthis Twill make the
participants not to attach any importance to ya@sence. Others are
assessment of effects and remote presence. Yauldslaéso guard
against halo-effects and interpretation bias duoingervation.

() Quantification of Observation

Observations are quantified by coding. There andtiple coding
systems in use today. The three major types aesitin system, the
category system and the rating system.

0] The Sign Systenotherwise called interval recording, records the
event once within a specified time period. It doesmatter how
many times the event occurs during that period. typical
example is the Science Teaching Observation Scae@iMOS
(Eggleston, et. al., 1975).

(i)  The Category Systemwhich records an event each time it
occurs. A typical example is the Biology Teachexh8viour
Inventory, BTBI (Evans, 1869; Balzer, 1969).

(i)  The Rating Systemwhich estimates the frequency of events only
once, usually at the end of the observation sessi@ntypical
example is the teaching practice rating.

Other methods like the use of anecdotal recordaalaisually require
guantification. In some arithmetic processes agplied directly to
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guantitative counts obtained from sign and categygsgem data to yield
relevant interpretations. In the rating systemguiency estimate of the
events is scaled ordinally. The ordinal scoresalbévents are totalled.
The total scores indicate the level of excellenge otherwise of

performance.

SELF-ASSESSMENT EXERCISE 1

I What are the three types of observational vari&bles
. Explain the phases of observation method.

3.4 Recording Observations

You have gone through the variables and the phakexbservation.
Before we go on to the recording techniques, ldinefly touch on the
types of observations.

3.4.1 Types of Observation

In general, there are two types of observation.es€hare: participant
and non-participant observation.

0] Participant Observation in which the observer itkezia member
of the setting or group being observed or has gbthe setting or
group just for the purpose of carrying out the obston. In this
case, the observer is always with the observedyelg. head of
department, the principal and the teachers, theuctsr and the
apprentice etc.

(i)  Non-Participant Observation in which the observernot a
member of the setting or the group being obseridte observer
visits the observed at different intervals e.g. &uigors from the
Ministry of Education to the schools, or Inspectéram the
Inspectorate, Teaching Practice etc.

3.4.2 Techniques for Recording Observations
The techniques as classified by Borg and Gall (1883

0] Duration Recording: This involves measuring the length of time
in which target behaviour occurs. You may use séonm of
timing device like the stopwatch. You may recdrd time for a
single behaviour. For example, the length of tam&udent stays
without making noise, the length of time the teadiaéks before
moving around etc.
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(ii)

(iii)

(iv)

v)

3.5

Frequency Count Recording: This involves recording the
number of times the target behaviour is exhibitgdhz subject.
You may use a tally sheet or a counting deviceettord each
time the behaviour occurs. It is most useful inording
behaviours of short duration, e.g., how many timestudent
raises his hands to answer a question, how margstanteacher
use praise to reinforce a good behaviour etc.

Interval Recording: In this case, the target behaviour is
observed at intervals of say 30 seconds or one teinurhe
length of time varies with the nature of behaviolrsing
observed. For instance, which of the listed maenes does a
teacher exhibit within the time interval.

Continuous Observation: In this case, all the behaviour of the
target subject are recorded in a chronological rodiging the
observation session. For example, recording elenytwhich
the subject does in a given setting — playgroufakscoom, in a
meeting etc.

Time Sampling: In this case, you will select time intervals ofit o
the total time available for observation. You amly observe
during the selected periods. The periods can bectee at
random and can be used in conjunction with therothethods.
For instance, you can select school days at randoarder to
observe a given teacher or teachers.

Validity and Reliability of Observation

This will be discussed under the following sub-tspi

3.5.1 Validity

In order to have a higher degree of validity in yobservation, you will
need to:

(i)

(ii)
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Identify those critical incidents of behaviour whiare truly
significant. In this case, you may wish to suppamyour
knowledge and skills with the judgement of expéntshe field
under study. This will help you to select a linditaumber of
observable incidents which are actually relatetheobehaviours
under study.

Conceal the observer and his intensions. Thie@abse if the
observed are aware of the presence of the obsetheir,
behaviour may be influenced. This is a threath® validity.
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While some scholars believe that if an observeysstar a long
period of time, his presence will be taken for geanand seen as
part of the setting with little effect on the belmaws observed.
But others feel that if the observer is introducasl active
participant in the activities of the group beingsetved, it will
minimize the effects of intrusion.

(i)  Prevent observation bias. This becomes a threaalidity when
you are the sole observer and unconsciously seevamt you
expect to see and to overlook those incidents whighot fit
your theory. Your own feelings, values, attitudesd apast
experiences may distort your observation. You gs@ trained
observers and restrict your role to the interpietat

(iv) Randomly select time sample for observing freqyeoticurring
incidents. This may help to yield more represemtasamples of
behaviour and improve the validity of observation.

3.5.2 Reliability

To determine the reliability of observation, youvbato compute the
correlation coefficient for the sets of scores frovo different observers
for a given target groups or subjects at the same. t The reliability of

the observation should be determined during theutyor pilot phase of
the observation.

3.6 Training Observers

According to Nwana (1981), observational studies tane consuming
and require long periods of patiently watching @égenOf course, you
know that the pace of observational settings iseneontrolled by the
observer. Therefore, you need to employ the sesviok assistant
observers to carry out the observation. But yoteha note the advice
of Mouly (1978), that observation is not betterrtlihe people doing it.
Again, the fact that human behaviours are comple®, observer is
always faced with determining which factors arensigant from a

multiplicity of events occurring simultaneouslyt becomes particularly
important to train the observers.

You should train your observers by defining and laxing the
observational variables and how to observe andrdetdoem. You
should also explain the purpose of observationfamdliarize them with
the aims and objectives so as to make them appeeitia observation.
Explain the recording sheet or form, define cleaahd precisely the
behaviours to be observed. Use a trial observatigour training.
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According to Nwana (1981), the trial observationyniee repeated to
ensure consistency and agreement amongst the aassistnd the
investigators’ records can be taken as a stand@lckre facilities are
available for use in the observation, the obsesk®uld be trained on
how to use them. Recorded behaviours can be showime trainees.
After the training has been conducted to a dediegdl of agreement
and accuracy, the observation should start withelday that may cause
some loss in observer skills.

SELF-ASSESSMENT EXERCISE 2

3.7

What are the two types of observation?

Explain the observation recording techniques.

What are the things you should do to have highgreks of
validity in your observation?

Problems of Observation

Observation, as a method of data collection, hasesaroblems. These

are.

(i)

(ii)

(iii)

(iv)
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Observer Effects:

These are virtually inevitable, but can be minimizéy
unobtrusive methods as have been listed underose@i3
(phases of observation in the unit). Read it again

Observation Requires Enterprise: In order to have proper
observation, you need to be trained if you are aotexpert.
Assistant observers also need to be trained. Willibelp to save
time or maintain objectivity.

The Number of Observations. The number of observations
needed to obtain a representative sample of ex@nm®st of the
times prohibitive. This is why many researchersore to
studying the target phenomena shoddily.

Interpretation Bias. If a researcher decides to report a coloured
version rather than the objective findings, it cdistort the
observed event. This can be minimized by the uséliod
observation whereby trained observers are usedowtitthem
knowing the objectives of the observation; the o$edrained
recorders for objective recording of events; the af multiple
independent observers or the use of taped recovdaich can
allow analysis and re-analysis.
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(v) Halo-Effects: You have read about this in the last unit. lis th
case, it means later records of observations baffected by
earlier impressions. This can reduce the relighilf information
collected through observation.

(vi) Rating Errors: This can occur when the rating system is uséd. |
can be as a result of ambiguities in the meaninghef scale

points. Again, rating systems such as the tendencgte subjects
towards the middle, rather than at either of the éxtremes.

3.8 Advantages and Disadvantages

The advantages and disadvantages are listed selgdralow.

3.8.1 Advantages
0] It provides unique insights not attained by othethods.

(i) It yields direct first-hand information which is meovalid than
reported information.

(i) It is peculiarly suitable for the study of young ildken,
handicapped persons and illiterates.

3.8.2 Disadvantages

0] It requires enormous amounts of time, energy asdurees to be
properly executed.

(i)  Samples are usually small and this tends to redueenternal
validity as well as the external validity or gerlsability of the
findings. This is due to lack of representatiorthef samples.

(i)  Some behaviour is not explicit and observation matyapply in
such situations.

(iv) The faking of some participants when they know tifaty are
being observed.
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3.8.3 Guide to Good Observation
The guide to good observation is listed below:

(i) Obtain prior knowledge of the conditions or backgrd of what
to observe;

(i)  Examine the general and specific objectives obtheervation;

(i)  Determine the method of observation — direct, usisgistants,
participants or non-participant;

(iv) Define and establish the variables of observation;

(v)  Device an appropriate method of recording results;

(vi) Observe carefully, critically and objectively;

(vii) Rate specific phenomena independently, in the cbs#ing;

(viii) Do not interfere with the setting in which the olbysdion is
taking place.

4.0 CONCLUSION

The observation method of data collection usessayatic procedures to
identify target phenomena, to categorise, obsengeracord them. |t
can be undertaken using any of the natural sensdgcbnological

gadgets. It is preferred when studying childrehterates, traits that
cannot be tested with pen and paper, and phenombitdh must be

looked at. It may be used alone or in supplematit ather methods.
In the next unit, you will read about other methotislata collection.

5.0 SUMMARY

In this unit, you have learnt observation is a psscof looking out for
and recording the presence or absence of a paurtitnalit or behaviour
of a person or group of persons. You also looketthe@ observational
variables where you learnt that the three of theendescriptive or low
inference variables, high inference variables araduative variables. In
the phases of observation method, you learnt kieat are:

0] Definition of aims and objectives;

(i)  Selection and definition of attributes;

(i)  Selection of observational modes and training okessr
(iv)  Administrative arrangements;
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(v)  Observation, and
(vi)  Quantification of observation.

You also learnt that the two types of observatiares participant and
non-participant observation. The techniques fooréing are:

0] Duration recording;

(i)  Frequency count recording;
(i)  Interval recording, and

(iv)  Time sampling.

You read about the validity and reliability of obssion and how to
train observers. The problems of observation are:

0] Observers effects;

(i)  Expertise in observation;

(i)  Number of observations required,;
(iv)  Interpretation bias;

(v)  Halo-effects, and

(vi) Rating errors.

You also saw the advantages and disadvantages.
6.0 TUTOR-MARKED ASSIGNMENT

I What is observation?

. What are the phases of observation?

iii. Explain the two types of observation.

Iv.  What are the techniques for recording observation?
V. What problems do you have in using observation?
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1.0 INTRODUCTION

In the last unit, you read through observationalthoés of data
collection. The second method of data collectienthe use of
guestionnaire.

In educational research and in most social sciemessarches, the
guestionnaire is the most frequently used instrurf@ndata collection.

It is the most popular instrument and this is desti@ted by the number
of published studies and students’ research psjebich employ this

instrument of data collection.

In this unit, you will study in details, the questhaire as an instrument
for data collection in educational research.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

define the concept of questionnaire

enumerate the types of questionnaire

construct questionnaire items

explain how to validate a questionnaire

list the advantages and disadvantages of questrenna
discuss the characteristics of a good questionnaire

3.0 MAIN CONTENT
3.1 The Concept of Questionnaire

In a research situation, a questionnaire can b tsabe a carefully
designed instrument for collecting information @talin relation to the
specifications of the research questions and hgseth This instrument
Is used to elicit written responses from the subjesf the research
through a series of questions or statements pugthieg with some
specific objectives in mind. It can be used toedstn facts, opinions,
beliefs, attitudes, practices, etc.

Obodo (1997), defines it as a series of questiorstabements presented
in a written form to a subject or group of subjeatsl to which they are
expected to answer in writing. You can see thet ihe most common,
used like a test and constructed for specific psepo It is also used for
the assessment of students’ personal-social adpmstand interest with
regards to different issues. You need to thinkadpecific study and
design before you determine whether it will be appiate for you to
use a questionnaire. For instance, when you redaiobtain data on
the distribution of a group of subjects in relatitmm such factors as
gender, state of origin, state of residence, guatibn, experience on a
job, age, socio-economic status or to provide mfttron for assessing
certain situations such as the availability of vebrdp equipment,
laboratory facilities, facilities in a state, schoor the extent of
implementation of a certain school programme dtccan be used to
obtain information on the feelings and perceptioha group of people
towards certain issues such as the ODL system otatidn, or the
perception of the problems or their attitude towartie problems
associated with the use of information and commatiwa technologies
in our educational system.
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3.1.1 The Components of Questionnaire

A questionnaire is made up of such components astitte, the

introduction, the response instructions, biograghicformation, the
guestions/statements, return instructions and tgdeti For you, as a
student/learner, a letter of reference from an @gmuete authority may
accompany your questionnaire to elicit the coopamatof your

respondents. Now, let us briefly touch on thesammnents.

1. The Title:

This gives an appropriate caption for the substantontent of the
guestionnaire. It is not the topic of the resegpcbject, e.g. Public
perception of ODL Questionnaire (PPODLQ), Studerdftitude to
Physics Practicals Questionnaire (SAPPQ) etc.

2. The Introduction:

This gives the main objectives of the researcharnithe questionnaire.
It also gives a guarantee of anonymity of the redpots and
confidential treatment of the information suppliedt establishes a
rapport with the respondents by assuring that rornmation in the

research report can be traced to particular indadgl This will likely

bring out accurate, frank, objective and compreivensformation from

the respondents.

3. The Response Instruction:

This specifies the mode or modes of completinggihestionnaire. You
have to instruct the respondents to fill in thenkk underline, put a
cross, circle or tick the appropriate place. kigood practice to use one
or two questions and answers to illustrate wha gieuld do.

4. Biographical Information:

This gives the personal data of the respondentsis fequired for
analysis and interpretation of the data. It ineliduch things as type of
school, class, occupation, sex, income, age, Guediibn, experience,
social class, marital status, etc. You shouldudelonly the variables
that are needed for analysis and interpretatichgain, you have to be
cautious on the type of information being elicited required. For
instance, divorced, separated, or widowed, instdaasking for exact
age, give age range, when information is soughttvdogial class,
income occupation, qualification, etc. respondemi@zy be prestige-
biased and therefore predisposed to over claims timiroducing
response error.
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5. The Questions/Satements:

This gives the actual substantive content of theeaech. They can
require  factual answers, opinions or evaluations.ver§
guestion/statement has to address a specific igsuihe research.
Therefore, the questions/statements must not bdétewriaimlessly,
haphazardly or shoddily.

All the statements or questions must be relevanthto hypotheses
and/or research questions. Do not add unnecegs@stions to make
the questionnaire lengthy. Select words which wiite you the

required information with a minimum of distortionsThe language
should be simple, clear and precise. You mustargvoid ambiguous,
suggestive, leading, antagonistic and embarrasgiegtions that invade
privacy. Do not use double-barreled questions.

6. Return Instructions;

These direct the respondents on what to do with ¢bepleted
instrument. Specify the collection point, a majliaddress or to hand
them back to you or your assistants.

7. The Gratitude;

This is the end of the instrument. You should getpe that the
respondents are under no obligation to completendteument. In fact,
they are doing you a favour. Therefore, you needapipreciate the
respondents by thanking them.

3.2 Types of Questionnaire

Based on the format for the statements/questiosthe responses,
guestionnaires can be classified into two majoresyp These are
structured/closed or fixed response type and ttstrwetured/open end
type. Let us look at them.

3.2.1 The Structure or Fixed Response Questionnaire

Here, the respondents are restricted to some rssgpoptions. A
guestion is asked or a statement is made and andspt has to choose
from the available alternatives. You can see tiatrespondents do not
have the freedom and opportunity to express thews. Look at some
sample items of the fixed response type below:
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(@) How old are you?

20 — 30 years ( )
31— 40 years ( )
41 — 50 years ( )
51 - 60 years ( )

()

61 and above

(b)  For how long have you been teaching?

Below 5 years ( )
6 — 10 years ( )
11 — 15 years ( )
16 — 20 years ( )
21 and above ( )

(c)  What is your highest qualification?

T.C. Il ()
N.C.E. ( )
B. Ed. ()
M. Ed. ()
Ph. D ()

This type of questionnaire is usually preferredause it facilitates data
analysis and the estimation of validity and relipiindices for the

instrument. Again, it is easier and demands lagss tio complete. But
on the other hand, a respondent may have diffegygestions for your
imagination. He may not have the opportunity taegivose suggestions.

3.2.2 Unstructured or Open-Ended Questionnaire

Here, response options are not provided for thpomdents. All you
need do is to provide questions pertinent to theblpm and the
respondents are free to supply their responsdwin dwn words and in
any manner they deem fit. When you are not sureaonot predict
what the subjects’ responses are likely to be,tjfpe of questionnaire is
the most appropriate. See sample items below:

(@) Do you have open and distance education in youte sta
(00 1] 1Y

(b) How is it operated?... :

(c) Would you say it has advantages over the convmitu;ystem of
EAUCALION? ...

(d) Whydoyousayso’7
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The open-end questionnaire can provide unantiaipated insightful

information that could lead to a better understagdof the problem.

But they are difficult to complete and time-consngii There may be
misinterpretation arising from the fact that sonreege may not be able
to express themselves very well; while others msg styles which are
at variance with that of the researcher. These rhagg about

communication problems. Again, classification am@mfification of the

responses are very difficult leading to serioudidlifties in the data
analysis.

SELF -ASSESSMENT EXERCISE 1

I What is a questionnaire?
. Explain the components of a questionnaire.
iii. Discuss the two types of questionnaire.

3.3 Construction of Questionnaire Items

For you to construct a questionnaire, you needlearky identify the
objectives for which the questionnaire is expedtedccomplish. This
will make the questionnaire to vyield information rjpgent to the
problem of study. After identifying the objectivegou then start to
construct the items. To be able to write good qaestire items, you
have to consider such factors like: the sample adtaristics, type of
guestionnaire format to adopt and the length ofgestionnaire.

(@) The Sample Characteristics. Here, you may need to know the
educational level, their socio-economic class, ege Why do
you have to know this information about your samepleThis will
enable you keep the language and illustrationsdt a level that
will be appropriate to the samples.

(b)  Type of Questionnaire Format to Adopt: You have to decide
whether to use the restricted response format erojpen-end
format. This will depend on the type of data yeed to generate
and the type of analysis you require to do.

(c) The Length of the Questionnaire: You have to put into
consideration that the longer the instrument, thghdr the
reliability. But it can be boring to complete adghy instrument.
Therefore, you will have to construct an instrumerttich is
neither too short nor too long.
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When you are constructing a questionnaire, you havete:

0] It is not good to include items which have no relahip with
the research objectives. This is time and eff@stmg and tends
to unduly increase the length of the instrumenhaut any added
advantages.

(i)  Avoid unnecessary presumptions. Take for instaacgtudy on
parents’ supervision of their children’s home-studyquestion
was asked thus: “How often do you supervise youdshhome-
study?” You can see that this question is presuays, in that it
presumes that the respondent has a child and abainhe
supervises his child’s home-study.

Instead, you can start by asking:

(1) Do you have a child?
(2) If your answer is yes, do you supervise his horadiss?
(3) If so, how often do you do this? etc.

(i)  Avoid leading questions. For instance, look a$ item. For the
fact that open and distance learning is flexible affordable,
don’t you think it can be encouraged in this coyhtinstead say:
What do you think about open and distance learning?

(iv)  Always note the distinction between “what oughtle” and
“what is”. For instance, if you ask a teacher -0“¥iu supervise
your students when doing practical work in the vetip?” This
guestion relates to what is, because it is youy ditsupervise
and that's exactly what you do. But if the questis “Should
you supervise your students during their practigatk in the
workshop?” This is what ought to be.

3.4 Validation and Pilot Testing of the Questionnaire

Validation of an instrument is done in order towgesthat the instrument
has validity. It is a serious limitation whichirgexcusable in scientific
research if a questionnaire is used without prapadidation exercises.
The simplest method of validating an instrumertbisubject it to expert
validation.

In this method, you will make copies of the instenhand give them to
a panel of experts in the area. You will also evat covering letter to
these experts stating what you need them to dois [Btter should

contain a clear, guideline of what they are expkttedo, the purpose of
ht research, the research questions and/or hymsth&¥su should also
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instruct the experts to review the items in ternistleeir clarity,
appropriateness of the language and expressiotie teespondents and
the instructions too. You will also provide spdcethe experts to make
any other comments regarding the overall adequédiieoinstrument.
When the instrument is returned, you will carry ¢hué modifications
along the lines suggested by the comments of tleeperts. This
validation exercise will ensure both the face aodtent validity of the
instrument.

The next stage is to subject the instrument td drigilot testing. This
involves administering the instrument on a very lss@mple of those
whom it would be used in the final study, underiginconditions. This
will enable you to see how the subjects will retxtthe instrument,
whether the questions are clear and easy to uaderstvhether more
items are needed in certain areas and whether ghergems which the
respondents cannot react to. It will also help t@determine whether
the methods of data analysis proposed for the §aly are appropriate.

3.5 Administration of Questionnaire

Administration of the questionnaire to the resparislecan be done in
any of these three ways:

(1) By Mail: In this case, the questionnaire is sent by maiht
respondents who are expected to complete and a&wonr
through the post. If you want to use this methbdntyou have to
encourage a high response and return rate by emglstamped
self-addressed envelopes for the return. Someeotithes, you
need to send appropriate, tangible inducements asaifts or
suitably-worded and non-threatening reminders toséhwho

have not returned by due time. You should also make

arrangements for substitute respondents where ljjessihe

advantage of using the mail is that suitably qiedifrespondents
can be used in the research while they are versiMay. Again,

the respondents can afford to consult sourcesfofrmation. It

can also increase the chances of obtaining valid sogially

unacceptable responses. Again time and travellkpgprses are
conserved. The advantages are:

0] Very poor response or low percentage returns wiwid to
reduce the sample size and leads to sampling bias;

(i)  Not suitable for persons of low intelligence or l@ducational

background, since you are not there to explain any

misinterpretation;
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(i)  The instrument may be given to a more competersiopeto fill i.
this may result in the distortion of the sample egglilts;

(iv)  You cannot follow any chronogram, since you do hatve
control of the time to receive the responses arcetbre plan to
start the analysis;

(v)  You cannot guarantee the return of the instrumentpbst,
especially in Nigeria where the postal servicesvarg poor.

(2) Personal Administration with on-the-spot collection In this
case, you and your research assistants can deliker
guestionnaires to the respondents in person, veaitttfem to
complete and collect them back. This method cae gou a
100% delivery and return. It will also provide tbpportunity to
clarify misinterpretations, while ambiguities arespk to a
minimum. You are also in control of the time famtpleting the
project. But if the respondents do have the answarthe-spot,
he may need to access the information before cdimglehe
guestionnaire.

Again, your presence may influence the responderfeke responses or
put them under psychological tension. The perstynai the researcher
may positively or negatively affect the diligent ngpletion of the
instrument.

(3) Personal delivery with collection after a time inteval: In this
case, you need to deliver the questionnaires isoperbut return
after some time to collect them. This mode afforte
respondents time to look up information. They amarrelaxed
while completing the instrument. Therefore, it refprred when
documents and other sources need to be consultedyou may
not be sure of 100% return. Again, time and money rhe
wasted in repeated trips to check on the respoadé&here may
be mass consultation of respondents in close pibxim your
absence. This may give rise to uniform responseghwvill
reduce the validity of the data. Note tlithese modes may be
used in combinations. It depends on your choice.

SELF-ASSESSMENT EXERCISE 2
I What are the three things you must bear in mind nwhe

constructing a questionnaire?
. Explain the three types of questionnaire admintisina
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3.6 Characteristics of a Good Questionnaire

You have seen that the questionnaire is a verylpopoethod of data
collection in education and behavioural sciencdse Teason can be
attributed to the relative ease and cost-effecaégsnwith which it is

constructed and administered to large samples wherpared to other
methods. To serve its purposes very effectivelg, ghestionnaire you
construct must be characterized by the followiraguees:

0] Relevance The instrument should be relevant to the purpaise
the research. It should elicit all the informatinacessary for
answering the research questions and testing tpetigses. It
should also consider the background and experiasfcéhe
respondents.

(i)  Consistency The instrument should be able to yield responses
that are consistent. The responses of a groupeople to the
instrument on two different occasions should beckse as
possible on these occasions.

(i)  Usability: The instrument should as much as possible belaisab
It should not be too long or so bulky. The comhs for the
administration and the method for interpreting tiega elicited
should be fairly simple and easy.

(iv) Clarity : Both the instructions and the items should bearcle
enough to avoid possible misinterpretations. Ybousd note
once again that a good questionnaire should nottaton
ambiguous items or instructions.

(v)  Quantifiability : The responses from a good questionnaire must
be easily quantifiable. It should be easy to assigmerical
values or figures to such responses in a manneistegstematic.

(vi) Legibility: All the items should be legible without tiny
characters.  The words should be properly spaceth wi
appropriate side margins. Always use the compotéype your
guestionnaire so as to produce very neat and Egibtrument.

3.7 Advantages and Disadvantages
You have noticed that in every section of this umibe or more

advantages or disadvantages may have been mentibeedis now
summarise them briefly.

127



EDU 323 BASC RESEARCH METHOD IN EDUCATION

3.7.1 Advantages

I It is economical in terms of time and cost;

. It can be administered to variety of people;

iii. It is easy to administer and even to distant redpots;

Iv. It can be used to get information on non-cognitogmstructs
such as kindness, stress, anxiety etc;

V. Great percentage of students or respondents caealcbed at a
time.

3.7.2 Disadvantages

I There may be low percentage return which may leadhe
distortion of the findings;

. There may be misunderstanding or wrong respondée item s
are not clear or the instructions are misleading;

1 Wrong or negative or faked answers may be giverthd
instrument is too lengthy or if it is intruding bet respondents’
private life;

V. It is not suitable for the illiterates, semi-illitdes, and children.
SELF-ASSESSMENT EXERCISE 3

What are the characteristics of a good questioaBair
4.0 CONCLUSION

In this unit, you have learnt that the questiomrm&ra carefully designed
instrument for collecting data in accordance witedfications of
research questions or hypotheses. You have workedugh the
construction, validation, and administration eficth@ questionnaire. As
the most popular method of data collection, you rag it useful in
your research project. In the next units, you lseeing other methods
too.
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5.0 SUMMARY

In this wunit, you learnt that a questionnaire is saries of
guestions/statements presented in a written forengobject or group of
subjects and to which they are expected to answewriting. You
studied the components which include: title, introttbn, instructions,
biographical information, the items, return instroms and the gratitude.
There are two main types of questionnaire. Thesdhe structured or
fixed response and the unstructured or open endtigneaire. You
have worked through construction of questionnairasd the
consideration to be made in order to construct dguestionnaire.
Validation of an instrument is done to ensure tladidity of the
instrument. The simplest method is the expert uglidconsistency,
usability, clarity, quantifiability and legibility. Questionnaires can be
administered by mail, personal administration withn-the-spot
collection and personal delivery with collectionesfa time interval.

6.0 TUTOR-MARKED ASSIGNMENT

I What are the components you will have in a quesaor?
. With examples, explain the two types of questioraai
iii. What are the characteristics of a good questioafair
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1.0 INTRODUCTION

In the last two units, you studied the observataod questionnaire
techniques for data collection in research. Is tmit, you will see that
for some categories of people you will need therinew method in
order to collect information from them. Interviewgh the subjects are
valuable data collection tools particularly wher 8ubjects cannot read
and write or are too young or too old to read.eiview gives you the
flexibility which the written questionnaire canneffford. It is this
flexibility that will enable you to collect more el information than
you may have set out to collect. This unit wilpese you to the details
of how to use the interview technique as a datiectbn tool.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o explain the meaning of interview
o discuss the phases of interview
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o list and explain the types of interview

o enumerate the advantages and disadvantages

. discuss the major considerations in an intervievho
. explain how to record interview responses.

3.0 MAIN CONTENT

3.1 Interview as a technique of Data Collection

The interview as a method for data collection inesl eliciting
information through some verbal interaction betwéle@ respondents
and the researcher. In other words, an interview lma regarded as a
face-to-face interaction in which oral questione gyosed by an
interviewer to draw out responses from the intereie. When we talk
about the interaction, we mean that the interviewes interviewee and
the interview situation or schedule have roles tayp Sometimes
interviews can be through telephones.

So if you want to achieve maximum success in ya& of interview,
the interview situation should be kept as comfdeand permissive as
possible. A lot of communication skill is neededarder to frame the
guestions in such a way that the respondents calerstand what
information they are required to give. Therefora ynust ask questions
which are relevant and related to the type of im@iion you desire to
obtain.

3.2 Phases of Interview

There are four major phases of interview. Theses@haverlap and
interact. They are preparation, establishment ppoa, the question-
answer and the recording phases.

3.2.1 Preparation Phase

The degree of success in an interview is dependerttiow well you

have prepared for it. The preparation stage isnwiul take decisions
on the mode of recording the responses. You neeahtrk the

recording instruments for validity and reliabilityou need to trial-test
the instruments to ensure that they are in goodiwgrconditions.

For instance, if you are going to use a tape reaapgbu have to see that
the batteries are good and tested. If you needséogifts to express
gratitude or to establish rapport, you need to nibhkecorrect selection.

Again, during this stage, you will ascertain thétwal background of
your subjects, so that appropriate salutations beysed, appreciate

131



EDU 323 BASC RESEARCH METHOD IN EDUCATION

wears may be selected in advance. You also neeasdertain the
biographical data of your subjects so as to addiess appropriately.
Your questions should be derived from well-definegbotheses or
research questions. They have to be edited in tefnssich issues as
appropriateness, length, relevance, palatabilitigritg, simplicity,
precision, language and the conceptual levels. aue to validate the
guestions. You remember how the questionnaire unstnts were
validated?

It is the same thing here i.e. through expert \aiah and trial-testing.
After the validation, you would review the quessoithoroughly,
memorise them, if possible and rehearse it to madevel in the
sequence in which they will be asked.

3.2.2 Rapport Phase

For you to collect valid data, you need to esthbdisordial atmosphere
for the interview. There is no rule for doing thisut as a mature
investigator, you have to survey the situation awdlve appropriate
strategies. You may follow any of these suggestion

0] Courteously seek permission from the appropriatacaity. In
doing this, you should provide information aboug thbjectives
of the study and the nature of the interview.

(i)  Give notice to the interviewee and book appointnfentdate,
time and venue. The venue should be comfortableerms of
sitting, ventilation, lighting and decoration. Thenue should be
noise-proof.

(i)  Take note of your appearance. It should be ap@tepmeat, and
inoffensive. Consider your dental and body deaddion and
any other aspect likely to irritate your subject.

(iv)  Your first contact with the interviewee must beefrilly, pleasant
and courteous. Use appropriate salutation and ssidren with
the correct title. Pay some compliments, but fadtdr. This will
make him more relaxed.

(v) You need to be relaxed too. Introduce yourself flyriend
modestly and also introduce the problems whichtlaeefocus of
the interview. You may need to start by asking tinst few
minutes for a short conversation to enable youyana subject to
relax. You also need to assure him that his regsongll be
treated confidentially and only for the researchrppses.
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Otherwise, he might be suspicious and unwillingdepond to
the questions freely.

3.2.3 Question-Answer Phase

This is where you have to make use of your skilld expertise to make
the session more permissive, flexible and intevactiYou have to keep
the interviewee, interested and responsive tillehe of the interview.

In doing this, you have to devise appropriate sgias, but you have to
be pointed and business-like and not to wonderessty. When you ask
a starter question, follow it up with prodding aoebbing questions to
get comprehensive information. Where you need t® pistures or

related objects, drafts, drawings etc. use thempimbing to elicit

further explanations and reasons for earlier statdésn But you should
try to avoid interviewer bias by being as non-direc as possible. In
all, you have to be relaxed, not tensed up or nervihroughout the
duration of the interview.

3.2.4 Recording Phase

Recording is a very important aspect of intervied@u must try to
comprehensively record information from an intewias unobtrusively
as possible. Recording may be done in any ofitleetmethods.

(@) Mental Note:

If you want to commit the responses into memory gan be sure; it
removes apprehension on the part of the respondedt therefore
increases the rapport. But you have to appropyiassess yourself in
terms of memory retention before using mental notéss is because
any information forgotten is as good as missing ax&y not be easily
reconstructed.

(b)  Written Note:

It is advisable to use written records when theestao many questions
and responses. But extensive writing is likely teciee or offend
respondents. If this happens the rapport and walwl the responses
will be reduced. If you are versed in shorthandait be an advantage in
written notes. You can also use structure intervishedule where
alternative responses are provided. Here, them@risnum writing, but
you have to make allowance for unanticipated respsn
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(c) Taped Records

In order to solve all the problems of memory loed #éhat of extensive
writing, tape recording of interview is the answliéremoves strain from
the interviewer. It can be replayed and transcrigetkisure. But you
have to bear at the back of your mind that audid wdeo recording
instruments can go faulty in the process. You nwaist care of this at
the planning stage. Other problems like instrunneattivity should also
be taken care of. Recording can also frighterxoite the subject. This
may channel away his attention and bring aboutodist in his
behaviour. As far as possible, conceal your reagsrd¥ou can use
micro recorders, remote censors or pick up butidmsn available.

SELF-ASSESSMENT EXERCISE 1

I Explain the phases of interview.
. What are the three main types of recording intev@ie

3.3 Types of Interview

There are basically two types of interview. Thase the face-to-face
interview and the telephone interview. You havadte that whether it
Is face-to-face of telephone interview you are gsthey have the same
characteristics. Interaction between the intereieand the interviewee
is purely verbal. The responses are recorded dydabkearcher himself.
In this case, you can be sure of the accuracyeirftormation recorded
and the difficulty of decoding some recorded infation is removed.
Again, there is a great deal of flexibility in theerview technique. The
only difference between face-to-face and telephaterview is that in
telephone interview no one sees the other. Therddges of the
telephone interview are that it is cheaper, espigdiathe respondents
are very far away, and the interviewee is shielideoh the influence of
the interviewer. Interviews can also be structuednstructured.

3.4 Advantages and Disadvantages

From the foregoing discussions, you can see tleaintierview provides
a very useful and powerful means of collecting data significant
educational problems. Of course, you know thatehare instances
where only the interview can be used in data cbllac Let us
summarise the advantages and disadvantages below.

3.4.1 Advantages

0] It provides opportunity for face-to-face interaatio
(i)  The subjects can respond to questions the waylitteey
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(i) Indepth information which the respondents may nishwo write
down can be obtained.

(iv) Information recorded is reliable because it is rded by the
researcher himself.

(v) Itis very useful for collecting data from childrand illiterates or
those who cannot fill the questionnaire.

3.4.2 Disadvantages
0] It can be very expensive to conduct.
(i) It consumes a lot of time.

(i)  Subjective information derived from unstructuretemmiew may
prove difficult to analyse.

(iv)  The validity of verbal responses collected may bestjonable.
(v)  Conducting interviews demands a lot of skills.

(vi) Intra and inter-interviewer variabilities can affélce results. For
instance, the mood of the interviewer-fatigue, lemgr other
types of pressure on the interviewer (intra-intevwer) or two
different interviewers getting different results ansingle study
(inter-interviewer).

3.5 Major Considerations in Interview Method

There are three main factors, according to Blaack @hampion (1976),
which must be put into consideration in the exeoutof interviews.
Although, we have touched on them while progressmthis unit, we
want to emphasise on them in this section. Thbaseetfactors are
interviewer characteristics, Interviewee charastes and the nature of
the problem under investigation.

3.5.1 Interviewer Characteristics

As an interviewer, your characteristics can hawdfqund influence on
the success of the interview. For instance, if yame inquisitive,

articulate or you have the ability to identify neaveas worthy of
exploration, these are very important for a sudoéssterview. Also

important are the age, gender, and cultural afifia mode of dressing,
status and manner of speech.

These factors, including the interviewers’ williregs to be interviewed
may help to determine what roles you can play dutime interview.
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You can therefore see that consideration has togiben to the
interviewer characteristics and their possible @feon the quality and
guantity of information to be obtained.

3.5.2 Interviewee’s Characteristics

Most of the times, the characteristics exhibited thg interviewee
influences the success of the interview. For msaan interviewee is
expected to communicate verbally his response @infg in a way that
is easy to understand and sensibly too. But wizenhave very young
children and mentally retarded people who canndicudate their

feelings and thoughts properly, interview cannotdoiable. Some
other characteristics include level of formal edisrareceived by the
individual, willingness of the individual to paripate etc. If some
subjects refuse to be interviewed, you go aheaeviiew those who are
willing and then use persuasion or any means dlailavolving use of
gifts etc. to get them to be interviewed as theit Ipeing interviewed
will definitely affect the result of the study.

3.5.3 Nature of the Problem

You know that some topics or problems that bothethe private lives
of some individuals. Secret or confidential issw=snot be fully
investigated using the interviews. Of course, kpaw that most people
would not want to volunteer information freely dmse areas. When
they do, they may not be frank with their respons€ake for instance,
would you, yourself, agree openly to say how mamgs$ you have been
involved in examination malpractices; your sex,liée your role in the
destruction of school property. As a teacher, wowt have the
courage to tell your students that you failed s@ogrses in your school
days? Most teachers claim they were coming firgheir classes. You
see, what some people may consider as privatatiger confidential,
others may not see it that way. So you have tosdea means of
contending with both parties in your interview.

SELF-ASSESSMENT EXERCISE 2

Explain the three major considerations in an ineaw
3.6 Recording Interview Responses

A very important task you face when you conducirg@rview is that of
recording the responses. If you fail to record tbsponses or fail to
record them correctly, the entire exercise is iildéd. This is why you
have to adopt an effective and suitable recordiraggdure and to be
careful in doing these important tasks. You hagerbtold in section
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3.2.4 that there are three methods of recordingoreses. You can now
turn to section 3.2.4 of this unit and read it thayhly.

4.0 CONCLUSION

From this unit, you can see that interview involeeserbal interaction
between the interviewer and the interviewee. Bgteat deal of skill in
communication is necessary on the part of thevigeser. It is not only
a matter of conversing or talking to someone. Yauehto be skilled in
asking the right question in order to elicit thghti information from the
respondents. Remember to avoid the use of tedhargmns otherwise;
you will need to explain them to your respondents.

5.0 SUMMARY

In this unit, you have been able to see intervieavaaface-to-face
interaction in which oral questions are posed bynéerviewer to draw
out responses from the interviewee. You have séen phases of
interview as preparation phase, rapport phase,tiQneand answer
phase and recording phase. You also read the ademtand
disadvantages of interview, the major consideratiowhich are
interviewer characteristics and nature of the pobl In the next unit,
we shall look at some other techniques for datkectibn in research.

6.0 TUTOR-MARKED ASSIGNMENT

I Explain the three types of recording interview asges.
. What are the three major considerations in anvrees?
iii. What are the main types of interview?
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1.0 INTRODUCTION

In the preceding units, you have learnt the varideshniques of
collecting data. From your knowledge of Measurena Evaluation
(EDU 426), you know that your interest in measurpggformance is
based on making inferences about the skills thdetie it; your interest
in measuring recall is based on making inferentesitathe knowledge
acquisitions that underlie it. Therefore, your et in measuring
behaviour should be based on making inferences taiheu personal
attributes that underlie it and your interest inaswring attitudes should
also be based or be concerned with the feelingsutiderlie them.

In this unit, we shall continue our discussionstlo® techniques of data
collection by focusing on the measurement of atégiand behaviours.
We shall also touch on tests briefly because yue ladready studied it
in your Measurement and Evaluation.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the use of rating scale in measuring behavi
) discuss the types of attitude scales

. describe the use of interest inventories in dali@@mn
. explain sociometric technique of data collection

. list the types of tests.

3.0 MAIN CONTENT

3.1 Rating Scales

You have learnt about measuring what studentséestmow, how they
perform, their achievement, how they think, feeat. @h the various
courses you are doing. You can see that all ofetreasd more are
important goals of education. But now, we are tajkiabout the
students’/ learners’ class behaviour. Look at thggestions. Do you
think that classroom behaviours and personal atetare relevant and
important educational goals? Should you, as teachs® concerned
about them? You answers must surely be yes.

A part of education is developing the kind of paaoattributes that
enable an individual to behave in a constructivenmea, not in an
automatic robot-like way, but in a way that refeeatoncern and
consideration for others, self-discipline, moralitgrive, and other
gualities generally considered desirable.

Now, based on your experience, do you think teacheraluate

students/learners behaviours and personal atteBut®Vell if we are

interested in developing the desired behavioumunstudents/learners,
it makes sense to determine whether and to whahettiese behaviours
are being formed. Human behaviour cannot be obdgovecisely. This

is why researchers develop rating scales for ugksgriminating human

behaviour into categories or levels to give an appate indication of

where the observed behaviour falls. For instarceesearcher may
develop a scale of 3-points, 4-points, 5-points etc
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Example 1:

Academic ability (high average |Igwlit can be any number of points
depending on what you are looking for. E.g. honessiry honest

Now look at these examples from Tuckman (1975).

PUBLIC SCHOOLS MATURITY INDEX

NAME L

ADDRESS ...
DATEOF BIRTH ..., DATE ..,

Teacher’'s Reliability | Work | Self-
Signature Habit | Control | Initiative | Sensitivity | Punctuality

Pupils’
Estimate

Score: 4 = Exceptional 3 = Above average 2 = Agerd =
Below average

Example 2: Classroom Behaviour Rating Scale:

Name of Child ... e
Name Of TEACNEY ...t e e e e

1. To what extent can be the child’'s behaviour is dbed as
curious?

Note at all Curious 123456789 Extrentelyious

2. To what extent can the child’'s behaviour be descias
interesting?

Note at all Interesting 12345 688 Extremely Interesting
3. To what extent can the child’s behaviour be describs Hostile?
Note at all Hostile 1 23456 7 8 9 Exisdy Hostile

4. To what extent can the child’s behaviour be descridss Happy?
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Note atallHappy 12 34567 89 Extrgntéappy

Example 3: Students Self-Discipline Scale
Degree of Occurrence

Behaviour Behaviour
Students absent prese
Worked on a task without the teachers presence 12 3456 7 8 9
Moved to new task without the teachers interventioh2 3 4 56 7 8 9
Made adequate evaluation of the qualityofwork 12 345 6 7 8 9
Made adequate evaluation of the completeness K w@r3 4 5 6 7 8 9
Organized his work schedule as required 1256789
Did not treat others violently 12 3546 7 8 9
Did not attempt to interfere with others work 123456789
Maintained work areas 12345@8P

3.2 Attitude Scales

Let us start this section by saying that attitugla response pattern or a
tendency to think or act in a particular way undergiven set of
circumstances. It is closely related to feelingsl @motions which
constitute an important aspect of an individuabsspnality. We can use
an attitude scale to measure attitudes towardsntheduction of new
changes in school, society, system etc. For instawe can construct
attitude scales to measure the attitude of teaohetudents/learners
towards new educational programme, new punishmeodem new
school uniforms etc.

Before we go to some examples of the scale, letafime scale as “a
continuum marked off into numerical units that ¢cenapplied to some
objects or state in order to measure a particuigpegrly of it. Attitudes
and beliefs are typically measured by the use alesc You see, these
are intangible things, unlike weight, height, ldngtc. where you can
objectively use the spring balance, the scale @étde The scale used in
measuring values, attitudes etc. are subjectivelarid precision. The
results cannot be exact. They are used extensimelducation and
social sciences. The three major types are the ritiigpe, the
Thurnstone scale and the Guttmann scale. Letaksdbthem.

3.2.1 The Likert-type Rating Scale or Summated Scale

This scale was named after the person who deviseBensis Likert. It
involves a list of questions or statements aboatghenomenon to be
measured, with a set of graduated response optimsndividual is
expected to indicate his degree of agreement @giement with the
statements or questions. Likert scale is a fivafpgsale. But today there
are scales that have less than five points. Theskikert-like scales
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The responses to the statements are then summesttugo total score or
the average score is obtained. This will help étednine the people’s
position on the phenomenon which is measured. eikample, “I like
Geography”.

Strongly Agree Agr¢ Disag Strong Disagree
4 3 2 1

A positive statement attracts higher value whilgaiwe statement
attracts lower value, e.g. “I do not like Geography

Strongly Agreq Agree Disagre€q Strong Disagree
1 2 3 4

Sometimes, other terms may be used in the plaegree and disagree,
as the case demands. Such examples can be:

Very satisfied, Satisfied, Moderately Satisfiedsgatisfied
Very important, Important, Somehow important, Naportant
Outstanding, Very good, Good, Satisfactory, Poor.

3.2.2 The Thurston Scale or Equal Appearing Interval Scag

This differs from the Likert scale because it hdaid down principle.
To use the scale, you will first of all construcset of more than 100
items which will measure the attribute you wanhe3e items will then
be presented to a panel of about 25 judges. Thetges will be
required to rate each item on the set, accordirtigeaegree of intensity,
on a seven-point scale or more.

Using the averages of the ratings given to the stéay the judges, a
numerical value is computed for each item. Thegere selected in
such a way that they cover the entire scale withakoptervals between
any two consecutive items. You see why it is netyvpopular in
educational researches.

3.2.3 The Guttmann Scale or Cummulative Scale

Unlike the Likert and Thurnstone scales, the Gutimscale determines
the unidimensionality of the items making up a gigeale. You may be
wondering what unidimensionality means here. Ferghrpose of this
discourse, it refers to whether all the items measll aspect of the
particular variable in question; or just one aspettit. Let us use
computer literacy for example. If you are condugtia study on the
attitude towards computer literacy, you will notat there are different
dimensions of computer literacy. These may inclattéude towards
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excel, words, PowerPoint, internet, search engines)puter science,
software etc. A subject may have positive attitudeards internet
browsing but not MS words. Another may like PowenPdut not
excel. Therefore, any two individuals that havegame score using this
scale must have expressed similar pattern of isitéogvards the items in
guestion. In other words, they may have had intemesthe same
dimension of the variable. When the items on a escale one-
dimensional, we say they form a perfect scale. Withenitems of a
perfect scale vary in intensity, the scale is stod be perfectly
reproducible. But, when there are errors or incescies in the
responses or when we have errors in the scalectile is said not to be
reproducible. You must have to note that it isidifft to come across a
perfect reproducible scale. Guttmann produced @it which can be
used to estimate the extent of reproducibility ofcale. It is called
coefficient of reproducibility and it is given blye equation:

Coefficient of reproducibility = 1 — Numbef errors
Number of responses

If the coefficient of reproducibility resulting fno the use of this formula
is 0.90 and above, we say the scale is reproducibl®therwise, the
scale is not reproducible.

SELF-ASSESSMENT EXERCISE 1

Identify a research problem where an attitude socal@a rating scale
could be used for data collection. Construct geBtiinstrument for the
purpose of data collection.

3.3 Interest Inventories

Interests are the likes and dislikes of a persomen] an interest
inventory is an instrument used for measuring teesgn’s likes and
dislikes and aversions. A person’s interest in etividy, event, object,
programme, course etc. is measured with an intenesintory. This
consists of series of questions relating to an afe@terest. These
guestions are designed in such a way as to bringheuindividual's
interest area. The responses to the questionscaredsto determine
whether or not the individual is interested in #wea. A high score
shows interest while a low score indicates lackirgérest in that
particular area.

Let us take for instance that you want to knowdbeupational interests

or aspirations of your students. You may designnégrest inventory
such as this:
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0] Teaching People ..................... LI D L= Like

(i)  Defending people inthe court....L | D | = Indifferent
(i)  Treating sick people ............... L | D D = Dislike
(iv) Defending the country ............L I D

(v)  Repairing automobiles ............L | D

(vi) Maintaining law and order ......... LID

(vi) Drawing houses ......................L I D

The individual circles round the option he likdaterest inventories can
be constructed in several ways. You can also adagyt of the

standardized interest inventories such as StrongaMmal Interest
Blank (SVIB), Kuder Preference Records etc. Yom oedify them for

your local use. You will have to note that inteseare not abilities.
Interests change, especially for young people béfmiage of 18 years.
Therefore, any information on interest should bensas provisional or
valid only for the time it is collected. So any gictions made on the
basis of interest should be done with caution.

3.4 Sociometric Technique

This is a technigue used for measuring the sotmattsire of a group. It
Is used for the assessment of the social statesadf individual with
regards to other members in a group. It can be tesstlow the pattern
of social relationships in a group of people. Acliog to Onuche and
Akeju (1988), it is an instrument that is aimecdeaaluating the pattern
or finding out the extent to which a pupil is adsgpby his peers in a
given situation. This is why sociometric technigsecalled peer-at-
appraisal method. It can be used to determine trst popular members
of the group. You can decide to ask your studentgrite in a piece of
paper. Who they like best or who they would wanivtwk within their
group. The result will tell you how popular eachmfier of the group

3.5 Tests

In such courses as Measurement and Evaluation amdingous
assessment, test as a subject has been fully sextus you have not
done them, you will do those courses very soomhigisection, we shall
only touch briefly on tests as an important toal fiata collection in
research.

Tests are specialised instruments for the measutemef

mental/cognitive  abilities, physical/psychomotor ilisbs and

emotional/affective tracts. Tests are regarded has rhost objective
measure of sample behaviour in research. Thereliieszent types of
tests. These are divided into two broad categafesorm-referenced
and criterion-referenced tests.
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3.5.1 Norm-Referenced Tests

These refer to tests given to individuals in orecompare their scores
to those of other individuals or groups called amgroup. Most of the

tests here are standardized and are used at theasth national levels.
The Common Entrance Examination for selection oflsbts into post-

primary schools are typical examples.

You see that NECO conducts its own entrance examméor the Unity
Schools in the country, while all the states haweirtown entrance
examinations. The type of tests used is the noferegaced tests. You
can give other examples like UME, etc.

3.5.2 Criterion-Referenced Tests

These are tests designed to measure some spebélealviour on a
criterion that has comparison with any normativereferenced group.
You want to see how much of the specified subjeatten your students
have mastered. You want to see how much of thectibges your

students have achieved. In this case, you argdreenstruct your own
test or use a standardized test. If you make gour test, you have to
conduct a trial test of the instrument on subjsatslar but not those to
be used in the research to avoid test-wiseness. tridi-testing or pilot-

testing of the instrument will help yoOu to ensuhe validity and

reliability of the items before they are finallyagsin research.

The various types of tests that could be used #&da dollection in
research include: intelligence tests, aptitudesteathievement tests,
sociometric tests which measure interpersonaliogistip skills in a

group.
SELF-ASSESSMENT EXERCISE 2

I Differentiate between interest inventory and so&tin
techniques.
. Explain the two broad types of tests.

4.0 CONCLUSION

In this unit, you have gone through some other oushand instruments
for data collection in research. Whichever method ghoose to use,
you need to trial-test the measuring instrumenhgiaa few subjects
whose characteristics are similar to those in taepe. The multi-
faceted purpose of trial-testing is to ensure asfsatory level of
functionality, to estimate reliability, to obtainew insights, and to
eliminate ambiguities. You have to avoid instrutaéproblems which
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may be mistaken for genuine difficulties in theeash. This may lead
to unnecessary expensive repetitions or abandoainthe research
erroneously. Trial-testing of the instrument makes see the feasibility
or otherwise of the research study.

5.0 SUMMARY

In this unit, you were able to study five other heets of data collection.
Rating scales are developed to discriminate humalmaxiour into
categories or levels. Attitude scales are develdpeaeasure feelings,
emotions and personality of the individuals. Thekeki scale,
Thurnstone scale and Guttmann scale belong tocHiegory. Interest
inventories are used for measuring person’s likesdaslikes.

Sociometric technique is used for measuring meauglfiitive,
psychomotor, emotional etc. abilities/tracts. dulkd be classified into
norm-referenced and criterion-referenced tests.

6.0 TUTOR-MARKED ASSIGNMENT

I Construct a 10-item behaviour rating scale for ieasurement
of your students’ behaviour in your practical cksss

. Construct a 10-item attitude questionnaire forrtteasurement of
your students’ attitude towards your practical stess
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INSTRUMENT

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Measurement Error
3.2 Validity
3.2.1 Content Validity
3.2.2 Construct Validity
3.2.3 Criterion Related Validity
3.3 Reliability
3.3.1 Test — Retest Method
3.3.2 Alternate-Form Method or Equivalent Form
Method
3.3.3 Split-Halves Method
3.3.4 Internal Consistency Method
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this module, we have been talking about instmisiefor data
collection in research. An instrument is a meagudavice that could be
a questionnaire, observation protocol or test nmaaguntelligence or
achievement. You have to note that if a study iy veell designed but
uses faulty instruments, the findings would be cletety invalidated.

It is therefore very important that when you desigmery good study,
you will match it with appropriately and carefuligeveloped and
validated instruments. The instrument has to bedvahd reliable to
serve the purpose of the study.

In this unit, you will be studying the validity artte reliability of the
instruments which you construct for your data citen in research.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain measurement error

o define validity of an instrument

. discuss the types of validity

. explain the various ways of estimating reliability.

3.0 MAIN CONTENT

3.1 Measurement Error

Errors in measurement could arise from faulty unstents incorrect
interpretations of the values obtained or instgbiln the behaviour of
the respondents or testees. These errors coulgstensatic or random.

A systematic error can occur when the errors arg frequent and are
made in one direction away from the true score eTak instance, your
table clock in your office which is always addingé or always faster
than the true time or an achievement test whictp&eeporting very
high scores for every testees.

Random errors can occur when measurement valuaateldvom the
true score and as frequently in one direction adhem. If you take the
clock as an example, you will see that sometimescibck will gain
time and lose time on the other times. Random @awarbe attributed to
chance factors. It should as much as possible teaded and adjusted
for or its sources eliminated.

In the case of the clock in your office, how do ythink you can
eliminate the error? Your answering has been tarong the working
condition or to replace it. An instrument shouldnagch as possible be
designed to measure the true score. The degre@ith \an instrument
measures the true score is an indication of twy waportant factors.
These are reliability and validity. We are goingldok at these in the
next two sections. Meanwhile, note that the degfeeandom error is
inversely related to the degree of reliability wvehthe degree of non-
random error is inversely related to the same tb&iar when you use a
large sample in your study, random errors tend verage out over
repeated measurements.

Therefore, to improve reliability of an instrumetite best strategy is to
use multiple measures, multiple measurements andltiplau
investigators. This is what the triangulation theof Denzin (1978)
specified.
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3.2 Validity

You have been reading about validity and reliapilitvhat is validity?
It refers to the extent to which an instrument meas exactly what it
purports to measure and nothing else. As a researgbu are faced
with several educational variables for measurem@&hese include:
intelligence, attitude, achievement, aptitude, tivég among others.

Validity is always specific to some particular usAn instrument may
be valid for one purpose, but not for another. dbould therefore ask
yourself whether the instrument is valid for thegmse to which you
intend to put it. For instance, an instrument thad a high validity in
reasoning ability may have very low validity for aseiring arithmetic
ability. An instrument may be valid for one cultuoe geographical
setting, but not valid for another.

Validity can be classified into three major type$hese are content,
construct and criterion-related validities.

3.2.1 Content Validity

This refers to the degree with which the items ofiastrument are
representative of the content and behaviours gpddily the theoretical
concept being measured. It is estimated usingdneple of items and
comparing them with the content and behaviours whieey should
represent. A high degree of content validity ikiaced if the sample of
items covers all aspects of the content and bebeszio

A way of estimating the content validity of a téstby constructing a
test-blue point otherwise called table of spectima This

systematically specifies the content, objectivesd aavaluation
techniques in the process of generating validitasstuments.

Face-to-face validity — This is a type of conteatidity. Most people,
some of the times, erroneously equate it with aantalidity. But it
refers to the subjective judgement of assessorgtatdrat an instrument
appears to be measuring, that is, on the face valhere is no
systematic procedure adopted for this purpose.

3.2.2 Construct Validity

This refers to the extent to which a particulartrmsent reflects
hypothetical constructs presumed to underlie théopmance and also
the extent to which the instrument reflects theotles underlying the
constructs. Some psychological concepts such atelligence,
creativity, anxiety, attitude, reasoning etc. whoamnot be seen with the
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eyes but their existence can only be inferred fromanifested

characteristics or behaviour are called construdéss. you to design a
test, you have to ask: To what extent do certaplagyatory concepts or
gualities account for students’ performance orstPte

The process of construct validity is easy to deteenonly when the

construct is specified. Therefore, the construabuith be precisely
defined before you undertake to develop the instnimLet us take
students’ interest in your subject, for instance.the definition of

interest, you specify such behaviour as promptndtdace, alertness,
carrying out assignments, smiles on their facesmthey understand,
curiosity to learn, asking relevant questions 8tcwhen you administer
a testing the subject and notice that students ®itiobit the above-
mentioned behaviours perform better, you can satttie test has good
construct validity.

3.2.3 Criterion Related Validity

This refers to the extent to which an instrumeerids the same results
as a more widely accepted measure. If you waretidy the degree of
criterion-related validity of your test, you canmgoare the result of your
test and that from a known test like the Standferinet Intelligence
Test, using correlation coefficients. If your testrrelates highly with
the known test, you say it possesses a high degjredterion-related
validity. This is possible if the two tests are anrelated area. For
instance, Eyesenk Personality Inventory can be asedl criterion for a
new personality measures. Criterion-related validét of two types.
They are concurrent and predictive validities.

(@) Concurrent Validity :

This is applicable when a new instrument is adrtenesl at the same
point in time as well as a known instrument. I ¢ee very useful if the
equivalent form of an instrument is required conent validity is
attained when the correlation between the resiilissonewly developed
instrument and those of suitable equipment is cefitly high.

(b)  Predictive Validity :

This is concerned with the prediction of futurefpemnance. It is the
degree to which predictions made by an instrumentanfirmed by the
later behaviour of respondents. For instance, ganu use the results
from an intelligence test or aptitude tests to tesuccess at school.
You can also use the results from JAMB or UME tedict the

performance of students in undergraduate coursegcAnd instrument
can be administered after the behaviour which ting instrument
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attempts to predict has occurred. The results geldy the two
instruments are correlated. A sufficiently highretation index shows
predictive validity.

SELF-ASSESSMENT EXERCISE 1

I What is validity?
. Describe the two types of criterion-related validit
iii. What are the two types of measurement errors?

3.3 Reliability

This is a common word in everyday usage. But imcatlonal research,
it refers to the extent of consistency with whichiastrument measures
what it is measuring. An instrument is regardedediable if it yields the
same results time after time, or if similar resutsne out consistently
under the same or slightly different test condgioh is very important
that the test you are going to use for your researoject is reliable,
especially if your research study is going to imeopretest and posttest,
experimental and control groups. If your instruinkas low level of
reliability, it may not be able to discriminate Wween pretest scores and
posttest scores. It may not discriminate effecjivdletween the
performance of the experimental and control gro@orrelation
coefficient is an important statistical procedu tletermining the
degree of reliability. You will be learning more dfin the module
containing statistics. The methods of estimatiribdity include: test-
retest, alternative form, split-halves and interc@isistency methods.

3.3.1 Test — Retest Method

This involves the repeated administrations of tierument to the same
people on two occasions. It is usually recommentltet the time

interval be between two weeks and one month. Tloeescresulting

from the two administrations of the test are catesdd to determine the
coefficient of stability. You will have to note thd the time interval is

too short, the memory of the responses to the tast will affect the

second. A long time interval may create opportumdly candidates to
learn more or to forget what they had known.

3.3.2 Alternate-Form Method or Equivalent Form Method

In this method, two parallel forms of an instruman¢ administered to
the same respondents at a single sitting or wighat time interval
between the two. The scores from the two tests careelated to
determine the coefficient of equivalence.
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You have to note that parallel forms of an instrotnare expected to
have the same specification of content and objestand measures the
same behaviours.

3.3.3 Split-Halves Method

This is a measure of internal consistency. It meguthe administration
of a single test instrument to the students onea tthe items of the
instrument are split into two parts.

In other words, the total set of items is dividatbihalves. The scores
on the halves are correlated to obtain the estiofateliability. You can
split the items using odd and even numbers, orawhyg dividing the
items into two groups etc. You can see that thelrgsu get from it for
a half test. Therefore, it is corrected using theg&man-Brown formula:

r = 2r% or I = _nK
1+r" 1+(n—1)¢
where r = reliability of the whole test
r or = reliability of the half test.

3.3.4 Internal Consistency Method

The estimate here is obtained through an analyslsedndividual items
following a single administration of the measuringtrument.

(@) The Rational Equivalence Method

This uses the formation of equivalent halves bysaering all possible
splits and computing the reliability coefficient mmploying either

Kuder Richardson formula (for dichotomous itemsoonbach’s alpha
(for Likert scales). Kuder and Richardson (193 Ajadeped coefficients

for estimating the reliability of instruments consed of dichotomously-
scored items. You may note that dichotomous itaresscored one or
zero for presence or absence and for positive gathe responses to
characteristics under investigation.

The most widely used formulae are numbers 20 anottzdrwise called
KR20 and KR21. KR21 is simpler and can be usedirfstruments
developed by individual researchers, while KR20 ckhiis more
technical is used for determining the degree adlbdity of standardized
tests.
KR20 is given by; KR20 = (N (1 =Y Pq)

N-1 t
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where N = the number of dichotomous items
Pi = the proportion of positive responses to thetem
G = 1-R
> = summation
Qt = the variance of the total composite
KR21 is given by; KR21 = (N (Q —=YP9
N-1 &t
where N = the total number of items
P = the proportion of positive responses to thehea
item
q = the proportion of negative responses to e&@eh i
> = summation
Qt = variance of the total composite

Cronbach’s alpha is a unique estimate of the erplecdrrelation of one
instrument with an alternative form that can bedufe# polychotomous
items while Cronbach alpha is a generalizatiort.of i

Cronbach’s alpha is given by= (N) (1_—%Qf(P_q_))
t

N-1
where N = the number of items
Y QAY) = the sum of item variances
Qf = the variance of the total composite

(b)  Standard Error of Measurement

This is an estimate of test reliability obtainednfr the reliability
coefficient and the standard deviation of test esor It is inversely
related to the reliability coefficient.

(c) Factor Analysis.

This is used to obtain estimates of reliability @fhapproximate the true
reliability better than all other coefficients. Is represented by
coefficient theta (&) which is derived from pringipcomponents factor
analysis. It can be used to estimate reliability.

Another coefficient called omeg&]) also derived from factor analysis
can also be used to estimate reliability.

Do not be scared by these estimates of reliabilitpu may not need to
use them at this stage. They are mentioned fortgdinow that there

are more methods.
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SELF-ASSESSMENT EXERCISE 2

I What is reliability of an instrument?
. What are the methods of estimating reliability?

4.0 CONCLUSION

In this unit, you learnt the methods of validity yadur instruments and
also the ways to estimate the reliability. Frons,tjou have seen that it
is very important to make your instruments validl arliable. This is
because any instrument which is properly constdltdiehave adequate
validity and reliability, and also properly admit@szd will yield quality
data that will make your research report to stagdad chance of being
well presented.

5.0 SUMMARY

In this unit, you learnt that measurement errorldtdae systematic or
random. Validity is the extent to which an instemh measures what it
purports to measure and nothing else. There aee thrajor types of
validity. These are content including face validigpnstructs validity
and criterion-related validity which includes cormemt and predictive
validities.

Reliability is the extent of consistency with whi@dm instrument
measures what it is measuring. The methods of astig reliability
include test-retest, alternative form, split-haleesl internal consistency
methods.

6.0 TUTOR-MARKED ASSIGNMENT

I What are the two types of measurement error?
. What is validity?

iii. Describe any two types of validity.

Iv. What are the methods of estimating reliability?

154



EDU 323 MODULE 3

7.0 REFERENCES/FURTHER READING

Anaekwe, M.C. (2002).Basic Research Methods and Satistics in
Education and Social Sciences. Enugu: Podiks Printing and
Publishing Company.

Denga, I.D. & Ali, A. (1983)An Introduction to Research Methods and
Satistics in Education and Social Sciences. Jos: Savannah
Publishers Limited.

Nkpa, N. (1997)Educational Research for Modern Scholars. Enugu:
Fourth Dimension Publishers.

Olatian, S.O. & Nwoke, G.I. (1988Practical Research Methods in
Education. Onitsha: Summer Educational Publishers.

155



EDU 323 BASIC RESEARCH METHOD IN EDUCATION
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1.0 INTRODUCTION

In the previous modules/units, you worked throudte tdifferent
methods of collecting data in research. The goess: what do you do
with this seemingly unmanageable bulk of data?

This question will take us to ‘Data Analysis’, whieve shall describe
“as the process of organizing and summarizing oatader to provide
answers to the research questions or test hypatisésted in the study”.
This process, most of the times, involves the distatistical procedures
to summarise and describe the characteristics aohpkes and
populations of the study.
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In this unit, we shall first look at the meaningstétistics, the types of
statistics and organisation of data.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

3.0

3.1

define the concept statistics

explain the types of statistics

organize a set of scores under (a) sequencingfréouency
distribution table, (c) bar chart

MAIN CONTENT

Meaning of Statistics

Statistics, as a word, has different shades of mganThese meanings
can be in the plural form or singular form.

(i)

(ii)

(iii)

(iv)

It is regarded as a state arithmetic In this case, it involves
observing, recording and computing the amount sbueces,
financial, human and material, available to a gowent for the
purpose of governance or war. Every governmentsiaedurate
statistics to make governance easier.

Statistics can be regarded as pieces of informatiorbtatistics
imply data or pieces of information e.g. the ageBalyo, the
height of lke, the weight of Audu, the number afd&nts in Mr.
Bassey’'s class, the number of classes in JSS. deréle
Government College, Okigwe. Others are: numbercaidents
on road A for a year, number of candidates emplohgd
company B in 1999, the number of workers retrenchethg the
reform programme.

Statistics as summaries of information In this case, it can be
used as summaries of information about a small mrof

individuals selected from large group for the puwgoof

investigating the large group. This is called samgtatistics.

This can be in the form of sample size, mean, nmediariance,

standard deviation, mode, etc. Each of these iardegl as a
statistic.

Statistics as Mathematical function or modelsin this case, it is
used for comparison of two or more samples. Inrotards, it

can be used for pair wise differences, ratios tés?; 2-score, t-
score, t-test, f-test etc are examples.
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(v)  Statistics as academic disciplinen this case, it is regarded as a
subject or field of study, in which case, it is aspect of applied
mathematics.

According to Spiegel (1972), statistics is concdrneith scientific
methods for collecting, organizing, summarizing,eganting and
analysing data as well as drawing valid conclusi@m& making
reasonable decisions on the basis of such analysis.

You can get so many definitions of statistics freemmany textbooks.
Since this course is not purely on statistics, haldook at statistics as
the science of decision making in the face of uageties. Look at
Hays (1973). He says that statistics serves incapacities by:

(1) giving methods for organizing, summarizing and camioating
data, and
(2) providing methods for making inference beyond thsesvations.

In summary, statistics involves observation, cditec of data,
organisation of data, presentation of data, amalykdata, interpretation
of data and decision making. You may wish to nbtg statistics, when
used as a subject, is not the plural of statitistatistic is a measure
which we obtain by observing the characteristicshaf sample. You
have learnt that we study a sample in order to nrafkeeences about the
population.

Therefore, the characteristic of the populationchhive estimate from a
sample characteristic or statistic is called a p&tar. The mean of a
sample is 50. The mode of the distribution is 45méans that 50 is a
statistic, 45 is also a statistic. You can giveeottxamples.

3.2 Types of Statistics

You may have heard about different types of stasistsuch as
correlational, probability, parametric, non-parameetetc. statistics. All
these have been grouped into two major types. €lhes descriptive
and inferential statistics. In this section, youll wead a brief
presentation of these major types.

3.2.1 Descriptive Statistics

This can be described as a type of statistical iegmn which is
concerned with the organisation and presentationdafa in a
convenient, usable and communicable form. Spi@@32) described it
“as the set of methods serving the functions o&piging, summarizing
and communicating data.
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You can use descriptive statistical methods whan ai@ interested in
merely describing the characteristics of the groughe sample of study.
It means that the descriptive analysis which youkemavill not
generalize beyond the particular group or samptenied. In the same
way, conclusions drawn from the study are limitedl apply only to
that group of study.

3.2.2 Inferential Statistics

These are statistical methods used for arrivingoatlusions extending
beyond immediate data. They are the phases o$tstatwhich can be
used to deal with conditions under which conclusiare drawn about a
larger group based on data collected from somelsngoup or groups
chosen from and related to the larger group.

Inferential statistics can be described as a sitatisprocedure which
makes use of sample statistics to make inferenoestahe population
parameters. It involves the process of sampliag) i representative of
the population. It makes use of the aspect ofrémfigal statistics called
parametric statistics which are powerful tests thtke use of the
normal probability model, or making comparison ilwitog the setting

up of confidence limit, setting up of the degredreedom etc. We shall
discuss this later.

3.3 Benefits of the Study of Statistics

When you study statistics, you stand to derive sgeeral benefits.
These benefits focus on the useful knowledge, sskdbpabilities or
dispositions which you will acquire from the studf; or training in

statistics. They vary, according to the extent &kl of study, or
training in the subject. Some of these benefitduohe that the study of
statistics will enable you to:

1. Acquire knowledge and skills in observation, cdilec,
organisation, communication, analysis of data, drgw
inferences from the analysis of data and makingdalecisions;

2. Make meaningful contributions to local, nationalimternational
debates on topical issues;

3. Read, understand and interpret communicated datiowf
inferences drawn therefrom and appreciate decisiorale
consequent upon the inferences drawn;

4, Successfully execute empirical research. No resdsenor
worthwhile empirical research can be carried outreported
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without statistics for answering research questiotesting
hypotheses or taking decisions and making predlistio

5. Read, interpret and make use of research repodagioles;
6. Follow and critique contributions to debates préseémwith facts
and figures;

7. Acquire the skills and techniques for estimatingedicting and
projecting into the future based on the previous present data;

8. Draw sound conclusions based on some pieces ofnatmn
that are probable or not quite certain.

SELF-ASSESSMENT EXERCISE 1

I What is statistics?
. What are the two types of statistics?

3.4 Organisation of Data

Data collected in education can be from varioug@siand can be in
various forms, such as: opinions, scores/markguercies, verbal etc.

The data can be organized or arranged to make itiiegmingful. In this
section, we shall look at sequencing, tables, ®aqy distribution
tables, bar charts, etc.

3.4.1 Sequencing

This involves arranging the data in order of magiet — ascending or
descending order. See example below:

Example 1:

Given that the test scores of 10 students in Stiare:
8,9,25,7,6,4,9,8, 3.

This could be arranged in ascending order thus:

2,3,4,5,6,7,8, 8,9, 9 orin descending otdes: 9, 9, 8, 8, 7, 6, 5, 4,
3, 2.
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If the data consists of names, they can be arramgaijphabetical order.
If they consists of objects, events, animals, #tey can be arranged
according to kinds, species, groups etc.

3.4.2 Tables

A table can be regarded as a two-dimensional reptaSve of
statistical information or data. Tables can be $&mmr complex as
shown in the examples on the enrolment of pupilsentral school
Umuihi from 2000 to 2007, and Distribution of Mathatics teachers in
Okigwe Zone in the year 2006.

Example 1.

Table 16.1: Pupils’ Enrolment in Central School, Umuihi, 2000—

2007.

S/IN Year Boys Girls Total
1. 2000 200 170 370
2. 2001 210 165 375
3. 2002 230 170 400
4. 2003 220 175 395
5. 2004 240 180 420
6. 2005 225 170 395
7. 2006 242 182 424
8. 2007 250 200 450
Example 2.

Table 16.2: Distribution of Mathematics Teachers in Okigwe
Education Zone

S/N Local Government No. of Teachers
1. Ehime Mbano 525
2. lhitte / Uboma 425
3. Isiala Mbano 600
4, Obowo — Etiti 400
5. Onuimo 325
6. | Okigwe 425
Total 2,700

3.4.3 Frequency Distribution Table
A frequency distribution table shows the numbettiofes each score,

value or item occurs in a distribution. It consist two columns — one
for the scores/items and the other for the frequenc
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Example 3:

The scores of some students in a Mathematics tesgiaen below.
Present the scores in a frequency table.

10, 15, 18, 12, 14, 15, 20, 15, 16, 11, 12, 14,209,17, 18, 15, 13, 11,
12, 19, 13, 10, 14, 17, 19, 16, 15, 15, 15.

Table 16.3: Frequency Distribution Table

S/N Score Tally Frequency
1. 10 \\ 2
2. 11 \\ 2
3. 12 \\\ 3
4, 13 \\ 2
5. 14 \\ 3
6. 15 W\ 7
7. 16 \\ 2
8. 17 \\ 2
9. 18 \\ 2
10. 19 \\\ 3
11. 20 \\ 2

30

Note that when you tally, each number tallied isthyecancelled to
avoid confusion.

3.4.4 Grouped Frequency Distribution

Some of the times, the number of scores may barge khat it becomes
necessary to group several scores together. Apgodlscore values
form a class interval.

Example 4:

Present the scores below in a grouped frequendsy. tab

55, 62 60, 50, 52, 58, 55, 60, 51, 55, 68, 55,397,58, 42, 47, 42, 48,
55, 48, 46, 55, 51, 58, 65, 52, 35, 54, 55, 52,486,65, 53, 34, 48, 50,
39, 59, 53, 52, 33, 48, 65, 60, 36, 68, 45, 6268933, 40, 61, 38.

In order to determine the interval or class size:

0] Find the range. This is given by the highest saareus the
lowest score. From the scores, we have 60 — 38 = 2

(i)  Determine the number of groups. It has to be betwi® and 20.
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(i)  Divide the range by the number e.g. 27 + 12 = Pi@amate).

(iv) Draw a table and tally the scores according to ggou

Table 16.4: Grouped Frequency Distribution Table
S/N Class Tally Frequency
Interval
1. 66 —68 |\ 2
2. 63 —-65 |\ 3
3. 60 — 62 |4\ 7
4. 57 —59 |\ 5
5. 54 —56 | W 9 55, 62 60, 50, 52, 58,
6. 51 —-53 |\ 8 55, 60, 51, 55, 68, 55,
7. 48 — 50 |4\ 6 47, 39, 58, 42, 47, 42,
8. 45 - 47 | W 5 48, 55, 48, 46, 55, 51,
9. 42 —44 |\ 2 58, 65, 52, 35, 54, 55,
10. 39-41 |\ 3 52, 56, 46, 65, 53, 34,
11. 36-38 |\ 2 48, 50, 39, 59, 53, 52,
12. 33-35 |\ 4 33, 48, 65, 60, 36, 68,
45, 62, 59, 60, 33, 40,
61, 38.
56

SELF-ASSESSMENT EXERCISE 2

Present the scores below in a grouped frequendy.tab

16, 19, 24, 13, 17, 29, 20, 18, 21, 23, 19, 22,223,19, 18, 22, 26, 28,
15, 27, 20, 25, 14, 28, 29, 14, 13, 22, 21, 23,219,24, 17, 25, 26, 16,
27, 15, 21, 20, 23, 18, 21, 20, 24, 26, 21, 22.

3.5 Graphical Representations

In the last section you learnt and practiced howrganize data using
frequency distribution tables. Sometimes data agarozed in form of
graphs. This is known as graphical representatibhere are different
types—nbar chart, histogram, frequency polygon,ghiart and ogive. In
this section we shall discuss these graphs orshart

3.5.1 Bar Graph (Chart)

The bar chart consists of rectangular representataf clusters of a
given set of data. The bars have equal width, betheights vary in
proportion to the frequencies of the clusters beiegresented. Bar
charts are also drawn from frequency distributiablés for grouped
data. To draw a bar chart the class interval igtgdioon the X-axis
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against the frequency on the Y-axis. Let us useeXanple in table 16.4
to illustrate this.
Example 5:

The distribution of qualified teachers, accordimgsbme subjects in a
college is given below. Use it to draw a bar grapBnglish — 15,
Mathematics — 20, Chemistry — 8, Physics — 7, Bjple 12, Geography
— 5, Technical Drawing — 3, Economics — 14, Ighh —

Choose a suitable scale on the vertical axis tcesgmt the frequencies.
For instance, let 5mm represent 2 units. On theztotal axis, let
15mm represent one unit.

24
22
20

18

16

14

A 12

10

0 Eng. Maths. Chem. Phy. Bio. Geo. cons. Igbo
» Subjectse

Note:

0] The frequencies are scaled on the verticad,axi
(i)  Bars do not touch each other or the 00 point

164



EDU 323 MODULE 4

SELF-ASSESSMENT EXERCISE 3

Some of the items in a school workshop are givdovhe Use it to
construct a bar chart.

Hammer — 30
Plier — 25

Files — 25
Punches — 20
Spanners — 15
Dies — 10

Tapes -5

Screw drivers — 45
Saws — 25

0. Vices-20

BoOoo~NoohrwNE

4.0 CONCLUSION

In today’'s world, decisions are taken based onvidies which are
becoming more and more empirical, quantitative pretise decisions
and inferences are drawn from real life experienedgch are codified
or quantified. Decisions are based on statistiesh @nd perceptions are
expressed in codes or figures.

It has become very necessary therefore that peopd walks of life
should get used to statistics. This can be doneanying degrees.
People go to collect data everyday from differemtppses and needs.
These data must be organized and presented irothedf records for
these who need them. Since not much meaning candae out of a
totally disorganized situation. It becomes impemtithat the data
collected must be organized in appropriate fornhis Tinit has exposed
all these to you.

5.0 SUMMARY

In this unit, you have learnt that the word staisshas different shades
of meaning. It is regarded as a state arithmetipjeae or pieces of
information, summaries of information, mathematicabdel and an
academic discipline. As an academic discipline subject of study, it
involves observation, collection of data, organwat of data,
presentation and representation of data, analysiate, interpretation of
data and decision making. We also discussed trestgp statistics. In
this case, you were told that there are two majped, viz: descriptive
and inferential statistics. The benefits of thedgtof statistics were also
discussed. You also learnt that data collectewh fvarious sources need
to be organized or arranged to make them meaningful
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In this unit, we looked at sequencing, which inedvarranging the
scores in order either of ascending or descendivg.also looked at
tables as two-dimensional representations of statislata. They can be
simple or complex. You also learnt about anotheetgf table which
shows the number of times or score values or it@osur in a
distribution. This is called frequency distributitable. This table can be
for both ungrouped and grouped frequency distrimnsti

Finally, you learnt how to draw the bar chart whishmade up of
rectangular representations of clusters of a gsetrof data. In the next
unit, you will learn about other methods of presenand representing
statistical data.

6.0 TUTOR-MARKED ASSIGNMENT
I What is statistics? What are the two types ofsdies?

il Given that the achievement test scores of someesstsdin
Measurement and Evaluation are given below:

80, 61, 57, 52, 48, 46, 35, 59, 78, 66, 59, 51,537,70, 63, 57, 50, 47,
99, 28, 25, 73, 64, 58, 47, 40, 25, 65, 55, 72,448,228, 69, 55, 50, 45,
40, 24, 60, 63, 35, 71, 40, 45, 33, 31, 38, 36.

Using a class interval of 5, construct a frequedisgribution table for
the data.

1. Use the following data to construct a bar chagarhe roads and
the number of vehicles plying on them per hour.

1. Jos - Bauchi =150
2. Lagos - Ibadan =500
3. Aba - Owerri =450
4. Abuja — Lokoja =350
5. Enugu - Port Harcourt = 400
6. Benin - Auchi =200
7. Calabar - Aba =300
8. Kaduna - Kafanchan =250
9. Owerri - Onitsha =550
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AND MEASURES OF CENTRAL TENDENCY
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1.0 INTRODUCTION

In the last unit, you were exposed to the concdpstatistics and
organisation of data. You also read through the dvert which is a
graphical way of representing data. In this uyot) will continue to be
exposed to other ways of representing data. Thaedede pie chart,
histogram, frequency polygon and ogive. We willoaleok at the
measures of central tendency. As this is not a ¢etepcourse on
statistics, we may not be so detailed in the prasiens.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

construct a pie chart using given data

construct and describe histogram

draw a composite table and construct a frequenkygpo
draw a composite table and construct an ogive
calculate the mean, median and mode of a given data
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3.0 MAIN CONTENT

3.1 Pie Chart

This is used to represent both discrete and comtimwata. It involves

using a circle to represent a set or groups ofstemscores. Each group
or item is represented by a sector of the circlee @ngle subtended at
the centre by the sector is proportional to thguency of the items or

scores represented. It implies that the total feegies of the set are
represented by 380

Example 17.1:

Construct a pie chart to represent the data below:

The distribution by local government area of Baschnology teachers
in Okigwe Zone is as follows:

EHIM = 60, IHITTE/UBOM = 50, ISIALA = 65, ONUIMO =40,
OBOWO = 35, OKIGWE = 30.

To construct the pie chart:

I Find the angle that is subtended at the centreably group:

(@ EHIME =  60x360 = 77.14
280 1

(b) IHITTE/JUBOMA = 50x360 = 64.29
280 1

(c) ISIALA = 65x360 = 83.57
280 1

(d ONUIMO =  40x360 = 51.43
280 1

() OBOWO = 35360 = 45.00
280 1

() OKIGWE =  30x360 = 38.57
280 1

. With the aid of a pair of compasses, any convemniadius, draw
a circle.

1 Using your protractor, mark out the angles corraespay to each
group or category of items, to the nearest degree.

\2 Label the sectors of the circle corresponding &oittams.
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Distribution by LGA of Basic Technology Teachers in
Okigwe Zone

m EHIME

B [HITTE/UBOMA
mISIALA

m ONUIMO

m OBOWO

= OKIGWE

3.2 Histogram

In the last unit, you studied the bar chart, whlused mainly for the
representation of discrete data. In the conswogctyou noticed that the
rectangles do not touch each other. The histogeaosed to represent
data on a frequency distribution table like the dfzart. It is made up of
rectangular bars of equal joined to one anothed ins used for
continuous data. At the vertical axis, we haveftBguencies and at the
horizontal, we have the corresponding class intervehe difference
between the two is that, for bar chart the classrials are used while
for histogram the exact class boundaries are uHeele are two exact
class boundaries—upper and lower exact class boesda hese are
obtained by subtracting 0.5 from the upper boundery adding 0.5 to
the lower boundary. Alternatively, for the exaciver limit of the first
group (20 — 24), we have
19 + 2019.5
2
And for the exact upper limit = 24 + 224.5
2
Example 16.2:

Using the data below, construct a histogram:

Class 20— | 25— | 30— | 35— | 40— | 45— | 50— | 55— | 60— | 65— | 70— | 75—
Interval 24 29 (34 |39 |44 |49 |54 |59 |64 |69 |74 |79

Frequency 3 5 8 10 13 15 1P § 6 5 3 2
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To construct a histogram:

1. Compose a composite table having the class intetival exact
class limits, and the frequencies.

2. Choose suitable scales and draw the vertical anddmal axes.

3. Mark of the frequencies on the vertical axis angl ékxact limits
or real limits on the horizontal axis.

4. Draw the rectangular bars on each boundary with hbight
corresponding to the frequencies.

5. Draw arrows to show what is on the vertical andzuortal axes.
S/N Class Real Exact Limit | Frequency
Interval
1. 75-79 745 —-79.5 2
2. 70-74 69.5-74.5 3
3. 65 — 69 64.5 — 69.5 5
4, 60 — 64 59.5-64.5 6
5. 55 -59 54.5-59.5 8
6. 50 -54 49,5 -54.5 12
7. 45 — 49 445 —-49.5 15
8. 40 - 44 39.5-445 13
9. 35-39 34.5-39.5 10
10. 30-34 29.5-345 8
11. 25-29 245 -29.5 5
12. 20-24 19.5-245 3
90
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16

15
14
13
12
11

M
[N
S

N W b OO0 N 0 ©

1

19.524.529.534.5 39.544.549.554.559.568.574.5/9.5
» Exact class boundaries Histogram

SELF-ASSESSMENT EXERCISE 1

An Education student of NOUN spent a total=#\00.00 as follows:

Registration = =N5,000.00
Course materials = —=M10,000.00
Examinations = =Np,000.00
Transportation = =N3,000.00
Stationeries = =N?,000.00
Diskettes and CDs = =M1,000.00
Note books = =N\,500.00
Typing of assignments = =1M1,500.00

Represent these expenses in a pie chart.
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3.3

Frequency Polygon

This is a line graph plotted using the frequencigainst the mid-points

of the

class intervals.

Example 16.2:

Use the data below to construct frequency polygon.

Class 33-130-32| 27-| 24— | 21-| 18- | 15—-| 12—-| 9-
Interval 35 29 26 23 20 17 14 11
Frequency| 3 5 8 10 13 15 12 8 6

To construct the polygon:

Draw up a composite table having the class intertred mid-
points and the frequencies.

Choose suitable scales for the vertical and hota@xes.

Plot the graph using the frequencies against tliepoints of the
class interval.

To complete the polygon, add an interval at thedod below.
Let the two intervals have zero frequencies.

S/N Class Real Exact Limit | Frequenc
Interval y
1. 33-35 34 9
2. 30-32 31 2
3. 27 - 29 28 4
4. 24 — 26 25 8
5. 21 - 23 22 10
6. 18 - 20 19 7
7. 15-17 16 5
8. 12-14 13 3
9. 9-11 10 2
6-8 7 0
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o~ ©

S 01

[\
[ )

7 10 13 16 19 22 2B 231 34 37
» Mid-points Frequency Polygon

3.4 Ogive

This is a graph which involves the use of a smantfve to join the
Cartesian coordinate plots of cumulative frequena@gainst the real
class boundaries. In other words, instead of thguiencies, it makes
use of the cumulative frequencies. The graph gshepe like shallow
‘S

Example 17.4:

Using the score groups below, draw an ogive or dative frequency
curve:

Class 5-9|10-| 15- |20—-| 25—-|30—-|35—-|40—| 45—| 50—
Interval 14 19 24 29 34 | 39 | 44 | 49 | 54

Frequency| 1 3 6 10 12 8 6 5 8 6

To draw the ogive:

I Compose a composite table having the class bows]dhie exact
class limits, frequencies and cumulative frequesicie

. Choose a suitable scale to accommodate the highestlative

frequency on the vertical axis and the class bouesian the
horizontal axis.
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Plot the points on the cumulative frequencies aslaitine
corresponding class boundaries.

Join with a smooth curve.

S/N Class Real Exact | Frequency | Cumulative
Interval Limit frequency
1. 50-54 | 49.5-545 2 56
2. 45—-49 | 445-495 3 54
3. 40—-44 | 39.5-445 5 51
4. 35-39 | 345-395 6 46
5. 30—-34 | 29.5-345 8 40
6. 25-29 | 245-295 12 32
7. 20-24 | 195-245 10 20
8. 15-19 | 145-19.5 6 10
9. 10-14 95-145 3 4
10. 5-9 45-95 1 1
56
6

55

50
AF 45

40

35

30

25

20

15

45954595245 295 3435 445 495 545

> Class boundaries

Ogive
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SELF-ASSESSMENT EXERCISE 2
Using the data below:

0] Construct a frequency polygon, and
(i)  Construct an ogive.

Class 10 |13 —-(16 |19 |22 |25 |28 |31 |34 |37 |40 |43
Interval - 15 - - -
12 18 (21 |24 |27 |30 |33 |36 |39 |42 |45

Frequencies 2 4 6 |10 7 | 12| 8 5 0 4 3 1

3.5 Measures of Central Tendency

In the last sections, you studied the graphicalhogktof representing
data. The measures of central tendency provide esoent way of
summarizing data. This method involves findingragk# measure which
is typical of a set of scores. This measure of ¢atan be used to
‘capture’ or represent a whole set of scores inhsacway that it
becomes the representative score of the wholaldistin of scores. As
a teacher, you will need to be using it very oftandescribing the
performance of your students in tests and exanoingti

In statistics, the three most common of all the sneas available for use
are mean, median and mode. Let us discuss thémtiorder.

3.5.1 The Mean

This is otherwise called the arithmetic average.isIthe sum of the
scores in a distribution divided by the total numloé scores. The
formula isY X/N where} X is the sum of scores, N is the total number
of scores X is the mean.

Example 17.5:

The scores of ten students in a test are as fallé@;ss5, 60, 30, 50, 48,
70, 85, 72, 65. Find the mean.

To find the mean, we will add all the score3 X and divide by 10 = N
i.e. 40+55+60+30+50+48+70+85+72+65.

0o > X =575. So, X 2 X/N = 575/10 = 575
The mean can also be calculated from frequencyilgigion. In this
case, we use the formul&FX/>F, where>FX is the sum of the

products of f and x angF is the sum of the frequencies.
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Example 17.6:
Find the mean of the scores below:
SIN X F FX
1. 30 2 60
2. 20 4 80
3. 15 4 60
4, 25 3 75
5. 10 8 85
6. 8 2 16
7. 5 6 30
8. 21 2 42
9. 12 1 12
10. 24 5 120
37 575

MODULE 4

0] Complete the table by finding the correspondingileXFXX;
(i)  Add up F to find} F;
(i)  Add up FX to geb FX;

(iv) Divide YFX by>F =FX/}F =575/37 = 15.5

The mean can also be calculated when grouped fneguistribution is

given.
Example 17.7:
Use the data given below to calculate the mean:
Class 25—-| 30— | 35— | 40- | 45- | 50— | 55— | 60—
Interval 29 34 39 44 49 54 59 64
Frequency 2 5 6 7 10 6 3 2
0] Complete the table by getting the mid-points X, &ixd
(i)  Use the same formula XxFX/}F.
(iii)
S/N Class Mid-point F FX
Interval (X)
1 60 — 64 62 2 124
2 55 -59 57 3 171
3 50-54 52 6 312
4 45 — 49 47 10 470
5 40 — 44 42 7 294
6 35-39 37 6 222
7 30-34 32 5 160
8 25-29 27 2 54
47 1807
=X = 1807/41 = 44.07
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You have seen that the mean can be calculated aim grouped and
ungrouped data, using different methods. Oneeddhmethods is called
the assumed mean method. It is called the short-cu

Example 17.8:

Find the mean using the data on e.g. 17.7.

SIN | Class Interval  Mid-point (X F X X
1 60 — 64 62 2 4 8
2 55 -59 57 3 3 9
3 50-54 52 6 2 12
4 45 - 49 47 10 1 10
5 40-44 42 7 0 0
6 35-39 37 6 -1 -6
7 30-34 32 5 -2/ -10
8 25 -29 27 2 -3 -6

47 17

0] Take away group mark as the assumed mean, anditcOdas
shown in column X

(i)  Code every other mark above from 1, 2, 3 etc. atovb-1, -2,
etc.

(i)  Find the FX and sum up. |

(iv)  Use the formula AM +XFX'/SF) = X.

=X = 42 + (17/41) = 42 ++2.073 = 44.073

= 44.07

3.5.2 The Median

This is the score in the distribution above andwelvhich 50% of the
scores lie. It is the middle score which divides flet of scores into two
equal halves. In order to get the median, the scamest be arranged in
an ordering —ascending or descending.

Example 17.9:

Find the median of the sets of scores:

(@ 9,7, 15,10, 11,8, 2, 4, 3.
(b) 5,9/8,7,3,2,4,6,5,8.

In example (a), simply arrange in ascending ordgy.this, we have: 2,
4,5,7, 8,9, 10, 11, 15. By counting, the midalenber, which is 8s
the median.
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In example (b), you will notice that the numbereasgen. You will
therefore arrange in order, by counting, the twaldi@ numbers are
taken, added and divided by two.

We have:
2,3,4,5,5,67,8,8,09.

The medianis 5 + & 11 = 55
2 2

When grouped data are given, the median is cakullaising the

formulaX = L + (N/2 — cfb)

fw
where L is the lower boundary of the median class;

N is the number of scores;

cfb is the cumulative frequency below the mediass;

fw is the frequency within the median class.
Example 17.10:

Use the data below to find the median:

SIN Class F FX
Interval
1. 85 -89 1 52
2. 80 -84 2 51
3. 75-79 3 49
4, 70 -74 5 46
5. 65— 69 7 41
6. 60 — 64 8 34
7. 55 -59 10 26
8. 50 -54 6 16
9. 45 - 49 5 10
10. 40 - 44 4 5
11. 35-39 0 1
12. 30-34 1 1
52
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I N2 = 52/2 = 26

. Find the class where 26 lies in the cummulativgusncy i.e. 55
—59. This is the median class.

ii. X =L+ (N/2—cfb) = 54.5 + (26 — 10
fw 10

= 545+(105 = 545+5
10

= 595

3.5.3 The Mode

This is the most frequently occurring score or ssan a distribution. It
is the most frequent score which can be easilyroeted by inspection.
But in some distributions, you may have two modBsis is called
bimodal; any distribution with more than two modsscalled multi-
modal.

Now, let us look at how to find the modes in thamples below:
Example 17.11:

Find the mode in the distribution below:

20, 30, 21, 45, 30, 25, 33, 35, 30, 22, 29, 30.

By inspection, you will see that 30 appeared 4 $imdt is the mode
because no other score appeared up to that.

Example 17.12:

Find the mode in the frequency table given below:

X 10 9 8 7 6 5 4 3 2 1

F 1 2 4 5 8 6 4 3 1 1

Again, by inspection, you will see that the highesturring frequency
in the above distribution is 8, and the value is Bherefore, 6 is the
mode.

180



EDU 323 MODULE 4

For a grouped data, the mode is calculated usimdpttmula below:

X = L+( _d¢ )
d+d

where L is the exact lower limit of the modal &as

d' is frequency of the modal class minus frequencyth® class
preceding or before the modal class;

d? is frequency of the modal class minus frequencyth® class
immediately after the modal class.

Example 17.13:

Find the mode in the frequency table given below:

S/N Class Interval

85 -89
80 -84
75-79
70-74
65 — 69
60 — 64
55-59
50-54

N OAWNE
P
NOND B owwm

Locate the modal class i.e., 65 — 69.

i Using the formulaL +(_ d1)'
d+
=2
where L=64.5,i=5,0 12 -7 =5, 8= 12 — 10,
i. X = 645+( 5 ) 64.5 + (5°
5+ 2 7
= 645 + 3.571 =  68.07

SELF-ASSESSMENT EXERCISE 3

I Define mean, median and mode.
. Find the mean, median and mode of the distribugivan below:

10,7,8,9,6,9,3,2,9,5, 1.
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4.0 CONCLUSION

You have noticed that data by themselves convég lir no meaning

until they are summarised and described. Someadstbf representing
data have been presented and the measures ofldenttancy, which

form the central reference value that is usuallyselto the point of
greatest concentration of the measurement, andhwimay in some

sense be thought of typifying the whole set, hdge aeen presented.
In the next unit, we shall look at other statidticeeasures.

5.0 SUMMARY

In this unit, you have been able to go through dkiger methods of
representing data which you started in unit sixteletnis module. You

have seen that the pie chart uses a circle to septea set of data or
groups of items. In other words, it can be usedboih discrete and
continuous data. You also went through the histograhich is made

up of rectangular bars of equal width joined to amether. It is used
for continuous data. The frequency polygon is a finaph plotted using
the frequencies against the mid-points of the dliaiesvals. The ogive

uses the cumulative frequencies against the exass boundaries. We
have two types of ogives — ‘less than’ ogive arréager than’ ogive.

You have equally worked through the measures ofraketendency.
The three measures are the mean, the median amdotttie.  You have

seen how to calculate these measures. In theuméxiwe shall look at
other measures.

6.0 TUTOR-MARKED ASSIGNMENT

Find the mean, the median and the mode of thegi\ata below;

Class 15120 |25 |30|35|40 |45 |50 |55 60|65 |70
Interval - === 1= 1= |- 1= |- |- |- |-
19 124 129 |34 |39 |44 |49 |54 |59 |64 |69 |74

Frequencies 1 | 2| 3| 4| 5| 6| 8 4 3 2 1 1
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1.0 INTRODUCTION

In the last unit, you worked through the measurfesentral tendency.
In addition to those measures, researchers areirgls@sted to know
how the scores are spread or scattered in thebdisom.

So the measures of variability indicate the degreavhich a set of
scores differs from each other in the distributidfhese measures
present a measure of homogeneity within the grdgeares.

In this unit, we shall look at the range, the qilest the percentiles, the
variance and the standard deviation.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

find the range in a given set of scores

explain and find the quatrtiles in a distribution
find the percentiles in a given set of scores
calculate the variance in a given set of scores
calculate the standard deviation in a distribution.
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3.0 MAIN CONTENT

3.1 The Range

This is the simplest and crudest measure of vaitialvhich measures
the distance between the highest and the loweseésao a distribution
of scores. It is calculated by subtracting the Istwecore from the
highest score in the distribution of scores, plns.o

Example 18.1:
Find the range of the scores below:
30, 45, 20, 32, 70, 85, 90, 44, 60.

You will notice that the lowest score is 20 and kiighest score is 90.
S0, % —-X +1=90-20+1=71. Therangeis 71.

You would have seen that the range is affectedheytivo extreme

scores. Therefore, it is an unstable and unreliat@thod of determining

the spread of scores. Because of this limitaitas,seldomly used as an
indicator of the spread.

3.2 The Quartiles

These are score points or values which subdividgvan distribution

into four equal parts. In other words, the numlfesamres in anyone of
the four groups is equal to the number of scoreany other of the
remaining three groups.

There are only three quartiles for any given distiion. These are the
first quartile Q, second quartile Qand third quartile @ This can be
illustrated below:

1 . 2 . 3 . 4
X &4 Q& Q& Y

3.2.1 Calculation of the Quartiles

The quartiles can be calculated in a grouped daitaguhe formula Qi =

L + {i(N/4) — cfb)}©
fv
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Wherei = 1, 2, 3, (i.e. the quatrtiles)
N = o= sample size
L = lower class boundary of the quartile class
cth = cummulative frequency below the quartilessla
fw = frequency of the quartile class
Cc = class interval size.
Example 18.2:

Find Q, and Q in the distribution below:

SIN Class F
Interval
1. 50 -54 1 | 34
2. 45 — 49 2 | 33
3. 40 — 44 2 | 31
4, 35-39 5 | 29 |«
5. 30-34 8 | 24
6. 25-29 6 | 16
7. 20-24 4 | 10
8. 15-19 3 6
9. 10-14 2 3
10. 5-9 1 1
34

Step (i) Find the cumulative frequencies (CF)
(i)  Divide 34 by 4 =34/4=8.5
(i)  Apply the formula Qi = L+ (i(N/4) — cflf
fw
For Q: 8.5 lies in the class 20 — 24.
oo 20 — 24 is the quartile class.

So, L =195, fw=4, cfb=6.

Then, Q=L+ (N/4—cf)°=195+ (85— = 19.5+ (2.5°
fw 4 4

= 19.5+3.125 = 22.625

For Q3, Q=L + (N/4 — cfp° = (35 — 39 in the class)
fw
345+ (3x8.5-24=345+ (LY
5 5
= 345+ 1.5 = 36.0
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3.2.2 Interquartile Range

In the last subsection, you learnt that the quesrtilivide the distribution
of scores into four equal parts. The inter-quantdege describes the
distance between the first quartile ghd the third quartile £ It shows
the scores that are included in the middle 50%atfrdf the scores in the
distribution. It is found using the formulas@ Q,. For instance, in the
example 18.2 above;& 36.0 and Q= 22.625. The inter-quartile range
(I.Q.R.) is 36.0 — 22.625 = 13.775.

3.2.3 Quartile Deviation or Semi-interquartile Range

The quartile deviation otherwise called semi-irdaartile range is
described as half the value of the inter-quartiiege. It is calculated
using the formula:

%-Q
2

For instance, in the example given above, the set®i-quartile range
will be given by:

36.0 — 22.625 = 13.735
2 2

6.87

SELF-ASSESSMENT EXERCISE 1

Find the semi inter-quartile range of the groupathdjiven below:

S/No. 1 2 3 4 5 6 7 8 9 10
Class 20— 25-|30—-| 35— | 40— | 44—-|50—-|55—-|60—-| 65—
Interval 24 | 29 | 34 39 44 49 | 54 | 59 | 64 | 69
Frequencies 2 2 4 8 10 12 9 7 5 3

3.3 The Percentiles

These are score points along the score line whigteda distribution of
scores into hundred subgroups. The subgroups igigked in such a
way that they are equal or the same. It is caledlan the same way as
the quartiles, but instead of dividing N by 4, ydivide by 100. Thus,
Pi=L + (iN/100 — cfB°.

fw

3.3.1 The Deciles
These are score points in a distribution whichagvihe distribution of

scores into Ten equal parts. As in the percentileqoartile the
calculation is the same. The formula is:
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Di = L+ (iN/10 —cf".
v

Note that Q = P25, QZ = D5 = Pg,o and Q = P75.
3.4 The Variance (S) and the Standard Deviation (S)

These two measures of variability are directlyterla They are the most
common, the most reliable estimate of dispersiospread. They give
relative measure of the degree to which each sitiees from the mean
of the distribution. The standard deviation is @gpare root of the
variance. It is widely used than many other diatikoperations.

To calculate the variance and standard deviatt@nfdllowing steps are
applied:

I Calculate the mean of the scores.

. Subtract the mean from each score or class midfibotouped).

ii.  Square each of the differences or deviations - ®)<or of or
X°.

V. Multiply each square deviation by the correspondmegjuency,
the result is f(X — X or fd? or K. B

V. Sum up the result in step (iv) above to obfgftX — X)?.

Vi. Divide the result of the sum by total number ofresoN or the
sum of the frequencies i.Ef(X — X)? or Yf(X = X)% This is the
variance (9. f N

vii.  Find the square root of the variance to obtain skendard

deviation (S) i.e.

/SH(X = X)? or_ /Tf(X =X)% This is the deviation method.
>f

>f
There is also the raw score method otherwise caled machine

approach. We shall look at it after the deviatiogtmod. Now let us take
some examples.
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Example 18.3:

Find the variance and standard deviation of thiewiohg scores:

SIN X F X | X=X | X=] fX=X)?
X)?

1 11 1 11 -4.97 | 24.70 24.70
2 12 2 24 | -3.97 | 15.76 31.52
3 13 4 52 -2.97 8.82 35.28
4 14 7 98 -1.97 3.88 27.16
5 15 10 | 150 | —-0.97 0.94 9.40
6 16 12 | 192 0.03 0.00 0.00
7 17 11 | 187 1.03 1.06 11.66
8 18 6 108 2.03 4.12 24.72
9 19 4 76 3.03 9.18| 36.72
10 20 3 60 403 | 16.24 48.72

60 | 958 249.88

Steps: (i) Find the mean =1fX/>f = 958/60 = 15.97
(i)  Find the deviations = X =X)

(iv)  Find the square deviations.

(v)  Multiply the square deviations by the frequencylbbain
f(X — X)2.

(vi) FindYf(X = X)*> = 249.88

(vii) Divide byY'f or N to get variance.

(viii) Find the square root.

249.88 = 4.646667
60

£ = 4.16

> V4.16 = 204
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You can also use the raw score approach. Let esthes raw score
approach for the same set of scores in Example 18.4

SIN X f X X? fX°
1 11 1 11 121 121
2 12 2 24 144 288
3 13 4 52 169 676
4 14 7 98 196 1372
5 15 10 150 225 2250
6 16 12 192 256 3072
7 17 11 187 289 3179
8 18 6 108 324 1944
9 19 4 76 361 1444
10 20 3 60 400 1200
60 958 15546
Step:

0] Complete the composite table as shown.
(i)  For Variance (3 use the formula = 3f)YfX2— (3fX)?  or

NY X2 (3fX)?
(Zf)z NZ
Substituting, we have:’S = 60 x 15546 - 958 or 14996
3600 3600
=  4.165

For standard deviation, S. Find the square roothef variance i.e.
V4.165 =2.04

SELF-ASSESSMENT EXERCISE 2

Find the variance and standard deviation of thieviohg:

S/No. 1| 2| 3| 4 5 6 7 8 9 1C
Class 3| 4| 5| 6 7 8 9 100 11 12
Interval

Frequencies 2 | 4 | 8| 9| 10| 7 5 3 2 1

Sometimes, you may be given grouped scores. The saethod is
used. The only different is that you have to fardl use the mid-points
of the groups or class intervals as your score X.
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4.0 CONCLUSION

In this unit, you have gone through the other messwhich are used to
determine the extent of spread or variability igigen set of scores.
They represent a measure of homogeneity withiroaof scores. The
standard deviation is applied in most other siasibtests.

5.0 SUMMARY

You have seen that the range is a measure of #tende between the
highest and the lowest scores in a distributione Ghartiles are score
points which divide the distribution into four edjymarts. We have QQ
Q. and Q. The percentiles divide the distribution into htedl equal
parts. The deciles divide the distribution into &xjual parts. You have
also gone through variance and standard deviatioichnare the most
reliable estimate of dispersion or spread. Thedstahdeviation is the
square root of the variance.

In the next unit, we shall be looking at the measwf association.
6.0 TUTOR-MARKED ASSIGNMENT
In the data below, find:

0] The semi inter-quartile range, and
(i)  The standard deviation.

S/No. 1 2 3 4 5 6 7 8 9 10
Class 20| 25| 30| 35| 40| 44 | 50| 55| 60 | 65
Interval - — — — — - — — _ _

24 129 | 341 39|44 | 49| 54|59 ]| 64| 69

Frequencies 1 2 4 5| 10| 8 6 4 3 2
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INTRODUCTION

In the previous units, we focused on sample sdooes one variable or
distribution of scores from one variable.

In this unit, you will learn about matched or pdireets of scores.
Specifically, measures of association show the etegf relationship
between two or more variables.

We shall be looking at some of these measures ersthtistics for
describing the extent of correlation or ‘going ttge’ of some
attributes or characteristics possessed by a saofiphelividuals. This
degree of relationship between the attributes anlikes is expressed as
a coefficient of correlation.

The result of this unit will teach you the most coon types of
correlation which are Pearson Product Moment anda@pan Rank

Order.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define correlation

. illustrate the scatter-grams of various correlaion
. calculate the Pearson r

. calculate the Spearman rho.

3.0 MAIN CONTENT

3.1 The Concept of Correlation

Correlation refers to the extent or degree of iatship between two
variables. The index showing the degree of suldtioaship between
the two variables is called correlation— coeffitien

The value obtained from correlation will help yos a researcher to
know whether variations in one set of scores leadvdriations in

another set of scores. It will also help you t@wrthe extent to which
this variation takes place.

Correlation values ranges from -1 to +1. It metrad a correlation
coefficient of —1 indicates a perfect negative treteship, while +1
shows perfect positive relationship and O corretatoefficient implies
no relationship at all. Many types of correlatmoefficients exist. You
can use any type, but this will depend on the Yailthgy:

0] type of measurement scale in which the variables ar
(i)  nature of the distribution (i.e. continuous or dee);
(i)  characteristics of the distribution scores.

3.2 Scatter-grams of Various Correlations

A scatter-gram is a shortened form of scatter diagr It shows the plots
on the Cartesian coordinate plane of two sets afescof individuals of
a sample with respect to two attributes which aeally denoted by X
and Y.

I Positive Relationship This suggests that individuals having high
scores in one variable also have high scores itter variable.
It also implies that those individuals who have Isgores in one
variable also have low scores in the other varsable
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high

~

lo

@) r = Perfect Positive Relationship (b) r =ModeratsiBve Relationship

. Negative Relationship As you can see, this is the opposite of
positive relationship. It suggests that individustoring high on
one variable score low on another variable. It amplies that
those who score low on one variable score high hen dther

variable.

high| <

low ..

high

low

(c) r = Perfect Negative Relationship (d) r =déocate Negative Relationship

iii. Zero Relationship: This suggests the absence of any
relationship. There is no relationship betweenrexon the two
variables.

high

low

(e) r = No Relationship
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3.3 Pearson Product Moment Correlation Coefficient (r)

This type of correlation coefficient, named aftee man who developed
it, is used when the two sets of data are contisumuinterval data.
There are two major approaches of calculating tharsdon Product
Moment correlation coefficient (r).

The first is the deviations from the mean approadt|e the second is
the raw scores approach. Let us look at them tiaetae other.

3.3.1 Calculating Pearson r using Deviations from the Mea
The formula is given by: Y(X=X) (Y-Y) or Xy

J YX=X)? (Y -Y)? V(X3 (TY)

where x=X-X,y=Y-=Y

Example 19.1:

Using the data below, calculate the Pearson r.

X110 11| 12| 12 13 14 1% b 16 17 17 18 |18

A\ A

1
Y| 5| 8] 9] 4] 7] 6] 8 9 10 1

=
[EEN
NI
=
N
=
w

Step:

I Find the mean for X and Y.

. Complete the composite table.

ii.  If Yxy=80.90x*=87.25Yy* = 107.72. Theixy = r
V5%

196



EDU 323 MODULE 4
SIN X Y | X=X|Y=-Y| xy Ve Vo
(%) ()
1 10 5 -45 | -3.8 | 17.10 | 20.25 | 14.44
2 11 8 -35 | -0.8 | 280 | 12.25| 0.64
3 12 9 -25| 02| -050| 6.25 | 0.04
4 12 4 —25 | -48 | 12.00 | 6.25 | 23.04
5 13 7 -15 | -1.8 | 270 | 225 | 3.24
6 14 6 -05| -2.8 | 1.40 | 025 | 7.84
7 15 8 05| -0.8 | -0.40 | 0.25 | 0.64
8 15 9 05| 02| 010 | 025 | 0.04
9 16 10 15| 1.2 | 1.80 | 225 | 1.44
10 17 10 25| 1.2 | 3.00 | 625 | 1.44
11 17 12 25| 32| 800 | 6.25 | 10.24
12 18 14 35| 5.2 | 18.20 | 12.25 | 27.04
13 18 13 35| 42| 1470 | 12.25 | 17.64
188 | 115 80.90 | 87.25| 107.72
145 | 8.8
r = 80.90 = 80.90 = 80.90

J87.25 x 107.72 96.945

\ 9,398.57

r = 0.83
3.3.2 Calculating Pearson r using the Raw Score Method
XY —yX Y

Y NEX? = OX?) = (NLY? - (2Y)?
where x=X-X,y=Y =Y

The formula is given by r =

Example 19.2:

Let us use the same data in example 19.1.

X110 11| 12| 12| 13| 14| 15 16 1]

~

DSIES
[y
5o
=l
w oo

Y| 5| 8] 9] 4] 7] 6] 8] 9 1

Steps:
I Complete the composite table.

i. IfN=13,YX =188,YY = 115, YXY = 1744,YX? = 2806 and
YY? = 1125, then:
r = N XY =>X>Y

Y NXZ = (EX?) = (NLY? - (Y)?
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S/N X Y XY X? Y?
1 10 5 50 100 25
2 11 8 88 121 64
3 12 9 108 144 81
4 12 4 48 144 16
5 13 7 91 169 49
6 14 6 84 196 36
7 15 8 120 225 64
8 15 9 135 225 81
9 16 10 160 256 100
10 17 10 170 289 100
11 17 12 204 289 144
12 18 14 252 324 196
13 18 13 234 324 169
Y 188 115 1744 2806 1125

14.5 8.8

13x1744 —188 x 115

J 13 x 2806 — 188 13 x 1125 — 115

22672 — 21620

J 36478 — 35344 x 14625 — 13225
1052

1134 x 1400

1052 = 083
1260

You can see that the two approaches give the sasdt.r This is
because the formula of the raw scores method iwaide from the
formula of the deviations from the mean method. Yl have to note
that when the scores are large and the means afdXYaare whole
numbers, the deviations from the mean method besosiaper to
handle. But when the means of X and Y are not whalabers the raw
score method is preferred.

SELF-ASSESSMENT EXERCISE 1

Use any method to calculate the Pearson r of ttee da

S/N 1 2 3 4 5 6 7 8 9 10
X 51 | 44| 70| 32| 65 67 19 71 45 80
Y 49 | 41 | 45| 31| 50| 61 11 64 21 /b
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3.4 Spearman Rank Order Correlation Coefficient — rho

This correlation coefficient was developed indepstily by Spearman
and Brown. This is why it is sometimes referrei$oSpearman-Brown
Rank Order Correlation Coefficient.

It is more popularly known as Spearman rho, bec&psarman was the
first to publish it. It is an approximation of tiRearson r. It is used when
the scores in each variable are ranked in the stm@etion, with respect

to magnitude.

So, in the use of Spearman rho, ranking is empégsi# must be done
and correctly too.

3.4.1 Calculation of Spearman Rank Order Correlation
The formula is given by: rho = 15®?

N(N - 1)
Example 19.3:

Calculate the rho of the data presented below:

SIN| 1 2 3 4 5 6 7 8 9| 1d
X | 51| 44| 70| 32| 65| 67 19 71 45 8D
Y | 49| 41| 45| 31| 50/ 61 11 64 21 75

SIN X Y RX RY D D?
1 51 49 6 5 1 1
2 44 41 8 7 1 1
3 70 45 3 6 -3 9
4 32 31 9 8 1 1
5 65 50 5 4 1 1
6 67 61 4 3 1 1
7 19 11 10 10 0 0
8 71 64 2 2 0 0
9 45 21 7 9 -2 4
10 80 75 1 1 0 0
Y 10

199



EDU 323 BASIC RESEARCH METHOD IN EDUCATION

Steps:

I Complete the composite table by getting the rankd the
differences between the ranks.

i.  Apply the formula: rho = 1 -D?
N(N - 1)
rho = 1- 6x18= 1-108 = 1-108
10(16 — 1) 10 x 99 990
= 1-0.109 = 0.891

3.5 Point Biserial Correlation Coefficient — rpbi

You have worked through the Pearson r and Spearh@anLet us close
this unit with the point biserial correlation caefént which is used
when one variable has dichotomized values. TypiEghmples of
variables which can use rpbi are scores and sex.

Example 19.4.

SIN| 1 2 3| 4] 5 6 7 8 9 10 1p1 12

X [10] 15| 11| 13] 12 18§ 20 14 16 17 (09 0O7

Y | G| B, G| B|] G| G| B] G| B] B] B|] B

The formula for this is given by: rpbi  Xp — XqVpg = Xp — Xt\p/q
St St

where Xp = mean score of the continuous variabléhef subgroup
that belongs to the natural dichotomy p.

Xqg = mean score of the continuous variableghef subgroup
that belongs to the natural dichotomy g.

St = standard deviation of the total scomegtie whole group
on the continuous variable.

p = proportion of the number of members in subgnoup

q = proportion of the number of members in subgrgup
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Now, let us look at the steps you can follow:

Find Xp = mean for the proportion of boys and theug.

= 15+13+20+16+17+09+ 067 97 =13.86
7 7

Find Xq = mean for the proportion of girls in thevgp.

= 10+11+12+18+14 = 65 = 13.0
5 5

Find p= 7/12=0.58

Find g = 5/12 = 0.42.

V. Find St.
SIN X X-X | X=Xf
1 10 35 12.25
2 15 1.5 2.25
3 11 2.5 6.25
4 13 0.5 0.25
5 12 -1.5 2.25
6 18 4.5 20.25
7 20 6.5 42.25
8 14 0.5 0.25
9 16 2.5 6.25
10 17 3.5 12.25
11 09 4.5 20.25
12 07 6.5 42.25
> 162 167.00
X 13.5
St = r X=X)?* = 167 = \ 13.92
n 12
= 3.73
S rpbi =  Xp=Xq.[pq = _13.86- 13.90.58 X 0.42
St r 3.73

0.2305563 x 0.4935585
0.1137963 = 0.11
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SELF-ASSESSMENT EXERCISE 2

Find the rpbi of the following data:

SIN| 1| 2| 3] 4/, 5| 6/ 7| 8 9 10 11 12 13
X |60]40] 55| 200 70 3% 48 1 b

Y | G| B|B| G| B| G| B] G| B] G| B|] G G

4.0 CONCLUSION

A very good number of research studies tend torohete the nature and
scope of relationships which exist between two orenariables being
investigated.

In this unit, you have seen that the degree otioglahip which exists
between variables as referred to as correlatioou iave also noted that
the statistical index of measuring the relationsigalled correlation
coefficient.

This correlation coefficient presents a picturehofv a change in one
variable results in a change in the correspondimigetated variable.
The result of the correlation tests can be usedfedictive purposes.
But they cannot be used for establishing a causetefelationship
between two variables.

5.0 SUMMARY

In this unit, you have learnt that correlation he textent or degree of
relationship between two variables while the indaxwing the degree
of such relationship between the two variables afled correlation

coefficient. Correlation values range from —1 th +Scatter-grams of
different types of relationships were shown. Peaamroduct Moment
Correlation Coefficient otherwise called Pearsowas also discussed
with the two methods for the computation. Thesetheedeviation and
the raw score methods. The methods for calculatiegSpearman rho
and the Point Biserial Correlation (rpbi) were dssed in detail. The
next unit will take us to the test of hypothesesdmplete the module.

6.0 TUTOR-MARKED ASSIGNMENT

I Using any convenient correlation method, calculatee
correlation coefficient of the data given below:

SIN| 1 2 3| 4 5 6 7 8 9 10 11 1P
X |31 24| 50| 12| 45 47 09 51 25 60 15 10
Y [29] 21 25| 11] 30 41 01 44 11 55 (05 03
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. What is the interpretation of the correlation réesuil
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1.0 INTRODUCTION

In Module one, you were introduced to the typesyotheses. In this
unit, you will learn how to test the hypothesesngssome of the
statistical tests.

The purpose of testing a hypothesis is to deterthiegrobability that it
is supported by facts. You may test a hypothesisappglying it to

already known facts or taking it as a new appeakxperience. This
same mental technique to problem-solving is alspleyed by science
and philosophy.

Hypotheses are used as indicators of the realmstiswers which
researchers have to their stated problems or gmsstn research. So
when hypotheses are tested, the results lead ablisbiment of new
facts or confirmation of old ones. If a hypothdasisuccessfully verified
or tested and confirmed to be true, it is then usesipport a theory.

In other words, theories are developed, testedcantirmed in research
through the process of hypothesis testing. Thidd¢a the generation or
advancement of knowledge. In this unit, you arengdo be exposed to
the rudiments of the processes involved in tedtiyptheses.
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2.0 OBJECTIVES

At the end of this unit, you will be able to:

. explain the alpha level or level of confidence atebree of
freedom

. discuss the two types of errors in hypothesisrgsti

) use the t-test to test a given null hypothesis

. use the relationship between correlation coefficemd t-test in
hypothesis testing

. use analysis of variance to test hypothesis

. use chi-square to test hypothesis

. explain the meaning of one-tailed and two-tailesise

3.0 MAIN CONTENT

3.1 Selection of the Level of Significance or Alpha Leal

In proposing your hypothesis, you must include afidence limit,
otherwise called alpha level)(or significance level.

In most researches in education, two alpha levelsised. These are 5%
(0.05) and 1% (0.01). If you choose 5% in a paldicistudy, the
implication is that if your study is replicated 1@®nes, the same
outcome will occur 95 out of 100, and 5 out of 188y vary due to
chance. If it is 1% (0.01) level of significancé,means that if your
study is replicated 100 times, you are sure 996u00 will be correct
while 1 out of 100 may vary due to chance factdisis is a more
rigorous confidence level.

At this point, you need to note that when you #eslypothesis, you are
only dealing with probability of something beingudr or false.

Hypothesis testing helps you to make predictiond aot to establish
causation. It does not provide absolute proof. theo words, a

hypothesis cannot be proved absolutely true oefals

3.2 Degrees of Freedom

This is the number of observations which are fregary when certain
restrictions have been placed on the data beingidered. Take for
instance, in your class, you ask your students ravige any four
numbers which would be added to 4 to add up tolr24his case, it is
fixed, other numbers can vary. But no matter hbogytvary, 4 must be
added to sum up to 24. Therefore, the degree etltne here is N — 1,
where N is the total number of choices while 1his fixed variable. As
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we go on, you will see the modal for getting thgrées of freedom for
different tests.

3.3 Typeland Type Il Errors

When you embark on a research study which invothestesting of
hypothesis, the level of significance and the degoé freedom will
enable you to take a decision about whether topaamenot to accept
(reject) the hypothesis. If the null hypothesisalhyou have proposed
is true and you accept it because your evidencpastgit, then you are
quite in order. It is correct. But if the null hyjhesis is true based on the
available evidence and you reject it, it is notreot. It is an error. Thus,
the rejection of a true null hypothesis when itidddave been accepted
is known as Type | error.

On the other hand, if the null hypothesis is fads®l you accept it,
instead of rejecting it, you are also not corret¢h other words, the
acceptance of a false null hypothesis when it shbalve been rejected
is referred to as Type Il error.

You have to note that as you try to minimize typerror by becoming
too rigorous, may be you reduce the significaneellérom 5% to 1%,
you stand the chance of making type Il error byeasing the level of
significance from 1% to 5%.

3.4 Two-talled and One-tailed Tests

When a hypothesis is stated in such a way thabésdot indicate a
direction of difference, but agrees that a diffeemrxists we apply a
two-tailed test of significance. Most of the nulpotheses are two-
tailed because they do not indicate the directibrdiffierence. They
merely state that there is no significant diffeeebetween A and B. For
instance, there is no significance difference iad&enic performance
between those who went to Federal Government Gedlagd those who
went to State Schools.

When hypothesis is stated to indicate the direcabmlifference, it is
called a one-tailed test. For example, people vivm ih high altitude
areas perform better in long distance races. People have stout
bodies do better in short-put. Expensive cars atgebin performance
etc.
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3.5 The T-test

The t-test otherwise called the student'’s t-tesnisnferential technique.
It was developed by William Gosset in 1908. Therme \aarious t-test
techniques used for various tests of hypothesiscarmimg the
following:

I difference between population and sample means;

. difference between two independent samples’ means;
iii. difference between matched samples’ means;

iv.  the significance of Pearsonr;

V. difference between correlated coefficients;

Vi. difference between variances that are correlated.

We are not going to treat all these in this coutsat during your
master’s degree programme, you will have all ortneéghem. For this
unit, we shall take only three methods. Before wengo that, you will
have to note that there are conditions for theafisdests. These are:

I there must be two groups to be compared,;

. the population from which the samples are drawn tnhes
normally distributed,

1 the population variances are homogenous;

lv.  the samples are independent or randomly drawn ftom

population;
V. the variables have continuous values;
Vi. suitable for both large and small samples (buless than ten).

Note that any sample size less than 30 is regaseadnall, but when the
sample size is more than 30, it is regarded a®large procedure for
carrying out z-test is the same to that of t-téathile z-test is
specifically used for large samples, t-test camded for both small and
large samples. When t-test is used for large sssnglapproximates to
z-test.

3.5.1 Difference Between Population and Sample Means

When you want to compare a population and samplans)eyou will
use this mode:

t= X—u where X = sample mean
Sin-1 i = population mean
S = standard deviation
n = number.
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For instance, you are given that the mean achienesure of all SS.I

students in Ihitte/Uboma, in an English standadlizest is 55%. A

teacher conducted a study to verify this claim. uded 25 SS.I students
in that locality. He drilled them on the differeaspects of English

syllabus for SS.I, for about eight weeks. At thed,ethe teacher

administered the English test on the 25 studeris.results are 59.85 as
mean and 8.50 as standard deviation.

The first step is to propose a hypothesig)(Nou can say the sample
mean of 59.85 is not significantly greater than plogulation mean of
55, at anc level of 0.05 or you can say that there is no ificant
difference between the sample mean of 59.85 andlatgn mean of
55.

t= X—u where X =59.85, =55, S =8.50 and n = 25
SAn-1
& t=59.85-55 =  4.85xV24
8.5 8.50
Vv25-1 = 0.57x4.899 = 2.795

At this point, you have to take a decision. Thidl we based on the
comparison of the calculated value of t-test amdvillue of t-test on the
table or the critical region.

Now that t, = 2.795, df = 25 — 1 = 24, alpha level = 0.05

S twat (25 :0.05) = 2.060.

For decision rule, if calculated value is greakemtthe value in the table
or critical value, Reject the null hypothesis. Bfithe calculated value
is less than the value on the table, Accept H

From this result, , is greater than theyt i.e. 2.795 > 2.060. We
therefore reject that there is no significant défece between the
population mean and the sample, mean. It implied there is a
significant difference between the two means.

SELF-ASSESSMENT EXERCISE 1
What do you understand by the following?

(@ P<0.05

(b) degree of freedom

(c) Typeland Type Il errors

(d) Two tailed and one tailed test.
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3.5.2 Difference Between Two Independent Samples’ Means

In section 3.5.1, you learnt how to find the t-testsignificance when
the population mean and the sample mean are giwest of the times,
you will be confronted with a situation where twangples are randomly
and independently drawn from a normal populatibrthé variances of
the samples as estimates of the population varialwenot differ

significantly or are homogenous, we can then say they have a t-
distribution. This is particularly when the samplszes are not large.
Remember that a large sample size is from 30 aadeald he t-statistics
which you can use in this case is as follows:

t = X =X

\/ [(n=1) S® + ((n=1) S ((Ny+1y)
nN+np-2)nxn

:JZ.(XJ;_XL)—Z
n-1

where S1
Example 20.2:

A teacher wanted to compare the academic perforenahtwo sets of
students in his school with a view to finding ouhether their mean
performances are significantly different. He cakégtsamples of the two
sets. His results are shown in the table below:

Set Mean Standard No. of Samples
Performance deviation
2005 50% 14.50 80
2006 58% 12.00 75
Solution:

I Propose a null hypothesisyHThere is no significant difference
between the mean performances of the studentstfrertwo sets.

i. t = X =X

J [(=1) S® + (n=1) S$?)] ((ny+ny,)
M+np-2)nxmn

58 — 50

\/[(75—1) 12 + (80-1) 14.8)] (75+80)
(75+80-2) 75 x 80
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= 38

J[(74) 144 + (79) 210.25)] (155)
153 x 6000

= 8
J (10656 + 16609.75) 155
918000

= 8
J 27265.75 x 155
918000

= 8
[ 4226191.3
918000

= _8 = 8
2.1456221

N 4.6036942

= 3.7285224 = 3.73

ii. Decision:
tea = 3.73, tpat (75+80 — 2 : 0.05/2) mpat 153 : 0.05
tea = 3.73. tis3:0.025) = 1.96

Since t, is greater thangt, we reject K. It means that there is a
significant difference between the mean performamfehe two sets of
students.

SELF ASSESSMENT EXERCISE 2
The result of a researcher’s study, to find outhd#re is a significant

difference between the performances of males amdlés in his class is
given below:

Gender Mean Standard No. of Samples
Performance deviation
Males 65% 11.50 45
Females 58% 14.20 40

Are the gender-wise performances significantlyetight?
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3.5.3 Difference between Two-matched Sample Means

Most of the times, researchers are faced with ssitonations where they
have to compare the performances of a set of stsideriwo different

subjects or related subjects, reaction times, dalax levels to two types
of drugs or situations etc. When this happens pties of samples are
not independent. The samples can be constitutedghrrandomization.
Therefore, if the samples are matched, we assue thiere is no

difference between the two sets of scores or vimsalt implies that X

=X,. SoX—-X,=d,andyd=d =0.
n
The t-statistic is therefore given by the formudla:

where d =d, S = standard deviation of the ds.

Example 20.3:

n

d
Sih - 1

A set of students took tests in both Mathematia$ &tatistics. Their
results are as follows:

SIN 112 (3|]4|5|6|7]8]9]10]11/12[13]14|15|16|17)|18
Mathematics| 50 | 65| 70 | 35|44 |52 | 67| 72|48 |38|59|65|62|40|54|64| 70|55
Statistics 48| 60|74]130]40]50|69|70|50|42|60]|70|60|29|52|61|70]|53

Are the results significantly different?
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I Complete the table by getting d = difference (lmeaetween
Mathematics and Statistics.

SIN Mathematics |  Statistics D d
1 50 48 2 4
2 65 60 5 25
3 70 74 -4 16
4 35 30 5 25
5 44 40 4 16
6 52 50 2 4
7 67 69 -2 4
8 72 70 2 4
9 48 50 -2 4
10 38 42 -4 16
11 59 60 -1 1
12 65 70 -5 25
13 62 60 2 4
14 40 29 11 121
15 54 52 2 4
16 64 61 3 9
17 70 70 0 0
18 55 53 2 4
y 22 286
i. Find d = mean ofd 3d=22=122
n 18
ii.  FindYd” = 286.
V. Find S = standard deviation.
s = k- cdy = \[18x286-22
n 18
= \/5148—484 = \/ﬁ4
18 18
= 16.097
r substitute for the formula: t = m-1
S
= 1.22V17 = 5.038 =  0.313
16.097 16.097

Decision: ta=0.313,¢pat (17 : 05) =2.131
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Since {, is less thanyg, (critical value), we ACCEPT that there are no
significant difference in the resultsQR that the results are not
significantly different.

3.5.4 Testing Hypothesis about Correlations

In the sections you have studied, you have seentitest can be used in
different forms. You will have to note that whegpbtheses testing
involve the use of correlation coefficients, thame two ways to test
them.

The first which you are familiar with is to use ttable and find out if
the correlation coefficient is significant.

The second is that, in stead of using the coraelatioefficient directly
from the table, you can subject it further to adtt In this case,

t = 1-f or t = Jh=2
n-2 J1-7
Example 20.4:

A teacher wanted to find out what her students’ressan Technical
Drawing have any significant relationship with thescores in
Mathematics. He used the Pearson Product Momentel@bon
Coefficient to do this. He came out with a cortiela coefficient of r =
0.60, N = 50.

To find out if this is significant:

I Propose a null hypothesis: The students’ score3echnical
Drawing and Mathematics are not significantly rethtOR,
There is no significant relationship between thedshts’ scores
in both Mathematics and Technical Drawing.

. Substituting with the formula:

t = n—2 = 0.60./50 -2 = 0.6Q/ 48
JI-=F A -0.66 J 0.64
= 4.1569219
0.8
= 5.196

ii. Find the critical value by usingd_1 . o.05= 2.021.
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\2 Since g is greater thangt i.e. 5.196 > 2.021, we reject the null
hypothesis and say the students’ scores in Mathesnaind
Technical Drawing are significantly related.

SELF-ASSESSMENT EXERCISE 3

In a research study, it was found that the colimelatoefficient of two
variables was 0.72 and the number of the resposded 50. Propose a
null hypothesis and test it using this informatair0.05 levels.

3.6 Analysis of Variance (ANOVA)

In the sections earlier, you studied the t-test amdises in verifying
hypotheses. In the test for hypothesis, we camatply the analysis of
variance (ANOVA) which is referred to as Fishersflg — test).

It is a more versatile test which can be used wiveoeor more variables
are involved for comparison. You can see thatafenthan two groups
or variables are involved the z or t-tests caneoa$ed; ANOVA is used
to determine the interaction effect of two or meegiables, especially
when the means of the sampled groups differ betwedfor among the
groups.

Example 20.5:

Scores of three randomly selected groups of stsdardéin English test
are given below.

GP1| 15 20| 12| 10| 9 7 6| 11 18 14 A
GP2| 13 12| 15| 19| 20| 11] 8| 14 10 d 4
GP3| 18 16 | 13| 9 8| 4| 20 18 12 7 10

Test the hypothesis that the three groups do nlmingeto the same
population.
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SIN Xy X, X X4 X,* X5
1 15 13 18 225 169 324
2 20 12 16 400 144 256
3 12 15 13 144 225 169
4 10 19 9 100 361 81
5 9 20 8 81 400 64
6 7 11 4 49 121 16
7 6 8 20 36 64 400
8 11 14 18 121 196 324
9 18 10 12 324 100 144
10 14 9 7 196 81 49
11 5 4 10 25 16 100
Y 127 135 135 1701 1877 1927
X 1155 | 12.27 | 12.27
Find:
1. DXt =Xy +dXo+Y¥ X3 = 127 +135+135= 397

2. YX% =YX +YXZ% +YX%=1701 + 1877 + 1927 5505

3. N =N+ No+Ns = 11+11+11 = 33

We shall take the correct factor to BeX()®> = (3972

N 33
4. Sum of squares total (§S= Y X{7— (X,)? = 5505 — 157609
N 33
= 5505 - 4776.03 = 728.97

5. Sum of squares, between group)SS

S§ = (yxg)z + (yxg)z + (yxg)z— (yxg)z

Ny N, N N;

= 127 + 135 + 135 — 397
11 11 11 33

= 1466.2727 + 1656.8182 + 1656.8182 — 4776.03

= 4779.9091 — 4776.03 =
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6. Sum of squares, within group (PSSS, = SS—- S$
=728.97-3.8791 = 725.09

7. Degree of freedom, Between (pf K-1=3-1=2
8. Degree of freedom, Within (df = N-K=33-3:30.

Where N = total number of samples.

9. Variance, between groups{) = S§ = 3.8791
dfy, 2 = 194
10. Variance, within groups (Y = S = 725.09
df, 30
= 24.17
11. F-—ratio =\4= 1.94 = 0.08
Vi 24.17

12. Determine the critical value of F.

From the calculation gf= 2 and df = 30, go to the F-table and find the
point of intersection of 2 and 30 at 0.05 levehisIwill give you the F-
value i.e. 3.32.

13. Decision: F — value calculated = 0.08
F — value critical = 3.32

Since the calculated value is less than the ckitiahue for the degrees
of freedom 2 and 30, and alpha level of 0.05, weCE@T the null
hypothesis that the scores are not significanffdint.

For the purpose of presenting the result in a reke@port, a summary
of the results is shown in a table while the corapahs are shown in
the appendix. Thus:

Sources of| Sum of | Degree

Variation | squares of Variance | Fcal | F- | Decision
freedom crit

Between 3.8791 2 1.94

groups 0.08 | 3.32 | Accept H

Within 725.0900 30 24.17

groups

Total 728.9691 32
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SELF-ASSESSMENT EXERCISE 4

S/N 1 2 3 4 5 6 7 8 9 10
X4 6 7 13 8 12 5 10 6 9 11
X5 15| 14| 10| 12| 13] 11 14 10 12 18
X3 5 8 10| 15 4 13 7 6 9
X4 10 7 5 8 9 8 6 4 7 3

Use the data above to verify a null hypothesis @5.0

Now that you have seen ANOVA and how to use it,cae now go to
the next test. But before we do that, you haveote that ANOVA can
be one-way as in the example given, two-way or iplelANOVA. We

are not going to discuss these other ones heravety, you will meet
them including ANCOVA - analysis of covariance iouy master’s
degree programme. For now, let us turn to thesghare.

3.7 The Chi-Square

The word chi is pronounced kai. The chi-square isteat of

independence which is used for analyzing data dhatin the form of
frequencies occurring in two or more mutually esche or discrete
variables being compared. The test allows us terdebhe whether or
not a significant difference exists between theeoled frequencies of
cases in each category of variables studied vethes expected
frequencies or data or number of cases in eaclymateof variables

based on the null hypothesis. The observed frequsndata obtained
from the actual frequency count while the expedtedhe data that
would be obtained if equal numbers responded tosHme variables
equally. The larger the margin between the obsearetithe expected
frequency counts, the higher the chi-square valieu can compare the
calculated chi-square against a given critical @atudetermine whether
it is significant. The formula for chi-square is:

Vo= Y (fo—f)> where § is the observed frequency, and
fe fe is the expected frequency in each cell.

Example 20.6:
A survey to determine the preference pattern ofesg@arents on the
choice of courses for their children is given itable below. Use a null

hypothesis to determine whether the indicated peefe pattern is
statistically significant.
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Frequency | Business Law Medicine Engineeringlotal
Observed 24 50 52 34 160
Expected 40 40 40 40 160
Steps:

I State the null hypothesisgHThere is no significant difference
between the expected and observed preference maifethe
parents at 0.05 alpha levels.

. Apply the chi-square formula in each cell and synauthe end.

1.  For Business = (0O)E = (24 — 4y = 6.4
E 40
2. ForLaw =(O-F = (50 — 40 = 2.5
E 40
3.  For Medicine = (O—E= (52—-4¢° = 3.6
E 40
4.  For Engineering = (O-E= (34-4¢° = 0.9
E 40

S Y= Y(O-B* =64+25+36+0913.4

To take decision on the significance of jieralue, you have to find the
degree of freedom df. The example discussed alswedne-variable

case, so the df is given by: df =K -1, i.e. (#)= 3. As usual, go to the
chi-square table and look under df = 3, and yophallevel, which can

be 0.05 or 0.01. Again, if the calculated valueeds the value on the
table, you reject the null hypothesis. In this cgsat 3 : 0.05 = 7.82.

This is less than the calculated value, so we répecnull hypothesis.

Most of the times, researchers are confronted wheh test for the
independence of two variables; for instance, geradel opinion, or
religion and choice or age and opinion. Again, eafctine variables may
have two or more levels. The observed and the ¢éggdrequencies are
presented in a table called contingency tablea# & number of rows
and columns.

Example 20.7:

The enrolment pattern of students to different aoad programmes
according to religion is given in the table belo@alculate the chi-
square and test for the significance at 0.05.
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Academic Programmes
Business| Law | Medicine| Engineering Totals
Religion
Christianity 50 35 48 45 178
Islam 30 45 35 50 160
Traditional 45 30 25 40 140
Godian 25 20 30 28 103
Totals 150 130 138 163 581

To solve this problem, take the table above adahke of the observed
frequencies. Therefore, you will need the table fbe expected
frequencies. To find the expected frequency forheeell, apply the
formula:
column total x row total
overall total

Example, for cell 1, where the observed is 50,akgected is given by
150x 178 = 45.96
581

For the next cell where the observed as 35, theag( is given by
130 x 178 = 39.83etc.
581

The expected frequencies are better presented tabke like the
observed. See the table below.

Academic Programmes
Religion | Business Law Medicine| Engineering Totals
Christianity 45.96 39.83 42.28 49.94 178
Islam 41.31 35.80 38.00 44.89 160
Traditional 36.14 31.33 33.25 39.28 140
Godian 26.59 23.05 24.46 28.90 103
Totals 150.0 130.01 138.00 163.01 581

To get the chi-square value, we 3$¢0 — B?
E

Instead of taking the cells one by one, we usebke too do the same
thing in a short time. Let us use a table to dateuhe chi-square.
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0 E O-E (O—E} | (O-EYIE
50 45.96 4.04 16.32 0.36
30 41.31 -11.31 127.92 3.10
45 36.14 8.86 78.50 2.17
25 26.59 ~1.59 2.53 0.10
35 39.83 ~4.83 23.33 0.59
45 35.80 9.20 84.64 2.36
30 31.33 -1.33 1.77 0.06
20 23.05 ~3.05 9.30 0.40
48 42.28 5.72 32.72 0.77
35 38.00 -3.00 9.00 0.24
25 33.25 -8.25 68.06 2.05
30 24.46 5.54 30.69 1.25
45 49.94 —4.94 24.40 0.49
50 44.89 5.11 26.11 0.58
40 39.28 0.72 0.52 0.01
28 28.90 —0.90 0.81 0.03

14.56

From the calculation shown above, the calculatddevis:
y=1456,df=(c-1)(r-1)=@4-1) (4-19=

For decision, go to the table to look for the cativalue at df = 9, alpha
= p = 0.05y%mp = 16.92.

Since the calculated value of 14.56 is less thandfitical value of
16.92, we Accept the null hypothesis that therends significant
difference between the observed values and thecteghgalues.

SELF-ASSESSMENT EXERCISE 5

Use the data below to verify your proposed nulldtigesis:

Gender VX VY VZ Total
Male 55 40 50 145
Female 35 25 40 100
Total 90 65 90 245

4.0 CONCLUSION

Now that you have successfully worked through timg on how to test
hypotheses, you are now prepared to carry out yesearch project
work. But before you go properly into that, we $hatroduce you to
how to write research reports in the next unit.
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5.0 SUMMARY

In this unit, we have discussed the selection @& #fpha level or
significance level and we said the two most comralpia levels used
in research are 0.05 and 0.01. We touched upodabeees of freedom,
Type | error and Type Il error as the likely errdinat can be made in
decision making in the test of hypothesis.

Hypotheses can be frame in two formats, which @ectional and non-
directional. This implies that we have two types;&-vis one tailed test
and two tailed test. You also studied the differigpies of tests used in
testing hypotheses. The t-test, the F-test andcthesquare are the
prominent.

In the next unit, you will be introduced to how waite your research
reports.

6.0 TUTOR-MARKED ASSIGNMENT

A class of students did a test in Introduction Texdbgy when they
were in JS.2. The same class of students studieldniaal Drawing in

their SS.2. The results are given in the table Wel@vhat is the

correlation coefficient of these sets of scores@pése a null hypothesis
and verify it using t-test on the result of theretation coefficient.

SIN 1] 2| 3] 4 5 6 7 8§ 9 1011|12]13|14] 15

Introduction
Technology| 20|18 |17|25|22|15|13|10(19|24|16| 8 | 5 | 14| 12

Technical
Drawing 25120|18|24120|17(18|15|19(20|20|12|10|22| 14

221




EDU 323 BASIC RESEARCH METHOD IN EDUCATION

7.0 REFERENCES/FURTHER READING

Ali, A. (1996). Fundamentals of Research in Education. Awka: Meks
Publishers (Nigeria).

Anaekwe, M.C. (2002).Basic Research Methods and Satistics in
Education and Social Sciences. Enugu: Podiks Printing and
Publishing Company.

Denga, I.D. & Ali, A. (1983)An Introduction to Research Methods and
Satistics in Education and Social Sciences. Jos: Savannah
Publishers Limited.

Ogomaka, P.M.C. (1998pescriptive Statistics for Research Sudents.
Owerri: Peacewise.

Olatian, S.0. & Nwoke, G.l. (1988Practical Research Methods in
Education. Onitsha: Summer Educational Publishers.

222



EDU 323 MODULE 4

UNIT 6 WRITING RESEARCH REPORTS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Sample Format of a Research Report
3.2 Steps in Research Report Format
3.2.1 Preliminary Pages
3.2.2 Introduction
3.2.3 Literature Review
3.2.4 Research Methodology
3.2.5 Results and Discussion
3.2.6 Summary and Conclusions
3.2.7 Supplementary Pages
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The final stage of any research process is thangribf the research
report. Research is very important, because tidinys generated can
be used for rational decision-making and, accorttingkpa (1979), as a
springboard for further research.

The main aim of writing research report is to cominate or
disseminate the research findings to the literatiesce. In writing the
research report, the impersonal mode is prefeiifedt is to say, instead
of say “I did this”, you should say “the study wasried out to do this”.

You will have to note that in presenting a reseasgport, you have to
use the required format. Most institutions hawartbwn format. These
formats or house-styles do not vary significanttpni the general
format.

National Open University of Nigeria (NOUN), SchadlEducation, has

its own house-style. You supervisor will let yowkat. For the purpose
of this unit, we shall discuss the general format.
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2.0 OBJECTIVES

At the end of this unit, you should be able to:

o itemise the chapter titles and sub-titles in a aede project
report;
. prepare a research report based on the given format

3.0 MAIN CONTENT

3.1 Sample Format of a Research Report

As you have seen in the introduction, a researdjegtr report is a
detailed account of what the researcher has donthenprocess of
carrying out the research the findings of this gtuthe report is not
presented in any form. It follows an agreed formaat summarised
below. This format is only a guideline. Though tlighe conventional
format, only relevant section should be used ie Mith your house-
style.

1. Preliminary pages:

I Title page

. Approval / Acceptance page
iii. Certification page

Iv. Dedication

V. Acknowledgement page

vi.  Abstract

vii.  Table of Contents
viii.  List of tables

IX. List of figures

X. List of appendices

2. Chapter 1: Introduction

I Background to the Problem
. Statement of the Problem
iii. Purpose / Objectives of the Study

Iv. Significance of the Problem

V. Scope of the Study

Vi. Research Questions and/or Hypotheses
Vil. Definitions of Terms
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3. Chapter 2: Literature Review

I Review of Related Literature
. Conceptual Framework

4. Chapter 3: Research Methodology

I Research design

. Population
iii. Samples and Sampling techniques
\V2 Instrumentation — construction of instruments, deiion,
reliability of instruments, administration and sogr
V. Methods of data analysis
5. Chapter 4: Presentation of Results

I Data analysis and findings
. Summary of major findings

6. Chapter 5: Discussion

I Interpretation of findings

. Discussion of findings

iii. Implication of the study

Iv. Recommendations

V. Limitations

Vi. Suggestions for further study

7. Supplementary page:

I Bibliography

i. Appendices

iii. Index
3.2 Steps in Research Report Format
You have already noted that a research report ssraaght forward,
clearly and precisely written document in which yaitempt to explain
how you have resolved the problem before you. Tesgntation, in this

unit, is consistent with the most acceptable fosma®o let us explain
them.
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3.2.1 Preliminary Pages

I Thetitle page: This is the first page of this section. It contathe
title of the study, the name of the author, thatrehship of the
research to a course or degree requirement, naméeheof
institution where the report is to be submittedd d@ne date of
presentation.

The title should be concise and state clearly ting@gse of the study.
The essential elements to be included in the dittethe major variables
and the target population. These should be phrasedch a way as to
describe what the study is all about. You shoult state your title so
broadly that it may claim more than it can actudiiver. For instance,
sex differences in the enrolment of SSCE candidateJechnical

Drawing from 2004 to 2007, or The effect of groupcdssions on
learning outcomes in the Open and Distance Edutaiistem. You can
note the variables here. The title should be typedapital letters,

single-spaced, and centred between the right aidmargins of the

page.

ii. Approval / Acceptance page: The specifications vary from
institution to institution. It contains some of thHellowing
information: the names, signatures of the headephdment, the
dean, the supervisor(s) and dates, the namesi{s¢ student(s).

iii.  Certification page: This contains the attestation of originality of
the research project. It may also include the nane signature
of the external examiner.

V. Dedication: Here, emotionally-laden words may be permitted in
order to pay tribute to persons who are dear tattikor or those
who contributed in one way or the other to the sascof the
project and those who would particularly be intexdsin the
research findings.

V. Acknowledgement page: This is used to express gratitude to
those who helped in the process of conducting ¢search and
preparing the report. It should be simple andagsng.

Vi. Abstract: This is a succinctly summarised form of the répor
containing the aim of the investigation, the sampbethods of
investigation, the instruments used for data cobec the
analysis and findings.
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Vii.

viii.

Table of Contents: This serves an important purpose of providing
the outline of the contents of the report. It layg in a tabular
form, the chapters, headings and sub-headingseafetport. It is
sequentially arranged and numbered from the preéingi to the
supplementary pages. Page references for each #opicso
indicated.

List of tables and figure and appendices: If tables and/or figures
are used in the report, a separate page is inclicaexhch list. It
should indicate the page numbers in which the sablefigures
presented in the report are located. The numbedstias are
serially listed. Also contained is the list of apdees that are
embodied in or annexed to the report.

The pages of the preliminary section are numberét l@wer-case
Roman numerals (i, ii, iii, iv, v, etc).

3.2.2 Introduction

Background to the Problem: Here, such factors or circumstances
that informed the investigation are traced. It isgented using
reasoned statements to show that it is worthwlalalissipate
resources to carry out the study. It shows thereascope, and
current status of the factors affecting the problem

It has to be presented in a way as to be clearcangincing to the
reader.

Statement of the Problem: The problem as already highlighted is
stated in simple, clear and unambiguous terms. s T&inot
required to be too long.

Purpose of the Study / Objectives of the Study: These go
interchangeably, but it states the specific aspefctse study and
the reasons for focusing on them. It includesestaints of what
should be accomplished and all that would be ingatad.

Significance of the Problem: The usefulness, the utility value of
the research or findings of the research shouldatieulated.
The institutions, groups or individuals who are ested to profit
or benefit and the benefits expected to accrudemtare to be
stated in this section.
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V. Scope of the Study: This is interchanged with the delimitation of
the study. Here, you will have to indicate theeextto which the
study will be covered. It involves the geographiaeea, time
period, and variables to be covered.

Vi. Research Questions and/or Hypotheses: These are formulated
based on the type of research and the variableserund
investigation. They should be formulated to provateswers to
the problems under study.

vii.  Definitions of Terms: The essence of definition is to ensure that
the reader understands the specific meanings ascrib the
terms by the author. So you have to use this tacaduthe
readers on the operational meaning of any coinedhnical
words, phrases or expressions which cannot otherviie
understood because of their unconventional usage.

3.2.3 Literature Review

I Review of Related Literature: This is the second chapter of your
project report. It is meant to give the reader adenstanding of
some of the works or study already carried ouhadrea of the
project. It will also give the reader an overaittpre of the
problem you are solving. You are therefore requi@deview
only the important literature related to your studybstract
previous research studies and review significanitings of
authorities in the area under study.

By so doing, a background for the development afrystudy will be
provided. It will also bring the reader up-to-dat&part from providing
evidence of the investigator's knowledge of theldfieof study, it
highlights the areas of agreement or disagreemeimdings or gaps in
existing knowledge.

Do not use the article-by-article presentation aquryliterature review.
In other words, do not collect abstracts of presiocesearches and string
them together without any attempt at continuityiagical organisation.
Again do not make excessive use of quotations. &wois are used
only when the material quoted is especially welitten and can be
inserted without spoiling the continuity of the geatation (Olaitan and
Nwoke, 1988).

I. Conceptual Framework: This states the concept that informed
the study. These concepts such as system concepggement
by objectives concept, etc. will assist you to griout salient
points that would assist to important literaturéated to your
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3.24

Vi.

study, abstract of previous research studies andwesignificant
writings of authorities in the area under study.

Research Methodology

Research designThis lays out the master-plan for the research
project. It shows the extent to which extraneousades were
controlled or eliminated. You should therefore discany plan
used clearly, even if it cannot be classified ural@onventional
label. All lapses should be reported as a limitatio

The Population: You should specify all the necessary parameters
to ensure that the constituents and characterisfighe target
population are unambiguoudhe target population may be
people, animals, objects or events.

Samples and Sampling techniquesThe size of the sample and
how the sample was selected should be so descmbedch a
way as not to leave the reader in doubt about wbat have
done. Do not just say 100 respondents were randsgibcted
from the population. Specify the method in whicle timple
random sampling was used. Is it by the use of tableandom
numbers, describe whether pieces of numbered papers
jumbled in a box and picked up at random, etc.

Instrumentation: In this section, you have to describe in full
details the tools for data collection. Such tdikds questionnaire,
attitude scales, tests, etc. should be fully dbedrito show their
characteristics. You will have to report the reiligyg indices and
validation procedures. Where you used a standatduiment, in
your report, you have to give the rationale for the
appropriateness. Where a new instrument is degdlomu have

to outline the necessary procedures followed inhbthe
construction and validation.

Data Collection What methods did you use in your data
collection? Did you use research assistants? If de&s they
undergo training? Did you collect the data perdgnal by post?
What problems did you encounter in the process afad
collection? All the steps which you have taken tswre the
collection of valid that should be reported.

Methods of data analysisIn this section, you will describe the
techniques which you applied in the data analysitsthe reasons
for the choice. The reasons may be in relationh® tiype of
design, nature of the samples on the type of datato use the
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simplest, well known method of data analysis. Bbhere you use
a mode of analysis not widely known details of sunéthod
should be reported.

3.2.5 Results and Discussion

I Presentation and Analysis of data This is the heart of the
research report. The results are clearly and celycg®t out using
the most illuminative modes of presentation. Tablegures,
graphs and textual descriptions are used to clagigyificant
relationships. They should be serially numbered t#etl so as
to be self explanatory. They should be simple andull be
directly related to the hypotheses and/or the rekeguestions.

. Interpretation of the finding: The most important task which
you have to undertake in writing the results of ryetudy is to
identify and interpret the major findings. You shibbe able to
discuss possible reasons why the results occunedvay they
did. You should try to fit them into the findingd previous
research, suggest the applications to the field amake
theoretical interpretations.

3.2.6 Summary and Conclusions

I The Summary. In this section, you should clearly and concisely
restate the problem, the hypotheses and/or resgagdiions, the
main features of the method omitting most of thedaitke
concerning the subjects and measures and list ée findings.

The summary must be very brief, but consistent witear presentation
of all important information about the problem, hed and findings.
The findings should be listed by number. You sd@aummarise each
major finding in one or two statements.

. The Conclusion This gives answers to the questions raised or
the statements of acceptance or rejection of tipothgses. It
should be based solely on the findings generatétidoyesearch.

iii. Implication of the study: In this section, you may include ideas
on the relevance of the findings to educationalotheand
practice. But these ideas should be directly besel@ from the
study.

\2 Suggestions for further study It may be appropriate here to
suggest areas of problems for further investigatidhis is made
as a result of matters arising from the research.

230



EDU 323 MODULE 4

3.2.7 Supplementary Pages

I Bibliography: In this section, you should include all referesce
cited in the report and those not cited, but cdedguio shed light
on the problem. References are cited uniformly @cwbrding to
a given style.

Most universities adopt the APA format. Referenaes done serially
and alphabetically. You can look for the APA formatl go through it.

. The Appendices This contains extra information which is part
of the report the reader should know about, butnemtessarily
for inclusion in the main report. They include dotables, forms,
instruction aids, data collecting instruments, geamalysis data,
scoring protocols and procedures, lengthy quotatéio.

Each separate entry heading is listed as APPENDIARPPENDIX B,
etc.

SELF-ASSESSMENT EXERCISE 1

Go to any university library and select three défe research projects.
List the items on the table of content and compiaeen.

4.0 CONCLUSION

At the end of your programme, you are expectedatoymout a research.
At the end of the research, you are also expedeslibmit a written
report of the investigation. In this unit, you hagene through the
involvement in the writing of the report. A vemportant demand here
Is that you must be as objective as possible im ygport. At the initial
stage, you cannot make any statement that would gba are in favour
or against an idea. Your report should be devoidewfotional or
subjective statements. You should arrange the rdifteparts of the
report so as to make it possible for a reader sdyelcate any section
of particular interest to him.

5.0 SUMMARY

In this unit, we have discussed and presented glsaformat of a
research report. We have also discussed these istapetails stating
from the preliminary stages to the supplementapgest. We have
emphasised that your reports should not be predenith personal
pronouns like I, my, we etc. Instead use impersqrainouns and
passive voice. You should make sure that the rapovtitten in a clear,
simple and straightforward style. Your motive shibule effective
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communication. Therefore, use very simple languagéu should

always be brief so as not to bore your reader. rébhations should only
be used after they have been written in full earlfevoid the use of
generalizations or conclusions, which are not stpgadoy the findings.
We also said that every source cited in the worlkksad but noted cited
in the work should be documented in the referenagep Improper
citation or inability to give details of a sourciked in the body of the
work should be documented in the reference paggrdper citation or
inability to give details of a source cited in thedy of the work should
be avoided. Remember that proofread the reportotighly after

typesetting. This will help you not submit avoidalelrrors.

Congratulations for being part of the success stdridOUN, and for
graduating in this programme.

6.0 TUTOR-MARKED ASSIGNMENT

Pick up any four (4) research projects. Studyahstracts. What are
the things that are common to all of them?
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