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Introduction

EDU723: Educational Research Methods is a 3 crealirse for all
Masters Degree students in Education.

The course consists of 21 units divided into 7 neslat 3 units per
module. The course material has been developeduito graduate
students in Education at the National Open Unitersif Nigeria
(NOUN) by adopting an approach that highlights #ey areas of
Educational Research.

After you have successfully completed this course yvould have
developed a positive attitude to research. Youlavbe able to initiate
research work, develop it and successfully exeguteYou would be
able to write and publish research reports. Youwldide able to write
research proposals for grants and criticise alésypf research reports
with confidence. You are required to avail yoursbe opportunities
that abound in modern libraries such as the Inte@B-ROM, E-mail
and some current collections of research and statiextbooks.

There are no compulsory prerequisites for this seurHowever, you
are expected to have done some basic courseseaarcbsmethods and
written a project at the undergraduate level. Tloeirge however
demands that you be computer literate enough talsdar information
from the Internet and other accessories such aSEhROM.

The Course Guide tells you briefly what the coussabout, what course
materials you will be using and how you can workiyavay through

these materials. It suggests some general guedefor the amount of
time you are likely to spend on each unit of theirse in order to

complete it successfully. It also gives you sonmedgnce on your
Tutor-Marked Assignments.

What You Will Learn in this Course

This course will introduce you to the major aspedtsesearch methods
in education. During the course, you will learroabwhat research is
all about: parts of research that deal with thentifieation and
development of the problem; the search and useweéw of literature;
the different methodologies in research developmantl the various
techniques for the collection, writing researchpmsal and reports. The
recent approach for referencing based on the Ameriesychological
Association (APA) format will also be discussed.

The importance of research in a world faced withriads of problems
need no emphasis. Research deals with identifpraplems and
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searching for solutions for them. The problemasnpounded by the
fact that we are in a world that is finite which ascommodating a
population both in land and sea that is doublirgf.faThe world will
collapse if researchers in the various fields afeavour do not seek for
solutions arising from their fields. Education asuence education in
particular, is an area where the problems seemetp sblution: only
well thought out and well executed research studaeght provide
panacea to these problems. On the other handyuifaye within the
academic community, you have no choice but to madbk&techniques
of research if you must climb the ladder of progresuccess and
greatness, and also to reach the peak of yourrcaree

As you go through the course, you will discovertthize different
aspects of research are like the human body, ifpaniyis left out, the
research work and its product cannot be compl&e.be an expert in
research, you must endeavour to master very metislyl all aspects of
research work.

Course Aims

This course aims to give you an understanding ef tdthniques of
research and how they are used in conjunction stétistics and a good
command of English language to initiate, develo@ execute research
work and produce quality research reports.

Course Objectives

To achieve the aims listed above, the course setsalb objectives. In

addition, each unit also has specific objectiv€be units’ objectives are
also included at the beginning of each unit; yoousth read them before
you start working through the unit. You may waatrefer to them

during your study of the unit to check on your pess. You should
always look at the unit objectives after completangnit, in this way,

you can be sure that you have done what is reqoirgdu.

Below are the overall objectives of the course. IRgeting these
objectives, you would have achieved the aims ofcth@se as a whole.
On successful completion of the course, you shbaldble to:

. explain what research is;

. select, shape and define research problems;

. relate theories and concepts to hypotheses forionjat
. write components of the problems;

. carry out feasibility report of a research problem;

. review related literature;

. explain constructs and variables;
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. differentiate between quantitative and qualitatesearch;
. describe the different types of research;

. carry out a research;

. select appropriate methodology for a specific redea
. define population and sample;

. select sample from a target population;

. utilise the different sampling techniques;

. design an instrument;

. use the appropriate instrument for data collection;

. determine the validity and reliability of an ingtmant;

. produce a research proposal; and

. write a research report.

Working through this Course

To complete this course, you are required to réadstudy units, read
set books and read other materials provided byNhagonal Open
University of Nigeria (NOUN). You will also need tundertake
practical exercises for which you need access p@raonal computer
running Windows 95. Each unit contains Self-Asses#nExercises,
and at certain points during the course, you welldxpected to submit
assignments. At the end of the course is a fixalmenation. The
course should take you about a total 42 weeks noptzte. Below are
the components of the course, what you have tambhow you should
allocate your time to each unit in order to compléhe course
successfully on time.

Course Materials

Major components of the course are:

. Course Guide

. Study Units

. Textbooks

. Assignment File will be available from the web CTEIin due
course

. Presentation Schedule.

In addition, you must obtain the set books and Rispice computer
software. There are copies of the Pspice compsiigient version
available on the internet for download or you mésogurchase your
own copy of Pspice on a CD-ROM. You are adviseds® version 8.0
because different versions may have different sctagouts. You may
contact your tutor if you have problems in obtagnthe Pspice.
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The study units in this course are as follows:

Module 1
Unit 1
Unit 2
Unit 3
Module 2
Unit 1
Unit 2
Unit 3
Module 3
Unit 1

Unit 2
Unit 3

Module 4
Unit 1
Unit 2
Unit 3
Module 5
Unit 1
Unit 2
Unit 3
Module 6
Unit 1
Unit 2
Unit 3
Module 7
Unit 1
Unit 2
Unit 3

4

What is Research?
Problem, Selection, Shaping and Refining
Theories, Concepts and Hypotheses Fornaulati

Components of the Problem and Feasibilits study
Review of Literature
Constructs and Variables

Qualitative and Quantitative Approaches

Action Research, Case Study and Observétesearch
Ethnography, Phenomenology, Grounded Thaady
Correlation Studies

Historical Research
Survey Research
Experimental and Quasi-Experimental Redearc

Experimental and Quasi-Experimental Rededrc
Ex-Post Facto Research and Evaluation Relsea
Population and Sample

Sampling Techniques
Designing Questionnaire
Interview and Observations

Level of Measurement, Validity and Relidtyil
Research Proposal
Writing a Research Report
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Assignment File

The assignment file will be posted on the Web CTEOL due course.
In this course, you will find all the details ofetlwork you must submit
to your tutor for marking. The marks you obtaim feese assignments
will count towards the final mark you obtain fonglcourse. Further
information on assignments will be found in theigssent file itself
and later in the section on assessment in thisseaguide. There are 21
Tutor-Marked Assignments in this course; the stadéould do at most
4. There are also two compulsory assignments oflwbne is to write a
research proposal.

Presentation Schedule

The Presentation Schedule included in your courastemals gives you
the important dates for this year for the completad Tutor-Marked
Assignments (TMA) and attending tutorials. Remembgou are
required to submit all your assignments by the da&. You should
guard against falling behind in your work.

Assessments

There are two aspects to the assessment of theecdinst are the Tutor-
Marked Assignments; and second is a written exatmima

In tackling the assignments, you are expected fgyamformation,
knowledge and techniques gathered during the courke assignments
must be submitted to your tutor for formal assesgnme accordance
with the deadlines stated in the Presentation Sdbednd the
Assignment File. The work you submitted to youotuwill count for
50% of your total course mark.

At the end of the course, you are required to @itd final written
examination of ‘3 hours’ duration. This examinatwill also count for
50% of your total course mark.

Tutor-Marked Assignment (TMA)

There are 21 Tutor-Marked Assignments in this ceusmad you are
advised to attempt all. Aside from the course ni@tprovided, you are
advised to read and research widely using oth@reates which will

give you a broader viewpoint and may provide a deemderstanding
of the subject. Ensure all completed assignmergssabmitted on

schedule before the set deadlines. If for anyam®syou cannot
complete your work on time, contact your tutor lvefthe assignment is
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due to discuss the possibility of an extension. lesl in exceptional
circumstances, extensions may not be grantedtaitetue date.

Final Examination and Grading

The final examination for this course will be oh8urs’ duration and

have a value of 50% of the total course grade. afdas of the course
will be assessed and the examination will consisjuestions, which

reflect the type of self-testing, practice exersissnd Tutor-Marked

Assignment you have previously encountered.

Utilise the time between the conclusion of the &stly unit and sitting

for the examination to revise the entire courseu Yhay find it useful to

review your self-tests, Tutor-Marked Assignmentsl aomments on

them before the examination.

Course Marking Scheme

The work you submit will count for 50% of your tbtaourse mark. At
the end of the course, you will be required tdaita final examination,
which will also count for 50 percent of your totahrk. The table below
shows how the actual course marking is broken down.

Table 1 Course Marking Scheme
Assessment Marks
Assignment 6 (TMA) 6 assignments, best 5 will [be
used for CA=10x5 =50%
Final Examination 50% of overall course marks
Total 100% of course marks

Course Overview

This table brings together the units and the nurobe&reeks you should
take to complete them and the assignment thatwahem.

Unit | Title of Work Weeks | Assessment
Activity | (end of unit)

Course Guide
Module 1

1 | What is Research?

2 | Problem Selection, Shaping and
Refining

3 | Theories, Concepts and Hypotheses
Module 2

1 | Components of Setting and
Feasibility of a Study
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2 | Review of Literature

3 | Constructs and Variables
Module 3

1 | Quantitative and Qualitative
Research

2 | Action Research, Case Study and
Observation Research

3 | Ethnography, Phenomenology
Ground Theory and Correlational
Studies
Module 4

1 | Historical Research

2 | Survey Research

3 | Experimental and Quasi
Experimental Research |
Module 5

1 | Experimental and Quasi

Experimental Research I
2 | Ex-Post Facto Research and
Evaluation Research

3 | Population and Sample
Module 6

1 | Sampling Techniques

2 | Designing Questionnaire

3 | Interviews and Observations
Module 7

1 | Level of Measurement, Validity and
Reliability

2 | Research Proposal

3 | Writing a Research Report
Revision
Total

How to Get the Best from this Course

In distance learning, the study units are speciafveloped and
designed to replace the university lecturer. Hengmi can work
through these materials at your own pace, andtemhe and place that
suits you best. Visualise it as reading the lectnstead of listening to a
lecturer.

Each of the study units follows a common formahe Tirst item is an
introduction to the subject matter of the unit, &oav a particular unit is
integrated with the other units and the course a$i@e. Next is a set
of learning objectives. These objectives let yoow what you should
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be able to do by the time you have completed thie Mfou should use
these objectives to guide your study. When yoweHavshed the unit,
you must go back and check whether you have aathithe objectives.
If you make a habit of doing this, you will sigmiéintly improve your
chances of passing the course.

The main body of the unit guides you through thguned reading from
other sources. This will usually be either fronuyset books or from a
list of References/Further Reading. You will be directed when you
need to use a computer and also the tasks youdousthe purpose of
the computing work is two-fold.  First, it will eahce your
understanding of the material in the unit. Secabhdyill give you
practical experiences of using programmes which yould well
encounter in your work outside your studies. Iy ament, most of the
techniques you will study are applicable on computa normal
working practice, so it is important you encountieem during your
studies.

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 actastyou 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 problem, telephone your facilitator post the
guestions on the Web CT OLE’s discussion boardndéteber that your
facilitator’'s job is to help you. When you needmealo not hesitate to
call your tutor to. In summary,

. Read this Course Guide.

. Organise a study schedule. Refer to the coursevieve for
more details. Note the time you are expected emdmpn each
unit and how the assignments relate to the unimportant
information e.g. details of your tutorials, and thege of the first
day of the semester is available from the Web CTEOLYou
need to gather together all this information in @tece, such as
your diary or a wall calendar. Whatever method gbaose, you
should decide on and write in your own dates forkivg on
each unit.

. Once you have created your own study schedule vdoything
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 for help.



EDU723 EDUCATIONAL RESEARCH METHO

. Turn to unit 1 and read the introduction and thecives for the
unit.
. 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 arerkirng on and
one of your set books, on your desk at the same tim

. Work through the unit. The content of the unieitshas been
arranged to provide a sequence for you to follods you work
through this unit, you will be instructed to reaectons 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 weealeré the
dates) access the Assignment file on the Web CT @bhH
download your next required assignment. Keep imdntihat you
will learn a lot by doing the assignments carefullyhey have
been designed to help you meet the objectiveseottiurse and,
therefore, will help you pass the examination. r8uball
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 ahythe
objectives, review the study material or consulinjutor.

. When you are confident that you have achieved a’suni
objectives, you can then start on the next unitoc@ed unit by
unit through the course and try to pace your stsalythat you
keep yourself on schedule.

. When you have submitted an assignment to your témor
marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignment igned pay
particular attention to your facilitator's comment€onsult your
tutor as soon as possible if you have any questopsoblems.

. After completing the last unit, review the coursed gorepare
yourself for the final examination. Check that ywave achieved
the unit objectives and the course objectives.

Facilitators/Tutors and Tutorials

There are 20 hours of tutorials provided in suppbthis course. You
will be notified of the dates, times and locatioh these tutorials,
together with the names and phone number of ydar,tas soon as you
are allocated a tutorial group.

Your tutor will mark and comment on your assignmsekieep a close
watch on your progress and on any difficulties yoight encounter as

9
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they would provide assistance to you during thes®u You must mail
your Tutor-Marked Assignments to your tutor welfdre the due date
(at least two working days are required). They @ marked by your
tutor and returned to you as soon as possiblenddtesitate to contact
your tutor by telephone, e-mail, or discussion do&ryou need help.
The following might be circumstances in which yooul find help
necessary when:

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

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

. you have a question or problem with an assignmeith your
tutor’'s comment on an assignment, or with the grqddf an
assignment.

You should try your best to attend the tutorial$is is the only chance
to have face-to-face contact with your tutor ands& questions which
are answered instantly. You can raise any proldaoountered in the
course of your study. To gain the maximum ben&fiim course

tutorials, prepare a question list before attendign. You will learn a
lot from participations in discussions.

Summary

EDU723: Educational Research Methods intends toosxpyou to
research techniques. Upon completing the coumewyil be equipped
with the knowledge required to produce a good meseaork. You will

be able to answer questions such as:

. What does research mean?

. How does one identify research problems?

. What is the role of literature?

. What are the qualities of a good research proposal?

. At what level of significance will | reject this pgthesis, etc?

We wish you every success in the future.

10
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MODULE 1 BASIC ISSUES IN RESEARCH METHODS

Unit 1 What is Research?
Unit 2 Problem Selection, Shaping and Refining
Unit 3 Theories, Concepts and HypotheSesmulation

UNIT 1 WHAT IS RESEARCH?
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definition of Research
3.2 Classification of Educational Research
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Research has become such a prevailing phenomenour @ivilisation
that all of us are impacted by it. Scholars armactitioners of various
academic disciplines and professions engage irargse Students do
not progress very far in our formal education gystavithout
encountering the necessity to do some type of relsed&kesearch is
conducted in many settings, laboratories, classspditraries, the city
streets, and foreign cultures, just to mentionva. fé lot of research is
now done by computer.

Graduate students may find it difficult, at leasirlg in a graduate
programme to identify with research situations sm#ley into a process
of conducting research. It may be that the onlyivation for taking a

research methods course and for engaging in réseaml is that they
are required in the graduate programme. Expeainskexperience for
conducting research are limited, so the necessitihfs course.

No course, no matter how well designed can be d¢&gdeto confer

research competence, nor can any book, presaeialant information.

Research skills and understanding are achieved dmigugh the

combination of a course like this and experience.

This course aims at providing you with tools tordeearch, to help you
to avoid some of the pitfalls and time-wastinglf,ato establish good
research habits and to take you from the stageelgfcting a topic

14
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through to the production of a well-planned, metiodically sound
and well-written final report or dissertation. Siieally, in this unit you
will find the answer to the question “what is resb”

2.0 OBJECTIVES

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

. explain what research is;

. state the characteristics of a research;

. list the goals of research;

. explain the role of theory in research; and

. name the different types of educational research.

3.0 MAIN CONTENT
3.1 Definition of Research

The term “Research” is used to cover a broad sp@cbf meaning in
everyday speech; this makes it a confusing wordtlier students —
especially those who must learn to use the wordtsnspecialised
denotation.

When it comes to matter of research, the situatbrthe average
consumer — primary or secondary school teachernsmior or
administrator is not much different from that oé thraduate student. In
fact, a considerable portion of the graduate stug@epulation is often
made up of school personnel pursuing graduate degre a part-time
basis. But regardless of degree requirementsargsas done for the
purpose of explaining and predicting phenomena, ianthe case of
educational research, those that impact upon tegamd learning and
the operation of the schools. There is an inheessumption that
educational research, by providing a better undedshg of the
education process will lead to the improvementdioational practice.
Decision making in the schools is based on a coatioin of experience,
expert opinion and research results, and the piiesl educator should
be knowledgeable about research methodology antises

Often the students who spend the whole day inikiarlyy making notes
from textbooks and other publications or the oneowisits many
websites in the computer or another who managesighr available
sources to retrieve some information all claim ® dwoing research.
Research has been defined by many scholars, sceshesators and
others. Some of the definitions are stated below:

15
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Leedy (1997) defines research as the systematiwepsoof collecting
and analysing information (data) in order to inseaur understanding
of the phenomenon with which we are concerned w@rasted. Leedy
goes on to state what research is not. Reseandt mere:

I information gathering;

. transformation of facts from one location to thieest
iii. rummaging for information; and

V. catchword to get information.

SELF-ASSESSMENT EXERCISE 1

1. State two operational terms in Leedy’s definitidnmesearch.
2. Give two examples of what research is not.

According to Leedy, research is an activity or gsscthrough which we
attempt to systematically and with the supportatbgdgive an answer to
a question, the resolution of a problem or a greatelerstanding of a
phenomenon. This process is called research mathgnd

According to Leedy, the process has the followiiggnecharacteristics:

0] Research originates with a question or problemThe world is
filled with many unanswered questions and unresbjy@blems.
Everywhere we turn, there are things that make asder or ask
guestions. And by asking questions, we strike fttet spark
igniting a chain reaction that terminates in theesgch process.
An inquisitive mind is the beginning of researdde asserts that
the hope of mitigating our ignorance lies in thegfton we ask
and the information we gather in whose collectiveanming we
may find insight.

(i)  Researchers require a clear articulation of a goala clear
unambiguous statement of the problem is critiddlis statement
means that ambiguity must be avoided in researdtgaals must
be stated clearly and precisely.

(i)  Research requires a specific plan of procedureResearch is
not an excursion into happy expectation of fonddpihg that the
data necessary to solve the problem will magicalipn up.
Rather it requires a carefully planned attack, arde and
discovery mission, properly planned in advance. seRechers
plan their overall research design and specifieassh methods
in a purposeful way — i.e. to yield data relevanthteir particular
research problem. The research design and metbdoks used
depend on the specific research question.

16
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(iv)

v)

(vi)

(vii)

Research usually divides the principal problems i@ more
manageable sub-problemsThe whole is composed of some of
its parts. That is, a universal natural law, thatalso a good
precept to observe in thinking about one’s princigaal in
research. Principal problems are broken down moare
frequently than is realised. Definitely, most @shers do not
take time or the trouble to isolate the lesser @k within the
major problem and consequently their research pi®jsecome
cumbersome and unwieldy.

Researchers are guided by specific research problem
guestion or hypothesis:A hypothesis is a logical supposition, a
reasonable guess, an educated conjecture. It nnaegt dour
thinking to the possible source of information thatl aid in
resolving the research problem through the resmiutof
attendant sub-problems. Hypotheses are constanirrirgg
features of everyday life. They present the natuaaking of the
human mind. Each of these hypotheses provideseatidin for
exploration to locate the information that may tesothe
problem of malfunction. It is noteworthy that hypeses are
never proved; they are either rejected or acceptédter the
hypotheses come data. The data either suppodildofsupport
the hypotheses. Many of the greatest discovemissience have
begun as hypotheses.

Research accepts certain critical assumptionin research,
assumptions are equivalent to axioms in geomety self-

evident truths, the sine qua non of research. assimptions
must be valid or else the research cannot proceEdr this

reason, careful researchers — certainly in acadessigarch — set
forth a statement of the assumption as the bedupck which

their study must rest. In your research, therefibris important

that others know what you assume with respect tar wbudy.

Note, that an assumption is a condition that igmator granted,
without which the result situation would be imptési For the

beginning researcher, you need to state your adsumspfor it is

better to be over explicit than to take too muahgi@anted.

Research requires the collection and interpretatiorof data in

attempting to resolve the problem that initiated the research:

Having isolated the problem, divided it into appiafe sub-
problems, posited reasonable questions or hypahesw
recognised the assumptions that are basic to tire effort, the
next step is to collect whatever data that seemogpiate and to
organise them in meaningful ways so that they @amterpreted.
Data, events, happenings and observations areofsilves only
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data, events and observations — nothing more. sigreficance
of the data depends on the way the human mindpirges the
information from those data. In research, unpreegsata are
worthless.

(viii) Research is by its nature, cyclical or more exactlizelical: The
research process follows a cycle and begins simiyfollows
logical developmental steps.

What however, seems like a neat circle may nevecdmelusive. In

exploring an area, one comes across additionalgrabthat need to be
resolved. Research begets research. To viewrods#as way is to

invest it with a dynamic quality i.e. its true nauwvhich is different

from the conventional view, which sees researcétasc, self-contained
and an end in itself. Every researcher eventuablyns that genuine
research creates more problems than it resolveish B the nature of
the discovery of knowledge. You will note that tiis while, we have
been discussing Leedy’s definition of research hrgdeight distinct

characteristics of research methodology.

SELF-ASSESSMENT EXERCISE 2
Explain why research requires a specific plan otpdure.

Best and Khan (1995) define research as the systearad objective
analysis and recording of controlled observatidret tmhay lead to the
development of generalisations, principles or theorresulting in

prediction and possibly ultimate control of evenf3ue to the abstract
nature of this definition, they stated a summarycbéracteristics of
research which according to Best and Khan (1995) nadp to clarify

its meaning. The characteristics are summariskxhbe

Research:

. emphasises the development of generalisationscipl@s or
theories that will be helpful in predicting futusecurrences;

. Is based upon observable experience or empiricdérue;

. involves gathering of new data from primary ortfinend sources
or using existing data for a new purpose;

. is often characterised by carefully designed procesithat apply
rigorous analysis;

. requires expertise;

. strives to be objective and logical, applying evpogsible test to

validate the procedures employed, the data coleeted the
conclusions reached;
. involves the quest for answers to unresolved probje
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. Is characterised by patient and unhurried activity;
. is carefully recorded and reported; and
. sometimes requires courage.

Best and Khan believe that a researcher should bschelarly

imaginative person, with a high integrity, who idlwg to spend long

hours painstakingly seeking truth. They noted tresearchers are
human beings, and ideals that have been listechewer completely
realised. Like righteousness, their goals to stifior it are not at all
achieved by every research.

SELF-ASSESSMENT EXERCISE 3

Mention three similarities and two differences betw Leedy's and
Best and Khan’s characteristics of research.

3.2 Classification of Educational Research

There are many ways to classify educational rekeatadies, and
authors use classification systems of varying degref complexity.
Essentially, classification systems are valuablé¢oextent that they are
useful for enhancing the effectiveness and effiyelny which research
is conducted. Three systems are described hexdjrgh based on the
goal or purpose of the research; second is thatgiinst — quantitative
dichotomy that represents two distinct orientatimmphenomenon being
studied. The third system is a classification efgral methods used in
educational research. All of the three systemd kgl discussed in
greater details in this course. However, below lmsted the different
types of research based on the three systems siestabove:

I Basic and applied research;

. Qualitative and quantitative research;
iii. Experimental research;

Iv. Quasi-experimental research;

V. Non-experimental quantitative research;
Vi. Historical research; and
vii.  Ethnographic research.

SELF-ASSESSMENT EXERCISE 4

State the three systems of classifying research.
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4.0 CONCLUSION

In this unit, you have learnt the:

. different definitions and characteristics of resbar
. goals of research; and
. different types of research.

5.0 SUMMARY
You have been introduced into research methods ibgusking its

definitions, characteristics and types. In thetnext, we shall discuss
the steps to be taken in conducting a research.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss why there is no single definition of resbar

2. In your own opinion, why do we have different cléisations for
educational research?

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

In this unit, we shall discuss how to select a aed®e topic. In most

cases, you are expected to select your researchidpyourself, though

occasionally, your supervisor may suggest a tamgodu. Note that the
supervisor can only suggest as the final choica i@search topic is that
of the researcher. However, both the supervisdrtae student must
necessarily agree on the topic to be researched iSelection of an
appropriate research topic for investigation is ftlist hurdle to be

crossed by a researcher. In this unit, you walrlehow to go about
selecting a topic for investigation.

2.0 OBJECTIVES

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

. select a research topic for investigation;

. identify the various sources of materials for chogs topic;

. shape and refine a research problem;

. recognise that personal interest plays a rolelgcB8ag a research
topic;

. narrow a wide research topic to workable size.
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3.0 MAIN CONTENT

3.1 Selecting a Research Topic

This is the first activity in the research processl it is often the most
difficult especially for beginners. The problem shibe identified with
adequate specificity. It is at this point in mastydies that hypotheses —
tentative “guesses” or conjectures about whatevdyeing studied are
generated. Variables must be identified and ddfaequately for their
use in the context of the study so that necessatey @hn be identified in
preparation for data collection. This is done ba basis of existing
knowledge. The literature is reviewed for inforioatrelated to the
research problem and to the possible methods fodwming the
research, basically to determine what others hawee dand have
discovered that might be useful.

One fact a beginner should bear in mind, is thegaech is often tasking,
slow and rarely spectacular. It should be realiged the search for
truth and the solution to important problems takgreat deal of time
and energy and intensive application of logicahking. In the search
for a topic for study of investigation, the defiait and characteristics of
research must be borne in mind.

3.2 Likely Sources for Suitable Research Topic

Many of the problems confronted in the classrodme, $school or the
community lend themselves to investigation. Aldechnological

changes and curricula developments are constantigibg forth new

problems and opportunities for research. For exanthe impact of

Universal Basic Education programme (UBE) on sinihgs as primary
school enrolment, production and sale of primarngrsme instructional

materials, the state’s concern for primary scieztce The whole area of
computer education provides avenue for a good nurobeesearch

topics through CD-ROM and Websites. Also, througternational

abstracts typed for computer process. , classrdertures, class
discussions, seminar reports and out of class egehaf ideas with

fellow students and lecturers could suggest maimyusating problems

for solution. Reading assignments, particularlyri@ls and current
textbooks, research reports, term papers oftenestigglditional areas of
needed research.

The selection of an appropriate problem is a matfeasking good
guestions — that is, questions that are relevadt important in the
educational context. There are different ways blyictv research
problems are selected, not all of them are du&dariternal motivation
of the researcher, desirable as that may seemdu@e students seeking
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research problems in order to complete the req@nesnfor a graduate
degree typically zero in on a research problemmm @ two ways. They

associate themselves closely with the researchtgftd one or more

professors serving as their mentors, and identifglated problem or

one that comprises a subset of that research effine assumption is
that the reason students are studying with spegififessors is because
of mutual interest. The second way is through wdismons with other

graduate students, some of whom are farther alanthe graduate

programme and can provide insight into the selagtimcess.

Although the selection of a research problem mayst® be somewhat
of a “broad” process as described above, therecantain factors that
facilitate the process. The research problem shbelof interest to the
researcher, and to at least some recognised segrhéhé education
profession. Its place in the context of educattwould be assured,
especially if the research topic is being seled®mda thesis, but a
completely original research idea is rare. It isrenlikely that the
research will be an extension of some already cete@lproject. The
extent of duplication or replication that is deblmin such studies
depends on the specific area and the conditioktiseofesearch.

SELF-ASSESSMENT EXERCISE 1

What is the most reliable factor to be consideredhioosing a research
topic?

Another factor is the significance of the resegrobblem for education
from either a practical or theoretical viewpoirifrivial problems — for

example the proportions of elementary students wkear canvas or
leather shoes and the relationship of this choi€tefootwear to

achievement — can be researched procedurally. vesearch problems
can be identified relative to the effects of schoefbrm. A research
problem should add to the existing knowledge ortrdoute to the

educational process in a meaningful way.

Also, previous research can lead to new researtheie is reason to
doubt or question the findings of the original studlf you have a
reason to suspect research findings, then you aaeady-made topic
on which to conduct a research yourself.

Evaluation in the form of programme evaluation apdactice
effectiveness evaluation has become an increasingdprtant activity
in science educators’ agencies or organisations thad science
education programme these days demand that ewluatudy be
conducted if funding is to be granted or continueBuch research
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developed for various practical reasons can takeyrmf@ms often such
studies are commissioned by the funding agency.

SELF-ASSESSMENT EXERCISE 2
Why do funding agencies demand evaluation of pt@jec
3.3 The Political Context of Problem Selection

The impression one might have from the precedisgudisions is that
the problem selection process is largely a mattpecsonal preferences.
But problem selection, like most other types of Aanactivity, cannot

be explained solely in such individual terms. &ctf many students
chose their research topics based on some thedretientation or

practical interest; some selection were guided Umhsfactors as: my
supervisor had much information on the topic, sope studying might
help me get a better grade, or | got financialstaece to work on the
topic, etc.

This means issues in political efficacy can infloemproblem selection.
In the world of professional research, the situati® like that of the
student. Although the number of problems to bdistlimay be infinite,
the resources society can allocate to them are Research is a major
societal enterprise in  which universities, non-goveental
organisations, private research corporations adéependent researchers
compete with each other for limited resources.th&t same time, there
are forces working in the society, to make sure the concerns of the
vested interest groups receive attention from ¢éisearch community. If
you select a good topic for your study, you couldaat some external
sponsorship. The above discussion shows that golslelection for
grant aided research is very much a political issue

3.4 Consultation with Supervisor

The major focus of this unit is how to select aessh topic. A lot of
students waste much time searching for a topiceseven abandon the
course midway because of inability to select adauceptable to the
supervisor. It becomes highly frustrating when @dtall the topics
presented to the supervisor are not feasible. Mewy¢he student must
be determined, patient and persistent on his/lecke

However, consultation with your supervisor is helpf Although, the
student should not expect research problems tesigreed, consultation
with supervisors or departmental lecturers in tlepaidtment is very
desirable. Most students feel insecure as theyoapp the choice of a
research problem. They wonder if the problem timeyy have in mind
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Is significant enough, feasible and reasonably fiade unknown

constraints. To expect a student to arrive atstipgervisor’'s office with
a complete acceptable problem is quite unrealistine of the most
important functions of the supervisor is to helpdent clarify their

thinking, achieve a sense of focus, and develomaageable problem
from one that may be top, vague and complex.

SELF-ASSESSMENT EXERCISE 3
Explain reasons why some students abandon thelugta work?
3.5 Shaping and Refining a Research Problem

Not all problems in education are researchablemesare philosophical
in nature and can be discussed but not researchedexample is a
guestion such as, “should the history requiremanthie senior high
school be one or two courses?” Chances are thtaeifequirement is
two courses, the students will learn more histdyyt the question
remains whether it is important that they have bwarses. Answers to
such questions are mostly based on value judgemelitadditional
conditions are not stipulated, the questions atgesearchable. Even if
problems are researchable, doing the research ptdyenfeasible. The
necessary data for the study may be excessive pibm&oo difficult to
obtain. Ethical considerations may be an invasibthe individual’s
privacy. Necessary resources such as laborataijitiess and funds
may not be available. Many of these kinds of cbods can make it
impractical to research a specific problem. Somes, the research
topic is so broad and encompassing that by itgeadffers little guidance
in terms of how to proceed. An example is, “Polagvelopment in
higher education in Nigeria”. This is a broad toghat lacks focus. The
next step is the research process which is tramglat general topical
interest into a precise researchable problem. sEge of the problem
needs to be narrowed to manageable proportionginifke narrowing
and focusing a research problem do not occur a bnt rather from a
continuous process involving a number of procedursesch as
conceptual development, review of literature, uait analysis and
reactivity.

3.5.1 Conceptual Development and Literature Review

A key step in refining a research problem is coheapdevelopment,
which entails identifying and defining the conceibtat will be the focus
of the study. In exploratory studies of a coumse,are entering areas
where there is little conceptual development amolagor purpose of the
research itself may be to identify and define cpige In cases where
there is an existing theory and research to relyhowever, some
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conceptual development occurs as a part of forimglad research
programme. One important part of the process mmatoow the focus of
the concept so that it encompasses somethingsti@asible to research
in a single study. For example, study on “polie@wvelopment in higher
education in Nigeria” could be reduced to Gendebarence Education
in a specified zone of the state or country. Otheekey concepts have
been clearly defined, the next consideration ig timeasurability. As a
rule, only concepts that are in some way measuiediebe used in the
research process. Eventually, concepts will havebé measured
(defining how effective are the concepts) so thmt @oncept that is not
readily measurable will be dropped.

With concepts measurable and deemed to be measuttablinext step is
the review of related literatures on the topic.isTia done to familiarize
the researcher with the current state of knowleidgthis area and to
learn how others described similar problems. Iltuidikely that a
researcher will formulate his/her problem like aaly the previous
researchers, except in a replication study. ThHiaegiew of literature,
the focus of the research project could be narroiweshsure that what
others have done are not unnecessarily duplicafBue researcher is
also likely to avoid pitfalls by learning from tlexperience of others. It
might be, for example, that one or more specifiprapches to a topic
have proved unproductive i.e. several studies hiared to find
significance results or strong relationships. Wsléhere is good reason
to believe that there were methodological weakressehese earlier
studies, using the same approach is likely to magk again to failure.
Research is likely to be more productive, if itdees on studies that
have achieved some positive results.

SELF-ASSESSMENT EXERCISE 4

Discuss the importance of literature review in egshg a research
problem.

3.5.2 Units of Analysis and Reactivity

Units of analysis are the specific objects or eleimie whose
characteristics are to be described and explainddadout which data
will be collected. Although there are many units amalysis, five
commonly used in humanities are: individuals, gsyuprganisations,
programmes and artifacts.

Much of survey research focuses on the individualtlze unit of
analysis. The typical survey, for example, obtam®rmation from
individuals about their opinions, attitudes or bebars. Anytime you
define a population of inquiry with reference tarso personal status,
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then you are operating at the individual level @élgsis. If you identify
your unit of analysis as an individual, it is imfort to recognise that
the entire analysis will remain at that level. Ahes, the study may
focus on groups such as teachers as the unit dysasand data are
collected on group characteristics or behaviour.IsoA studies in
humanities could deal with organisations such ashers, schools,
unions, governments, and corporations. Researchumanities can
focus on programmes as the basic unit of analyBie programme may
provide services for and it may exist as part obeganisation, but it is
still a separate unit of analysis about which daita be collected.

Another unit of analysis is the social artifactsiethare simply any
material products produced by people. Examplesnaamay, such as
books, magazines, automobiles etc. Clearly spegfyhe unit of
analysis in research is very important in ordeavoid an illegitimate
shift in the analysis from one unit to another.f8hg from one level to
another can result in drawing erroneous conclusi@nsexample of this
kind of error is called ecological fallacy which irsferring something
about individuals based on data collected abouumggo A clear
awareness of the unit of analysis which a reseaiishgealing with can
help ensure that no illegitimate shifts are made.

Another point to consider in refining and shapingrablem is the issue
of reactivity. This term refers to the fact th&ople can react to being
studied and may behave differently from when theyndt know they
are being studied i.e. the data collected from [geono know they are
objects of study might be different from that cotkd from the same
people if they did not know. Therefore, a reactigsearch technique
changes the very thing that is being studied. Ssppou are a teacher,
and a researcher comes to observe the teaching clasdroom
interaction, definitely the reaction of the teached the pupils would be
such that would provide the best possible classreamronment and
interaction.

SELF-ASSESSMENT EXERCISE 5

Summarise the two units of analysis commonly usechumanities
studies.

4.0 CONCLUSION

In this unit, you have learnt that several factsinsuld be considered
when choosing a research topic. Information oriable topics on
research could be obtained from a variety of saumceluding libraries,
journals, CD-ROM, websites etc. An identified gextt@esearch topic
must be narrowed and focused into a precise rdsaaecproblem. The
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shaping and refining of a research problem involvesnceptual
development, review of literature, units of anadyand reactivity.

5.0 SUMMARY
You have studied how to select, refine and reslaapEsearch problem.

In the next unit, you will learn concepts theoriasd formation of
hypotheses.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the various ways through which you cancteleesearch
problem.
2. Explain the influence of the following on a resdarapic:

Literature review
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1.0 INTRODUCTION

In the last unit, we discovered that a well artitet research topic
provides a focus for the entire study. This unill wxplain how to
formulate hypotheses, concepts and theories wirehath components
of scientific knowledge. A good research followise t scientific
approach in its execution. According to Kerling&973), a scientific
approach is a special organised form of all reifkectthinking and
inquiry and he views the formulation of a probldmg — “the scientist
will usually experience an obstacle to understagmdanvague unrest
about observed and unobserved phenomena, a cyrassto why same
is as it is. His first and most important stepagyet the idea out in the
open, to express the problem in some reasonablyageaile form.
Rarely will the problem spring full blown at thisage. The formulation
of a good research problem requires time, reflacéiod examination of
all possible components.

In this unit, you are going to study about theang aoncept and the role
they play in hypotheses formulation.

2.0 OBJECTIVES

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

. define a theory
. define a concept
. explain the relationship between concept and theory
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. discover the role played by concept and theorjhénformulation
of a research problem
. write statement of the problem for a chosen resetpic.

3.0 MAIN CONTENT

3.1 Whatis a Theory?

The term “theory” is used often in educational egsh: for example, we
talk about curriculum theory or learning theory. erknger and Lee
(1999) define a theory as “a set of interrelatedstmcts (concepts),
definitions and propositions that present a systemaiew of
phenomena by specifying relations among variablés the purpose of
explaining and predicting the phenomena” (p. 11).

Brodbeck (1963) includes many of the same idedseimdiscussion of
theory, adding that a theory is a set of laws drad &ll statements in a
theory, both explained and explaining are genextiins. The laws
doing the explaining are the axioms; the generabisa explained are
the theorems. Theories can range from a singt®lsigeneralisation to
a complex formulation of laws. She thus summarikat“a theory is a
generalisation or series of generations by whichattempt to explain
some phenomena in a systematic manner”.

In comprehending theories and the role they plaig, helpful to realise
that “theories are used in our everyday lives,aitih they may not be
called theories or people may not be aware of ugiag). Nonetheless,
our decisions and behaviour are based on our ppstience and what
we have learned from others. From these expersgngeu can
generalise that certain physical, psychological ancial processes are
operative and will continue to be important in thure with predictable
consequences. This is our “common sense” theayytdiow the world
operates and forms the basis for our decisions.

Unlike common sense theories, theories in reseamelprecise, detailed
and explicit. It is however important to recognilkat a theory is always
tentative in nature. By conducting research, sigengather evidence
that either supports or fails to support a theoaktiexplanation or
practice intervention. No theory stands or falistioe basis of one trial.
Theories are tested over a long period of time lapnyninvestigations.
Only with the accumulation of research outcomesymanbegin to have
confidence concerning the validity of a theory.

SELF-ASSESSMENT EXERCISE 1

Define a theory.
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3.2 The Functions of Theories

Basically, theory helps provide a framework by segvas the point of
departure for the pursuit of a research probleneof identifies the
crucial factors. It provides a guide for organgsiand connecting the
various facets of the research. However, besidewiging the

systematic view of the factors under study, theotyanay also very
well identify gaps, weak points, and inconsistesdieat indicate the
need for additional research. Also, the develogmoénhe theory may
light the way for continued research on the phemamender study. In
educational research, theory serves as synthedisnmagjon, combining

ideas and individual bits of empirical informatimio a set of constructs
that provides for deeper understanding, broadernmgaand wider

application. In a sense, a theory attaches medoirigcts and places
them in proper perspective. Through this proc#ss,theory aids in
defining the research problem; that is, it helpsdentify the proper
guestions to be asked in the context of the spegrbject.

As indicated in Kerlinger and Leeds (1999) defomti a theory also
serves the purposes of explaining and predictinly. suggests an
explanation of observed phenomena and it can atsdigh as yet
unobserved or undiscovered factors by indicatingirtipresence.
Operating under the assumption that the theory assistent, the
researcher is then tipped off: in terms of whatdok for. Another

function of theory is to provide one or more gehsations that can be
tested and then used in practical applicationsfarter research. This
development of generalisations is based on the ngd#san that

generalisations do exist in education (or in argaannder study) and
that individual observations are special casesio generalisations.

3.2.1 Characteristics of a Good Theory

Conditions under which research is conducted and dee obtained

within and across studies tend to be more valualtblen incorporated

into a meaningful unit: standing alone, they maymean much. As the
facts of the research study, the data derive sa@m€e from the theory

or theories which they fit. Conversely, the thesrbecome acceptable
to the extent that they enhance the meaning ofithe. Through this

process, more adequate theories and unobstructesl dae secured;

theory stimulates research and conversely, resestigfulates theory

development and theory testing.

The criterion by which we judge a theory is nottrgth or falsity, but
rather its usefulness. Theories sometimes decraasgefulness in the
light of new knowledge, and they are combined,aepdl and refined as
more knowledge is made available.
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A good theory is developed in such a way that gmeegalisations can be
tested. The theory must be compatible with theeolaions made
relative to it and with already existing knowledgk. must adequately
explain the events or phenomena under study. Tieatey the

generalisability of the theory the more useful itl we because of its
wider applicability.

Another characteristic of a good theory is refldcie the law of

parsimony, which holds that a theory should beesdtanh the simplest
form that adequately explains the phenomena. ddes not mean that
all theories should be simple statements; rathey should be stated
succinctly and precisely, avoiding ambiguities amghnecessary
complexity. Important factors must not be overledk and the
comprehensives of the theory must be adequatésfpurpose.

3.3 Concepts and Hypotheses

3.3.1 Defining Concepts

An important part of theories are concepts. Tlasemental constructs
or images developed to symbolise ideas, persomsgsthor events.
Concepts are the “elements of theories discussdiredhey are the
building blocks that are interrelated in propositothat form the
explanatory statements of a theory. Scientificcemts, like worlds in
everyday language, are also symbols that can tefean extremely
broad range or referents. They may refer to somgtboncrete like
mass or something highly abstract like cohesionaatiasion.

Monnete et al (1994) state that scientific analysv®lves two types of
definitions of concepts — each functioning at dedédnt level of analysis
and serving different purposes. At the theoretimalabstract level,
concepts are given nominal definitions, verbal migéins in which

scientists agree that one set of words or symbdlsbes used to stand
for another set of words or symbols. Nominal dabns are directly
analogous to the dictionary definitions of ordinavgrds in which a
phrase is designed to give meaning to the woradoncept being defined
(Cohen and Nagel, 1934).

An important step in moving from the abstract lewéltheory to the
concrete level of research is to give concepts asjeral definition:

definitions that indicate the precise proceduresoperations, to be
followed in measuring a concept. The process ofingofrom nominal

to operational definitions can be complex becaussepts are more
general than abstract, and controversy often awses exactly what
they refer to. So it should be evident that openalising concepts can
be difficult, complex and sometimes, controversialhe process of
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moving from the nominal to the operational levet@led measurement
and will be treated in this course.

SELF-ASSESSMENT EXERCISE 2
Explain why we should be cautious of operationagjstoncepts.
3.3.2 Developing Hypotheses

Any attempt to include all specific information the statement of the
problem would make the statement cumbersome ancGnuageable, so
hypotheses may be developed to provide more spiggifind direction.
Hypotheses may be derived directly from the statéroéthe problem.
They may be based on the research literature, swnme cases, they may
be generated from data collection and analysis. hyfothesis is a
conjecture or a guess at the solution to a prolderthe status of the
situation. In a general sense, hypothesis takesome of the
characteristics of a theory, which is usually cdased a larger set of
generalisations about a certain phenomenon. Taugieory might
include several hypotheses. Logically, the apprasdb proceed so that
a decision can be made about whether or not thethgpes are tenable.
This is called testing the hypothesis; the resaftsuch a test either
support or refute the hypothesis.

What are the characteristics of hypothesis?

There should be a definite reason for the hyposheiginer from a theory
or from some evidence that it is a useful and \Jakichypothesis.

Typically, a hypothesis states a relationship éectfbetween variables
and this should be done in a straightforward aedrcinanner. Finally,
a hypothesis should be testable; indeed much &arel is directed
towards testing hypothesis. A weakness of manypthgses is that they
are too broad to pinpoint the specific problem unsieidy — as for

example, in the following hypothesis, “Bright stmt¢® have good

attitudes towards school.”

The term bright, good and attitudes represent tgpdgoad, undefined
generalities. Some type of vague relationship betwbrightness and
good attitude is implied, but little direction fogsearch is provided. To
convert the statement into an acceptable hypothesmsght be changed
to read:

“A positive relationship exists between the scavasthe (specific) 1Q

test and the (specific) attitude inventory for €mi$ aged nine through
eleven”.
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This new statement of the hypothesis includes arpea®lationship and
it is testable. It contains the operational défams of the statements
involved: academic aptitude (brightness) and al&ittsowards school.
These variables are defined by scores on a spdesicand a specific
inventory.

Developing hypotheses from theories is a creatroegss that depends
in part on the insight of the investigator. Be@aus/potheses link

theories to particular concrete settings, the mebea’s insight is often

the trigger to making such connections. Also, aedges combine two
or more theories to develop hypotheses that neitheory alone is

capable of generating.

3.3.3 The Research Problem

The heart of the research project is the problenfhe first important
state in a research is to articulate an accepabledem. Whatever you
do should have one purpose: to formulate a proliteah is carefully
phrased and represents the single goal of the roksedforts. The
selection of an appropriate research problem isatiemof asking good
guestions .... that is questions that are importaut elevant in the
educational context. Successful researchers atyestep in the
investigation ask themselves; “what am | doing, &sdwhat purpose
am | doing it?”

Selection of a research problem does not necegsardan it is

adequately stated. Usually, a problem requires smwdification to get

it into a suitable form for the study to proceetkefively. A problem

may be stated broadly and then systematically icestr through a
review of the literature in the initial stages b&tresearch effort. It is
better to work in this direction than to begin wéhproblem that is too
narrow and then attach pieces to expand it.

Research problems may be stated in a declaratidesariptive manner
or in question form. Many researchers, possibéyrttajority, prefer the
guestion form, but either form is acceptable. gbestion form may aid
in focusing the problem, and it is especially efifec when sub-
problems, are included within the larger reseandblem. The most
important characteristic of the problem statemsrihat it must provide
adequate focus and direction for the research.

At this point, it might be useful to give an exampif satisfactory and
unsatisfactory problem statements. A term suchtlas elementary
school curriculum” is far too broad to serve asr@bfem statement: in
fact, it really contains no problem. A satisfagtetatement might be:
“A study of the effects of elementary school curhion practices on the
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reading achievement of primary six pupils in Lagdwte”. Or in
guestion form, we might have “What are the effestselementary
school curriculum practices on primary six pupid.agos state?”

A good statement of the problem should provide rémearcher with
direction in pursuing the research. The basicctlire for the statement
of the problem is: Always state the problem in enptete grammatical
sentence in as few words as possible.

A problem could be: “A survey of the level of unsi@nding of
chemistry textbooks by Nigerian Secondary Schaalests”.

This is a problem. The next stage will be to stag purpose of the
problem. This may include to:

I determine the difficulty level of the textbooks;

. find if all the books treat all topics in the syllas sequentially;

iii. compare the understanding of the books betweerestsidn
public schools with those in private schools; and

iv.  find out if students in rural areas understanddibeks as much as
those in urban areas.

Having stated the purpose, the next will be tlseaech questions. Once
the research objectives are stated, both the seguestions and

hypotheses will be easier to state. Researchiquediased on the topic
could be:

I Do Nigerian students understand the chemistry toitb
available in the country?

. Do all the chemistry books treat all the topicstie syllabus
sequentially?

iii. Do urban students understand the chemistry textbbelter than
the rural students?

\Y2 Do public schools students understand the chemisitybooks
better than private school students?

More questions and objectives could be raised.
SELF-ASSESSMENT EXERCISE 3

What will be the meaning of the variable “understiag” in the study
above?
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3.3.4 Developing Hypotheses

The wide and controversial nature of this topidediberate as it will be
used in discussing other aspects of this courggotieses can be stated
in two different forms either in a directional mamnror in a ‘null’ form.
Examples of directional hypotheses are:

I Urban students understand the chemistry textboekterbthan
rural students.

. Public school students do not understand the chigntextbooks
better than the private school students.

Null Form:

a. There is no significant difference in the underdtag of the
chemistry textbooks between urban and rural scéioolents.

b. There is no significant difference in the underdtag of the
chemistry textbooks between public and private sthdents.

Hypotheses could also be stated in a correlatio@aner, such as:

“There is no relationship between the understandihghe physics
textbooks by urban and rural students”

The concise title of the problem, the research ativies, the research
guestions and the hypotheses constitute the veppriiant part of the
research known as the research problem. If tteer®@iproblem, there
will be no research because research is all almving the identified

problem.

Stating the Hypotheses and/or Research Questions

Hypotheses as discussed earlier in this unit anéatige, intelligent
guesses posited to direct one’s thinking toward sb&ition of the
problem. Research questions provide another mianguiding and
directing researchers thinking and are more commamn-quantitative
studies. Hypotheses and questions are helpfulusecthe researchers
need some points around which to orient the rebeiarsearching for
relevant data and in establishing a tentative ggalnst which to project
the data.

You should note that hypotheses are neither proeedlisproved. They
are tentative propositions set forth as possiblplagrations for an
occurrence or a provisional conjecture to assist gunding the
investigation of a problem.
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The Null Hypothesis (H))

The null hypothesis relates to a statistical metladdinterpreting
conclusions about population’s characteristics #ratinferred from the
variable relationships observed in samples. THehypotheses assert
that observed differences or relationships merebults from chance
errors inherent in the sampling process. This belldiscussed further in
this course.

SELF-ASSESSMENT EXERCISE 4
Name the various ways by which hypotheses canabedst
4.0 CONCLUSION

In this unit, you have learnt that:

. a theory is a set of interrelated constructs; and,

. guide for research and integration of multiple obatons;

. concepts are building blocks and operationalisingcepts are
difficult;

. hypotheses link theories to particular concretersg;

. the heart of the research project is the problem;

. hypotheses can be stated in the directional aridoruis;

. the concise topic, objectives, questions and hygsah constitute
the statement of the problem; and

. null hypothesis asserts that observed differenceglationships
merely result from chance errors inherent in thenming
process.

5.0 SUMMARY

In this unit, the role of theory and concept in tfeemulation of
hypotheses were discussed. Also, how to statestiiement of the
problem involving the topic, objectives, questi@arsl hypotheses were
also discussed. In the next unit, components moalem feasibility of
a study will be discussed.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain what is meant by a theory?

2. Discuss the role of concepts in formulating hype#se

3 Write one each of research questions, objectiveshgpotheses
on the topic: “The effect of Remedial Mathematics students’
performance in chemistry”.
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1.0 INTRODUCTION

In unit three, you learnt about the major composerit the research
problem — objectives, research questions and hggeth The statement
of the problem establishes the main objectiveshefresearch project.
The sub-problem provides ways of managing the stodyfocus and
scope. Other components of the research thatowilliscussed in this
unit are delimiting the research, stating the aggiom, discussing the
significance and definition of terms. By the tijeu have selected,
shaped and refined a research problem, the discuss$ithe feasibility
of the study becomes important. Often, practicalsaterations of what
can be reasonably accomplished given the time esaurces available
can force the researchers sometimes painfully doae the scale of a
project. A careful and honest appraisal of theetemd money required
to accomplish a project will be useful in determgnithe feasibility of
the project as planned and show if a modificat®meécessary. Time
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and money are two important issues when consideaingesearch,

particularly those for fulfilling a requirement féne award of a degree
like you are doing now. This unit will address twmmponents of setting
the problem as well as the feasibility of the study

2.0 OBJECTIVES

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

. delimit a research

. state the assumptions of a study

. describe significance of a study

. define terms that may assume specific meaningstaody
. carry out a feasibility on the researchability aftady.

3.0 MAIN CONTENT
3.1 Components of Setting a Problem

As mentioned in the introduction, there are comptsmef the setting of
the problem, which help in shaping and refining t®blem and
provide a focus and manageable scope for it. Téey help the
researcher to quicken the pace of the study and rdasler in
understanding it. Each component is discussedwbelo

3.1.1 Delimitation

These are the boundaries of the study. For exanmglstudy on

“Attitude of students towards integrated scienceiyrbe concerned with
Junior Secondary School (JSS) Il students withfanelé location such

as state, local government or a school or schadscommunity. Often,

conclusions are not to be extended beyond this lpppn sampled

unless the researcher can justify beyond reasonadldt that the

additional groups have the same characteristidso, Ahis aspect of the
study should provide full information of what thesearcher intends to
do and not to do. For example, in choosing thgesih for the study,

the researcher may decide not to include all stisdemo transferred
from other schools and those who attend scienssetarregularly.

The problem of delimitation often arises becauskargfe area that might
be covered by the statement of the problem. Famgie, the researcher
might discover that students from upper or middesg have all the
recommended textbooks and other instructional nadéer She may
decide later to classify the students into high Ewdincome groups in
order to find out the attitude of groups towardeisce. This raises a
problem to the researcher thus: Should the neweissuincluded into
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the problem? Is there any issue that could beetelk® make room for
the new one? Does the inclusion still leave thdystuith a critical mass
of the problem? All these are questions that aso@ated with the
delimitation of the problem.

The discussion shows that only a researcher wimkgrgarefully about
the problem will distinguish between what is rel@vand what is not
relevant to the problem. All variables and issaessidered irrelevant
by the researcher must be firmly ruled out in thatesnent of

delimitation. For a beginner, this is one of theas where consultation
with the supervisor or advisor is necessary. Musginners tend to
write statement of the problem that they could lyandanage. Best and
Khan (1995) provided some distinction between Htgins and

delimitations. Limitations are those conditions/twed the control of a
researcher that may place restrictions on the osimis of the study
and their applications to other situations, sucldministrative policies
that do not allow the use of more than one clasanirexperiment, an
instrument that has not been validated or due teeseasons, inability
to randomly select and assign subjects to expetaheand control

groups.

Delimitations on the other hand are the boundarid¢ke study.

SELF-ASSESSMENT EXERCISE 1

Explain the terms “limitations” and “delimitations”
3.1.2 Assumptions

Assumptions are statements of what the resear@i@vbes to be facts
but cannot verify. A basic assumption in studigat tinvolve the
completion of questionnaires is that the resporsdeili complete the
guestionnaires providing to the best of their &ib#i, honest and reliable
information without any biases. Suppose the redeasr wants to
determine by means of experimental method (to Iseudsed later)
whether the treatment produced the result hypatbdsithe researcher
must assume that the test is valid, and if thetriveat is a class test or
examination, that it is within the capability oktlexaminees.

Assumptions are what the researcher takes for eplant If the
assumptions of a researcher are known, that maksssier to evaluate
the conclusions of that result from such assumptio¥iou should note
that in research, you do not leave anything to chaimherefore, all
assumptions that have bearing on a problem mustléarly and
unreservedly spelt out. According to Leedy (199%), discover
assumptions, you have to ask yourself “what amkintafor granted
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with respect to the problem?” The answer to thissjon will bring
your assumptions into view.

SELF-ASSESSMENT EXERCISE 2

With the aid of an example, explain the meaning tbé term
“assumption” in a research.

3.1.3 Significance

Part of setting the problem is for the researcloestate clearly the
reasons for undertaking the study. To addressa$pect of the study,
you must ask yourself such questions as, of whatisishe study? For
educational studies, the beneficiaries of the figdi are mostly the
pupils/students, teachers, educators, ministry @f@ication and its
various organs, parents, the public, examinatiodid®o etc. It is
therefore necessary to state how the study willdeful to some, if not
all the groups. For example, a study on “causgsoof performance of
pupils in secondary school physics examination$i’bv@ useful to:

I teachers to assist them perhaps in their approachehysics
teaching;

. examination bodies — to improve their techniquessefting
guestions and ascertain the pupils’ views as tdlifiieulty level
of the questions and such other related issueshastiine
allocated to the guestions;

iii. parents, in terms of the type of support they sthquibvide for
their children/wards to ensure better performaanu

V. curriculum developers, to assist in curriculum eevi of
programme etc.

In writing the significance of the problem, attemi should be
concentrated on each of the hypothesis/researdiigns.

SELF-ASSESSMENT EXERCISE 3
In not more than five sentences, write the sigarite of the topic: “The

effects of teacher competence on students’ perfocean integrated
science”.

3.1.4 Definition of Terms

It is important to define all unusual terms thatildobe misinterpreted.
This definition helps to establish the frame oferehce with which the
researcher approaches the problem. The variabldsetdefined as
mentioned earlier in unit three of this course $thdoe defined in
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operational terms. Such expressions/terms as adadesgnformance,
difficulty, level, ‘understanding’ when used in sjs contexts within a
study, must be operationally defined. Academicdgsaassigned by
teachers or scores on standardised achievementsoeeational
definitions.

You should know that without knowing explicitly wha term means,
you cannot evaluate the research or determine whehie researcher
has carried out what, in the problem, was mentioaedthe major
objectives of the study. The definitions must iptet the term as it is
employed in relation to the study, e.g. a study siudents’
understanding of “matter” — the terms “understagtiiand “matter”
must be operationally defined. You should beanind that in defining
a term in your study, you determine whatever yoshvihe term to mean
within the context of the problem or its sub-probse

SELF-ASSESSMENT EXERCISE 4

In the study “effects of teachers’ competence iohamistry course”,
define the term competence operationally.

3.2 Feasibility of a Research Problem

By the time researchers have selected, shapedediméd a research
problem, the problem should be sufficiently cldatta consideration of
practical issues involving its feasibility is in dar. Practical
considerations of what can reasonably be accongaligiiven the time
and resources available can force researchers isogsepainfully to
reduce the scale of a project. A careful and hoayggraisal of the time
and money required to accomplish a study will befulsn determining
the feasibility and reveal if a change in aims abpbctives is necessary.
The appraisal aspects of a project’s feasibilitgtiee primarily on two
related issues — time and money. Also, other safeimportance
include special aptitude of the researcher to toblpm, availability of
data and special equipment, etc. A checklist ellprovided as part of
this discussion.

3.2.1 Time Constraints

In determining a research, one of the major comatams is whether
there will be sufficient time to complete adequatehat you hope to
do. This is very important particularly when yoe avorking within a
specified time such as completing a study or digen for a degree.
Some of the major factors related to time in aptue:
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Population: If the population has characteristics that aréyfai
widespread, then a sufficient number of people Wl readily
available from which to collect data. If howevestady focuses
on people with special characteristics (e.g. fekiss degree
holders in physics and mathematics) that are somerahne, then
data collection might be problematic and time comsig.

Proper Development of Measuring Instrument:All techniques
for gathering data should be tested before theabdtudy is
conducted. This surely is time consuming. Ifudgtinvolves a
host of pre-tests, then it means that a lot of tvilebe consumed
in modification and administration of the test asllvas analysis
of data collected.

Time Required for Data Collection: The time required may
range from a short period of less than one houryears
depending on the type of study. Due to the vditgtmf the time
required for data collection, time should be propé&yoked into
when considering the feasibility of a study.

Time for Analysis of Data: Generally, the less structured a
guestionnaire is, the more time the analysis coesundust like
the time for data collection, the time for datalgsia should also
be the concern of the researcher.

3.2.2 Financial Constraints

The financial expenditures associated with a sisdgnother constraint
on feasibility. The major areas that involve finarare:

I Production of questionnaire;

. Allowance(s) to research Assistant(s);
1 Transportation cost;

\2 Cost of Analysis of Data

V. Office supplies and equipment.

Vi. Use of computer.

In recent times, respondents to questionnaires dérsame repository.
Some costs are at times difficult to quantify hegoa put all together
under “miscellaneous”. Most funding bodies demamoposed budget
for a study. In that case, all possible sourcesxgfenditure must be
clearly spelt out. It is also advisable to estenabw much your thesis
would cost you. This will help you scout for themney in time. Lack
of money and efforts to get some could delay a thelight out research
for some time.
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3.3 Anticipating and Avoiding Problems

Problems related to time and financial consideratiarise virtually in
all research studies, but their impact on the cutcof the research can
be minimised if they can be anticipated as muchassible, especially
during the planning stage, when the details of shely are easier to
change. A knowledgeable researcher may be abidetdify trouble
spots in his/her proposal and suggest modificattorsvoid them. It is
also necessary to obtain whatever permissions mserus that may be
needed early in the planning stage of the study.

Also, it is necessary to conduct a pilot study,akhis a preliminary run-

through of all the procedures that surface durhmg rhain study. Any

problems that surface during the pilot study caentlibe dealt with

before the main study. If inadequate time or moisgeyhe problem,

perhaps the project can be scaled down. It isilplesto reduce the

sample size, or the number of hypotheses, mailtquesires instead of
personal distribution of questionnaires. It isiadble not to abandon a
project until all efforts to make it feasible haween investigated.

SELF-ASSESSMENT EXERCISE 5

Elaborate on two major constraints to address wtamsidering the
feasibility of a study.

4.0 CONCLUSION

This unit discussed that in setting up a reseattod,following terms

need to be addressed: limitation, delimitation aighificance of the

study. Also, assumptions and operational defingiof some terms and
expressions need attention. Time and money are @® major

constraints to a study. How to conduct a feasybsitudy was also
discussed. This unit ends with identification eblgems and how to
remediate them.

5.0 SUMMARY

In this unit, you have studied the important aspedit setting up a
problem. You found that time and money are twoamepnstraints in a
study. You also discovered that identification paissible problems
helps to strengthen the study by reviewing it. k&t unit will discuss
how to read, study and understand literature revea given problem.
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6.0 TUTOR-MARKED ASSIGNMENT

Choose a research topic, identify the major problgou envisage and
suggest ways to solve them.
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1.0 INTRODUCTION

One of the early activities in the research progegbe review of the
research literature — the body of research. Infdtomawill be needed
about the problem; so, it can be put in the propamtext and the
research can proceed effectively. Most researghretsably begin their
literature search on the internet. This can beruwstriating and
overwhelming experience because of the sheer volimeformation.
A search using Yahoo, Google or another searchnengill produce
more sources than can be used in a lifetime.

With the amount of information available from a ety of sources, the
review of the literature is by no means a trivek. It is a systematic
process that requires careful and perceptive rgadmd attention to
detail. In the review of literature, researchetempts to gather
information relevant to the research problem atdharirhe process
centres on three questions:

1. Where is the information found?
2. What should be done with information after i tbeen found?
3. What is made of the information?

The first question deals with the specific sourdesth electronic and
hard copy. For most students, these sources césubd in or obtained
through the library and the internet. Finding tinéormation often
involves using reference works such as indexeseabgical, literature.
Computer searches of databases are very helpfocusing the search
and speeding up the process of sorting through liteeature and
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identifying the potentially most useful sourcesheTsheer volume of
available information on most topics makes seagchihrough a
computer almost imperative for any extensive review

The second question deals with how information sseabled and
summarised. Assuming the content of a reportlévaat to the research
problem under study, the information must be re@im a useable
manner.

Answering the third question requires a criticahlgsis of the reports
reviewed about analytical and theoretical framewprpurpose of

reviews, how to search for related literatures,riled the scope and
indicating the source of the related literature etc

2.0 OBJECTIVES

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

. state the purpose of the review of literature;
. explain how to begin a search for related literatur
. discover how to organise the related literaturel, an
. write analytical and theoretical frameworks.

3.0 MAIN CONTENT

3.1 Purpose of Literature Review

According to Leedy (1997), review of literature heeveral purposes.
Primarily, it is to assist you in confronting yorgsearch problem. In
any study, your own problem is central. Everythyog embark upon is
because it helps you to resolve your own problemamswer your

research questions. When you know what others tame, you will be

In a position to investigate your chosen problerthwleeper insight and
complete knowledge. Other benefits of literateeaew are:

I Informing the researcher of what has already bemredn the
area.

. More specifically, limiting and identifying the resrch problem
and possible hypotheses.

1 Providing possible research design and methoddbgic
procedures that may be used in the research study.

\Y2 Providing suggestions for possible modificationghie research
to avoid unanticipated difficulties.

V. Identifying possible gaps in the research.
Vi. Providing a backdrop for interpreting the resultshe research
study.
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SELF-ASSESSMENT EXERCISE 1
State two benefits of’ literature review in a study
3.1.1 The Activities of the Review of the Literatue

As indicated in figure 1 below, the existing bodykaowledge relative
to the research problem provides information foeniifying the
problem. As shown below, the general activities aoinducting a
research study were ordered in their most likepus@ce of occurrence.
The review of the literature itself consists of el specific activities
that, to a large extent, also take place in a sempie These activities
shown in the flowchart in Figure 1 are initiatedeafthe research
problem has been identified, at least tentativélfre order of activities
follows the flow of the arrows in the figure.

Figurel:  Flowchart of Activities in the Review of Literature

Identify descriptors Identify source such as
(Keywords or phrases) an appropriate index or
relevant to the problem retrieval system

/

Identify titles of potentially
relevant reports

l

Locate copies of reports t

D
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for the reports containing
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A 4
/ Prepare a Comp|6te
bibliography

Write the review of the
literature

A 4
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Like most activities or steps in a process, there efficient and
inefficient ways to review the literature. Ratlieain going to the library
or the internet and haphazardly beginning to tabk&es) the researcher
should follow a systematic process, as represeyethe activities in
the flowchart. Although even this process may Ine@osome
inefficiency in locating sources and reports, e#ncy will be enhanced
by following the process. Another important praced point in
conducting activities is, for each activity, to d® complete and accurate
an initial job as possible. For example, whenleviant report is located
and an abstract is prepared, a complete bibliograptiry for the report
should be included and page numbers of potentialations should be
noted. If a report is relevant enough to includéhie review, sufficient
information should be obtained from it so that éisrno confusion later
about what was done (conditions, procedures, iddais involved etc.)
or about the results. Doing the review of literatin this suggested
manner, will not only reduces frustration but adswes time.

3.1.2 Sources of Information

There is no scarcity of reports of research studkésted to education.
Studies are published in books, periodicals, texdimeports, conference
proceedings and academic theses. Most of the treegorts are
available in electronic form and can be accessegbat institution’s

library.

The Library

Over the years, the library has had some basidiinxas a repository
of writings, books and manuscripts; a kind of Bigr museum where
manuscripts and books are kept and added as thwe afwance in
knowledge become available.

In the 20th Century and especially in the lattdf bathe century — the
role of the library changed. An explosion of infation, and
knowledge occurred. Research altered old ideaémiost every domain
of human interest. The availability of new knowgedcaught many
libraries unprepared. Most are struggling to rewpatheir original
purpose of providing a repository of written thougénd factual
information. Libraries have come to grip with timaportant facts.

First, they can no longer hold all the informatinitten within their
walls. With the vast amount of information beingguced daily, it is
unfeasible to hold a majority of it in any one lboa. The space cannot
be afforded, nor can the ever increasing purchasisg
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Secondly, and perhaps more importantly, libraryqet are becoming
more sophisticated in their wants and desires.e Basl speed of access
are two important priorities. New ways of storingst amount of
information (e.g. CD-ROM) are replacing and augnmgnthe shelves of
books and periodicals that line up the walls ofltbeary. Surely, in the
future, the library must continue to evolve. Witddvances in
telecommunications, libraries may exist literallithut limits. Now if
you want to browse the shelves for related works, gan, if you want
to access quickly a specific bit of informationuycan search the entire
collection in a matter of seconds. All these cdpes are currently
available. As a powerful tool for the researchieg, library continues to
evolve.

In well organised libraries, in place of card cagglyou have computer
terminals and keyboards. These are standard eeguiprior most
college libraries. With this, the researcher caoeas vast amount of
information, search countless online databasesnaawipulate factual
information with a facility that saves time, incseaaccuracy and
boggles the mind at its efficiency (this is moreha developed world).

Research has become less disciplinary and moralgloboth problems
and it's methodology. This change has created ddméhat libraries
had never faced before. In recent times, mosegelllibraries have
replaced the card-catalog with an electronic da@algantaining the total
resources in the library. Now, you can sit befateyboard and type in
the area of knowledge or the title of the book.thM flick of a finger,
the information about the book will be instantarggulisplayed on the
monitor screen. There is ho more need to paw girdang trays of
individual cards in a catalogue file and no morarsleing through heavy
index volumes for a periodical article that mayntaut to be irrelevant
to your needs. These days, the principal publsiadrindexes are
encoding their information electronically. The uskthe computer
facilities for information gathering is just at iggestation stage in most
libraries in Nigeria. It is hoped that within thmext few years, the
situation will improve.

SELF-ASSESSMENT EXERCISE 2

State two modifications that have taken place ertile of the library as
a source of literature for research.
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3.2 Online Computer Searches: Database Access to
Literature

You have been told about CD-ROM journal indexea aaluable tool in
identifying and locating different references fbetresearcher. In most
cases, the CD-ROM searches are carried out byrtdeuger and they
pertain to one specific database. Just like CD-Rd#tébase searches,
online searches involve a computer looking for acefr keyword by
reading the text of a journal article title, abstraas well as all other
words in the record.

“Reviewing all the abstracts over many years wolld utterly
impossible for a human being but it is easy foomputer” (Krathwol,
1993). A major difference between the two typeseadrches relates to
the scale of the search. Whereas the CD-ROM samghlly focuses
on a single database, the online search can haessat approximately
4,000 databases. The database provides accessratiyl billions of
records.

Advantages of online computer search are:

. access to large number of record of the world’s liphbd
literature;

. reduced time required in comparison with a maneafch;

. frequent update that narrows the gap between m@ildgic of
documents and user access.

. search requests tailored to use needs immensetibreadearch
topic that could not be performed manually; and

. fast turnaround from request to results.

Limitations of online computer search are:

. Possibility of unavailability of cited documentsnse charges for
access to various databases; and
. No guarantee that human input of indexed materesl

keywords will provide complete retrieval relevaetords;

- Databases documentation that varies in qualitly ancoverage;

- Some training required by user.

- Turn around time dependent on system availabilggd
competency of the searcher.

As mentioned earlier, most libraries in Nigeria et to embark on

computerised service to the public. The write sipoi sensitise you on
what to expect in the near future particularly faes Federal Ministry of
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Education through the National Universities Comimissis to hasten
the use of CD-ROM, ON-LINE service, etc. soonestgdy, 1997).

SELF-ASSESSMENT EXERCISE 3

State two advantages and two disadvantages of riheeosearch for
literature.

3.3 Analytical and Theoretical Frameworks

Reading as much as time permits about your topig giae you ideas

about approach and methods which had not occuogau, and may

also give you ideas about how you might classifg present your own
data. It may help you to devise a theoretical #ark as a basis for
the analysis and interpretation of data. It is @wbugh to collect facts
and to describe what it is. All researchers collacts but must organise
and classify them into a coherent pattern. Vermd Beard (1998)

suggest that researchers need to:

Identify and explain relevant relationship betweée facts. In other
words, the researcher must produce a concept oidbaitheoretical
structure that can explain facts and the relatlmetween them...... The
importance of theory is to help the investigatomsuarise previous
information and guide his future course of actio®ometime the
formulation of theory may indicate missing ideagioks and the kind of
additional data required. Thus, a theory is anezgml tool of research
in stimulatingthe advancement of knowledge still further.

As you read previous studies, get into the habitexdmining how
authors classify their findings, how they explosgationship between
facts and how facts and relationship are explaindtethods used by
others may be unsuitable for your purposes, byt they give you ideas
about how you might categorise your own data, aagswn which you
may be able to draw on the work of other reseaschersupport or
refute your own argument and conclusions. You sedall that the role
of theories in research work particularly in thernfalation of

hypotheses had been discussed earlier in Unitdi nvay like to review
that section of the unit to enable you understaigigection properly.

SELF-ASSESSMENT EXERCISE 4

Discuss two issues you should take special notevlmfe reading
previous studies.
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3.4 How to Write on the Related Literature

As you begin to collect information, articles, eatout your study, you
will need some type of structure to organise yofiormation. Nothing
IS more aggravating than returning to the libraryacate an article you
know you already possess but currently cannot fiGthe easy way to
organise is to set up a database that includesd®od each article and
book you possess. These records can include fielgining the title,
author, date, journal reference, special keyboaml, identification
number, as well as notes you have taken while sigdie item. These
items can be filled or neatly packed together. Whay is needed, a
quick search of the database should reveal whesedte located.

. Computerise as much as possible.If you have a personal
computer, open a file and computerise your datanash as
possible. You can always work out the format &fsentation e.g
in an alphabetical order.

. Be systematic and thorough:In research, you should “make
haste slowly” be careful not to make careless, ¢t@aifplete notes
that, when consulted later — are either entireiptetliigible or so
lacking in essential information that they are picatly useless.
The original time spent seeking out the item carwasted, it
would be much better to take care and do the ittt in the first
place. Little is gained by rushing so that you faiget adequate
or correct information the first time around anchmet read it
when referring to it later. After you have amasaadmpressive
literature, you will need to arrange your inforroatiin some
order.

. Get the proper psychological orientation: Be clear in your
mind what you are trying to do. The review of dire is a
discussion of previous publications that bear diyezn the topic
you are investigating. Consider the review of esdaliterature to
be a review with someone about what others havéenriin
relation to what you plan to do. Viewing the la&ire section in
this way, will help you develop the proper psyclypbal
perspectives and will help you see your own efiiontelation to
other researchers.

. Have a Plan: Writing a review of literature takes planning and
organisation. This effort requires structure, yigihd coherence;
perhaps a careful consideration of the problem Isheuggest
relevant areas for discussion and indicate thecuine that the
discussion of the related literature should take.

54



EDU723 EDUCATIONAL RESEARCH METHO

oo

Emphasis relatedness:Keep your reader constantly aware of
how the literature you are discussing is relategaar problems.
Point out precisely what that relationship is. Rember that you
are writing a review of the related literature. telcature review
should not create a chain of pointless, isolatedmsaries of the
writing of others. Jegede says .......... Okebukola says.....
Oloyede says .......... Olarinoye says ........ This is mot
discussion of related literature as no attempt iaden to
demonstrate the relatedness of the literature ® phesent
problem. Whenever you cite a study, account fan iterms of
the problem you are investigating. Specificallplexn precisely
what the relationship is. Unless you can estabBsich a
relationship, you may consider whether there isdneeinclude
the study at all.

Review the literature, do not reproduce it:A sound discussion
shows the relationship of the problem to the breadironment
of similar studies done by others. This is thee qmirpose of the
literature discussion. To show the connection bketw the
discussion of the literatures that others have yred and the
investigation you are carrying out, Leedy (1997% maade the
following recommendations:

Write out your problems at the top of the page whgru cannot
lose sight of it. By this, it will continue to renad you of the
central axis on which the entire study revolves.

Divide the problem by numbering its various parts.

Cite each specific study separately.

Gather together all citations that refer to a paféir subdivision
of the problem and the rationale for inclusion le treview of
literature.

Gather together all the citations that refer to artipular

subdivision of the problem that you have as mamugras you
have subdivisions of your main problem.

Study these groups in relation to each other.

Write the review, label each section with a headimgose
wording contains the identical words found in thatement of
the problem.

Summarise what you have said. A summary is nengessa
which you gather up all that has been said andfah in

importance in terms of the research problem. Sumrmshould
epitomise the discussion and show its direct @stiip to the
problem under study.
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SELF-ASSESSMENT EXERCISE 5

Explain the purpose of literature review in a reskeavork.
4.0 CONCLUSION

In this unit, the meaning of literature review ait&l purpose, such as
relation of source of extra data, how to begin arde for a related

literature — the library, CD-ROM, Online, etc. hoovprovide analytical

and theoretical framework to the study by identifyand explaining the
relevant relationship between the facts, have besablished. The
systematic procedure for writing the review ofrigire vis: getting the
proper psychological orientation, have a plan, ems@e relatedness,
review do not reproduce and summarise, were disduss

5.0 SUMMARY

In this unit, you have studied how the literatuuld be gathered,
organised and reported. It has also been emplatsiaethe success of
the literature review is the ability to show théatedness of the various
aspects of quested prior studies to the presenthe next unit, you are
going to study the two major types of research a@gghes in the
longitudinal researches.

6.0 TUTOR-MARKED ASSIGNMENT

1. Choose any topic of interest to you and write the-®pics of the
areas you will review.

2. Write a literature review of not more than threggmof foolscap
sheets on your chosen topic.
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1.0 INTRODUCTION

In Unit 3, you studied hypotheses and how to foateiand state them.
You also learnt about theories and concepts. Yewewaught that
theories serve to guide and direct research. Alsegries serve to
integrate and explain the many observations madivarse settings by
researchers, while concepts are seen as impoddandftheories.

Concepts were defined ideas, persons, things, emtev Concepts are
often given both nominal definitions which explaheir meaning and
operational definitions that indicate how they areasured. Constructs
and variables are to be discussed in this unit.

The behavioural sciences have been limited by & l#cadequate

definition.  Accurate operational definitions aressential to the

development of a sophisticated science. Suchstmst intelligence,
anxiety or motivation are not directly observabled aare generally
referred to as constructs; implying that they amrenconstructions of
the scientist imagination. Constructs cannot lemskeard or felt. They
can only be inferred by phenomena such as tesesamr by observed
hostile or aggressive acts, rules, rates or persistat a task. Scientific
methods must be applied with great vigour and imeigpn to the

behaviour aspects of our culture. The developroérhe behavioural

science and their application to education and rotmheman affairs

present some of our greatest challenges.

On the other hand, variables are conditions oradtaristics that the
researcher manipulates, controls or observes. nitie somewhat
loosely call the constructs they study “variable€Examples of some
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important variables in sociology, psychology andieadion are sex,
income, education, social class, organisational dyctvity,
occupational mobility, verbal aptitude, anxietyresgth, intelligence,
achievement and authoritarianism to mention bugva f It can be said
that a variable is a property which takes on déifiérvalues or as
Kerlinger (1977) puts it, a variable is somethihgttvaries. In this unit,
you are going to read about constructs and vasaldad their
importance, in research.

2.0 OBJECTIVES

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

. define what constructs are

. explain how constructs are used in explaining nreseaork

. give example of construct

. define variables

. state the different types of variables

. explain the different types of variables and hoeytlare used in

research work.
3.0 MAIN CONTENT
3.1 Constructs

As mentioned in the introduction, construct carm@seen, heard or felt.
They can only be inferred by phenomena such assmstes or by
observed hostile or aggressive acts, skin respprmgse rates, or
persistence at a task. A construct is a concéhit it has the added
meaning of having been deliberately and consciousfyented or

adopted for a specific purpose. For example, fligence” is a concept,
an abstraction from the observation of presumabitelligent and

unintelligent behaviours. But as a scientific dondt, intelligence

means both more or less than it may mean as a gbn€ais means that
scientists use it in different ways i.e. schooliacement is in part a
function of intelligence and motivation. Also, efligence is so defined
that it can be observed and measured. The irgaltig of children can
be observed by administering an intelligence ®shém while teachers
can estimate the relative degrees of intelligeridber pupils.

3.2 Variables
Scientists somewhat loosely, call the constructgroperties they study

variables. Kerlinger (1977) defines a variableaas/mbol to which we
assign numerical values. For example, if a re$eaunis interested in the
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effects of two teaching methods on the sciencesaelment of JSS three
students. After the different teaching methodsehbeen implemented,
the JSS three students involved would be measuidd av science
achievement test. It is very unlikely that alltbe JSS three students
would receive the same score on this test, so abee0on the science
achievement test becomes a variable, becausedtitfardividuals will
have different scores. Therefore, the score orstience achievement
test is a variable.

There is another variable in the example abovee-té¢hching method.
In contrast to the science achievement test sawnégch undoubtedly
would be a scale with many possible values, tegchmethod is a
categorical variable consisting of only two cateégerthe two methods.
So we have different kinds of variables and différenames or
classifications for them. There are many clasgiion systems given in
the literature; so many that there is a consideratwerlap and
opportunity for confusion. The names we use aeer&ive, they play
a role in research study. The variables descril@dw by no means
exhaust the different systems and names that éxisthey are the most
useful for communicating about educational research

SELF-ASSESSMENT EXERCISE 1
3.2.1 Independent and Dependent Variables

Variables can be categorised as independent anehdept variables.
This categorisation is very important in researclAn independent
variable is the presumed cause of the dependenablari.e. the
presumed effect. According to Kerlinger (1977)e tindependent
variable is the antecedent and the dependent ixdhsequent. The
independent variable is the variable manipulatedhgyresearch. If a
researcher decides to study the effects of teaghiiipods on students’
performance in chemistry, you will then manipulébe method, the
independent variable, by using different methods.

The dependent variables (Y) are the presumed effduth varies

concomitantly with changes or variations in theejpendent variable
(X). It is the variable that is not manipulatedatker, it is observed for
variation as a presumed result of variation in ittdependent variable.
You could notice from the discussion that there awe types of

independent variables, viz: Treatment and Orgamisori Attribute

variables.

Treatment variables are those factors that thearelser manipulates and
to which he or she assigns subjects. Attributeabées are those
characteristics that cannot be altered by the resea Examples are:
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sex, age, race or tribe and already determinedligeece level.
However, the researcher can decide to include orove them as
variables to be studied.

SELF-ASSESSMENT EXERCISE 2
1. Underline the dependent variables in these bps:

a. The effect of understanding scientific terms ordetus scores in
comprehension exercise.

b. The study of the relationship between sex andudtittowards
science.

2. Give three examples of attribute variables.

3.2.2 Discrete and Continuous Variables

Discrete variables are variables with a finite nembf distinct and
separate values e.g. sex, race, family size, nuwibedays present. All
these are discrete variables because they can bsumee only in a
discrete set of units such as 2, 3, etc. No meanimmeasurement
values lies between these distinct and separatesal

Continuous variables are those that at least thieally can take an
infinite array of values. Age is normally measuredyears, but it can
also be measured in months, days, hours, minutksesonds. There is
no theoretical limit to how precise the measurenwnage might be.
For most educated research purposes, the measurefrage in terms
of years is quite satisfactory, but age is none#dsla continuous
variable.

Nominal variables are by definition, discrete iratththey consist of
mutually exclusive or discrete categories. Ordivatiables are also
discrete. The mutually exclusive categories obatinal variable may
be ranked from low to high, but there cannot beadig rank. For
example, in a study of the military, rank mightdreered 1 = private, 2
= corporal, etc, but you cannot talk of 1.5 or &tdl.

Family size, number of counts, etc. can only be leehmumbers or

discrete intervals. A continuous variable can takeordered set of
values within a certain range. It is importantéoognise that a variable
is continuous or discrete by its very nature arel nésearcher cannot
change that. It is however possible to measum@néruious variable by
specifying a number of discreet categories as & axplained for age,
but this does not change the nature of the varitded.
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You should note that the nature of variable, discrer continuous,

determines how it is used in data analysis (toibeudsed in details later
in this course). Sometimes discrete data areefeas continuous in
order to use statistical models, but care mustakert to assure that the
results will be meaningful (Hanushek and Jacks8i /)L

SELF-ASSESSMENT EXERCISE 3
Give three examples each of discrete and continvauables.
3.2.3 Constructs, Observables and Intervening Varlales

The explanations provided earlier in this unit sedhat there is a clear
difference between constructs and observable yasabConstructs are
non-observable and variables, when operationallyfinee are
observable. This is important because if you ateaware of the level
of discussion you are when talking about variaptey can hardly be
clear about what you are doing.

Constructs are called intervening variables. imering variable is a
term invented to account for internal and directijobservable
psychological processes that in turn account foial®ur. Intervening
variable is an “in the head” variable. It cannetdeen, heard or felt. It
is inferred from behaviour e.g. learning is infeffeom among other
things — improved performance. Anxiety is inferfedm test scores,
skin responses and from heartbeat, etc.

The researcher using such terms should be awaréehar she is using
invented ‘constructs’ the reality of which has bewrerred from

behaviour. For example, motivation can only begpdl by observing
behaviour. But it cannot be measured directly beeadt is on “in-the-
head” variable, an intervening variable, an unol@ae entity. This
means that, to judge ‘motivation’, you have to nueasthe presumed
indicants of motivation and not motivation itselffou must in other
words always measure some kind of behaviour, meaitks on paper,
spoken words etc. and then make inferences aboasupred

characteristics.

This explains why it is always important to haveegtional definition
of these constructs to be sure that the investigatou are embarking
upon is quite clear to you and the consumers wilbble to follow and
understand your report.
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SELF-ASSESSMENT EXERCISE 4

Provide operational definitions for any three comsis you have
identified.

4.0 CONCLUSION

In this unit, we discussed the definition of coustr as a concept
adopted for a specific purpose. A variable is a3yl to which we can
assign numerical values. Independent variables vamables the
researcher could manipulate and dependent varighlgsconcomitantly
with changes in the independent variable. Discretgiables are
variables that can take finite numbers while cardis variables can
take an infinite number of values. While the knesde of data is
important for meaningful analysis and interpretata data, constructs,
observable and intervening variables are importarhat they explain
why you should define your terms clearly and openrally for
meaningful evaluation and understanding of youeaesh.

5.0 SUMMARY

So far, you have been studying some of the basils tmr research.
From the next unit, you are going to start the gtod types and
approaches to research methods. You will look wngtative and
gualitative studies as well as longitudinal studidis unit has given
you an overview of the different types of reseanshjle subsequent
units will take on specific research approaches.

6.0 TUTOR-MARKED ASSIGNMENT
Write short notes on each of the following:
I Constructs

i. Variables

1 Dependent and Independent variables
\2 Discrete and Continuous variables
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1.0 INTRODUCTION

The terms qualitative and quantitative are oftesdus identify different
approaches to answering research question. Insamgy, different
guestions provide different types of informatiodlso, depending on
the types of questions you wish to answer, differdasigns and
methods may be used.

Methodology is merely an operational framework witivhich the data
are placed so that their meaning may be seen neaeyc The entire
research methodologies can be classified into tvegomapproaches,
namely: qualitative and quantitative approach. kWase the quantitative
approach is typically used to answer questions tatiwi relationships
among measured variables with the purpose of explpi predicting
and controlling phenomena; the qualitative is usednswer questions
about the nature of phenomena with the purposeestribing and
understanding the phenomena from the participguasits of view. In
different research methods textbooks, the quanitaapproach is
sometimes referred to as the traditional, the pustit the experimental
or the empiricist approach. The qualitative ondtieer hand is referred
to as the interpretative, the naturalistic, the stactivist or the
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postpositive approach. However, most authors chosefer to them

simply as the qualitative and quantitative appreachlt should be noted
that within these two main approaches, a number refearch

methodologies are used to gather data for answeliffgyent research
guestions (Leedy, 1997).

Longitudinal research involves gathering data cuerextended period
which might span months, years or in some few ¢adesades. The
decision to use a longitudinal approach is ofteterained by both the
nature of the research problem and by practicasidenations. In this
unit therefore, you will study qualitative and qtitative methodologies,
also you will learn about cross-sectional and lardjnal research.

2.0 OBJECTIVES

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

. explain the meaning of qualitative approach

. identify some studies that could be classified aslitptive
studies

. state the general characteristics of qualitatiudist

. explain the meaning of quantitative methodology

. identify studies that could be classified as quatitie studies

. state the general characteristics of quantitativeiss

. distinguish between qualitative and quantitativelsts

. explain the meanings of cross-sectional and lod@gtl studies
describe the characteristics of cross-sectional landitudinal
studies.

3.0 MAIN CONTENT

3.1 Qualitative Approaches

Qualitative approach is research that describesgrhena in numbers
and measures (Krathwol, 1993). Qualitative apgrda&s its origin in
descriptive analysis, and is essentially an indecprocess, reasoning
from the specific situation to a general conclusios Lancy (1993)
points out, qualitative research is typically thbugf as a method with a
set of procedures for conducting research. Quaktaesearch in its
purest sense follows the naturalist paradigm that research should be
conducted in the natural setting and that the nmgmnderived from
research are specific to that setting and its ¢mmdi. The qualitative
approach is sometimes referred to as interpretatinee naturalistic, the
constructivist or the post-positivist approach. eTdommon qualitative
research designs are case study research dedigise Will be discussed
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in more details later in this course. Cresswedod) defines qualitative
study as “inquiry process of understanding a samighuman problem
based on building a complex holistic picture formedth words,
reporting detailed views of informants and conddcte a natural
setting.

Most of the time, qualitative researchers oftemt stestudy with general
guestions, collect an extensive amount of verb&h dieom a smaller
number of participants and present their findingghwwords or
descriptions that are intended to accurately reflee situation under
study. A qualitative study may conclude with téweg answers on
hypotheses about what was observed. These tentagpotheses may
then form the basis of the future quantitative &sidlesigned to test the
proposed hypotheses.

Qualitative research involves data in the form obrds, pictures,
descriptions or narratives. Qualitative reseachend to adopt an
attitude of discovery or exploration that lead tecdvering, building or
enhancing theory as opposed to testing it. Fom@ka, an investigation
of the teaching and learning of integrated sciencéunior Secondary
School One (JSS.1) at Government College, lkoroghere the
researcher spends six months asking questionspirasswithin the
period. Qualitative researchers remain detachewh fifeeir subjects in
order to make unbiased, universal and context-fyereralisations.
Qualitative research is very holistic and emergeith specific focus,
design, interview instruments and interpretationsvedoping and
changing along the way. Researchers interact thigr participants,
categories emerge from the data leading to “corliexnd” information
patterns and/or theories that help in explainipip@omena.

Qualitative researchers operate under the assumpiiat reality is

“socially constructed” complex and ever-changingGlgsue and
Peshkin, 1992) so the “qualities” these researchierdy are not easily
divided into discrete, measurable variables. Ratl@alitative

researchers sample a large number of people witthtipe of making
generalisations; they tend to select participaptaposefully” to learn
about the range of behaviour related to the rekefarcus in order to
gain understanding of the complex phenomena in togues For

example, a study on “parents” views about whatguality of science
education is all about, can effectively provide tbquired information
and not mere selection of just any parent. Bothoale(Interview

comments, documents, field-notes) and non-verbalaw(ags,

photographs, videotapes) data that represent ttial smvironment are
collected.
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Qualitative studies tend to use an inductive formamalysis whereby
observations of particular cases may be generalsedclass of cases.
Inductive reasoning emphasises after-the-fact espian; theory

emerges from a careful consideration of the evide(data). By

observing the specifics of a situation, qualitatiresearchers believe
they can increase their understanding of the phenanof which the

situation is an instance. For example, the stuidyhe teaching and
learning of Integrated Science at JSS.1 at Govemh@ellege, Ikorodu

could be used as a basis for generalising abouuhéty of integrated

science teaching in secondary schools within Ikorodcal Government
Area. Qualitative researchers construct interpretatarratives from the
data and employ a literary style. The languagel is®ften descriptive
and personal emphasising the participants’ langaageincluding their

unique assigned ‘meanings’. It is noteworthy tpalitative studies are
not usually regarded as having high predictive ealuather, the

knowledge gained is closely tied to the specifituagion that was

studied.

SELF-ASSESSMENT EXERCISE 1

Name two examples of qualitative research

3.2 Quantitative Approaches

As earlier indicated, the quantitative approachtyigically used to
answer questions about the relationship among meésariables with
the purpose of explaining, predicting and contnglliphenomena. The
guantitative approach is sometimes referred tohasttaditional, the
positivist, the experimental or the empiricist aggwrh. Cresswell (1994)
defines a quantitative research as “an inquiry iateocial or human
problem, based on testing a theory composed oabi@s, measured
with numbers and analysed with statistical procedun order to
determine whether the predictive generalisationsthef theory hold
true”.

The quantitative researchers usually start withedgomed hypothesis to
be tested. The relevant variables are isolateamxous variables are
controlled, standardised data are collected frosizaable number of

participants and the data are analysed in suchraendhat the original

hypotheses can be rejected or not rejected anditmmslthat can be

generalised are stated. Often quantitative rebescseek explanations
and predictions that can be generalised.

The objective is to establish, confirm or validagtationships and to
develop generalisations that contribute to theofyareful guidelines
exist for conducting quantitative studies. Consgeptariables and
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hypotheses are often defined before the study bemmd remain fixed
throughout. For quantitative studies, methods enesen by the
researchers so that they can objectively measereahables of interest.
It is important that researchers remain detachewh their ‘subjects’ in
order to make unbiased, universal, context-freegdisations.

Quantitative researchers often use experimentaboelational designs
to reduce error, bias and extraneous variablesy Believe there is a
relatively stable reality ‘out there’ that can beeasured by well
designed questionnaires or instruments. In alegageneralisations
receive greater acceptance if the instruments are &nd reliable. Data
are normally collected from whole population or géanthat is

representative of the population. Quantitativecagshers are always
interested in describing the norm of the populasampled.

Quantitative studies tend to rely on deductive fofmanalysis. This type

of analysis moves from general to specific i.enfran existing premise
(theory, hypothesis) to a logical conclusion. Qiiative researchers
reduce their data to numbers, which they then ptess the result of

statistical tests. You are advised not to worrgukindividual scores,

since the power of interpretation rests in thedangmber of scores that
depict the norm of group performance. The stafstiresults are

presented in a report that employs a formal sdiersiyle, using passive

voice and impersonal language. Concepts and Vasiadre always

operationally defined. In quantitative researtie, vtbserved results are
more easily attributable to the conditions impobgdhe researcher and
can be described more precisely in terms of thength of observed

relationships. The control enables the quantitatesearcher to predict
the possible status of similar populations andasibms. You should be

aware of the fact that all studies could be classifs either qualitative

or quantitative. It is therefore advisable thatuyanaster the

characteristics of each type so that you couldieasiate them to the

appropriate research methodologies that will beusised starting from

the next unit.

SELF-ASSESSMENT EXERCISE 2

Mention three characteristics of a quantitativeeaesh.

3.3 Longitudinal Research

According to Gall et. al. (1996), a longitudinaldy is one that involves
“collecting data from a sample at different poimntstime in order to
study changes or continuity in the sample charsties. Thus,

“secondary school students’ attitude to sciencajhinbe started in their
first year i.e. JSS.1 and end in their final yea., SSS.3, which means
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the study will last for a period of six years. dach a study, data are
collected at different times of the period of study

According to Leedy (1997), though longitudinal sasdare difficult to
implement, they are however essential for explordeyelopmental
issues. It is only longitudinal studies that castedmine the different
experiences of individuals over time. One disativg® of longitudinal
studies is that they can be reactive. People nsgsoor behaviour at
one time may be influenced by the fact that theyehlaeen observed
earlier. Another disadvantage is that people whdi@pated earlier
may not want to or be able to participate lateeogte die, move away,
become uninterested or in other ways, become uadél&i This loss of
participants can adversely affect the validity bé tresearch findings.
The major disadvantage of all longitudinal studissthat they are
difficult and expensive to conduct, especiallynéy span a long period
of time. Longitudinal studies may or may not usevey methods to
gather data. Its most distinguishing charactesstinlike most research
designs, is not related to how data are collectebamalysed, but to the
time period in which data are collected.

SELF-ASSESSMENT EXERCISE
What is the major aim in a longitudinal study?
4.0 CONCLUSION

In this unit, you have learnt that all researchhudblogies could also
be called interpretative, naturalistic etc. Quatre could be called
traditional, positivist, etc. Quantitative is usedconfirm, validate and
test a theory, it is focused, has established ¢nete static design,
context-free and detached view, adopts a deduappeoach to analysis,
and report is communicated through numbers, staisiggregate data
and in scientific style.

Qualitative is to describe, explain, explore, iptet and build theory. It
Is process-oriented and holistic, context-bound @@rdonal view. Data
are collected using observations, interviews argigtive analysis of
data is adopted. Findings are narrated using wondstative and
individual quotes and literary style. Longitudirsgtldies are based on
data collected over a period of time and are padity useful for
studying trends or behavioural changes.
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5.0 SUMMARY

In this unit, you have learnt that qualitative amliantitative
methodologies are the two broad classifications @&search
methodology. Each classification has a numbertioéromethods under
it. Most of these methods share major common cheniatics. In the
next three to four units, you will study other rasd# methodologies that
are subsets to these two broad ones. To understase other methods,
you have to understand the characteristics of these major
characteristics very appropriately.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define qualitative and quantitative methodologiésesearch.
2. What is a longitudinal research?
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1.0 INTRODUCTION

In the preceding unit, you learnt about two maategories of research.
You were informed that each category has its charatcs which run
through all the methodologies within the group.

Classifying an approach as quantitative or qualgatethnographic
survey, action research and so on does not meawrica an approach
has been selected the researcher may not move thenmethods
normally associated with that style.

Each approach has its strength and weakness ahdie@articularly
suitable for a particular context. The approacbpaéeld and the methods
of data collection selected will depend on the reatf the inquiry and
the type of information required.

In this unit, we shall discuss about action redeapase studies and
observations.

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

. explain the meaning of action research

. use action research methodology to carry out sowestigations
. describe a case study

. apply case study approach in educational research

. explain what observation entails in research

. describe the different forms of observation methogip
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3.0 MAIN CONTENT

3.1 Action Research

Cohen and Manion (1989) describe action resear@ssentially an on-
the-spot procedure designed to deal with a congnetblem located in
an immediate situation. This means that the steptép process is
constantly monitored over varying periods of tinmel &y a variety of
mechanism (questionnaires, diaries, interviewsgi@mple) so that the
feedback may be translated into modifications, stdpents, directional
changes, redefinitions as necessary, in order iogbabout lasting
benefit to the on-going process itself.

While Leedy (1997) describes action research agpa bof applied
research that focuses on finding a solution tocallproblem in a local
setting. For example a teacher investigates whedhaew spelling
programme he/she has adopted leads to improvemethiei students’
achievement scores. As can be deduced from thmitdefs, an
important feature of action research is that tls& ta not finished when
the project ends. The participants continue tderey evaluate and
improve practice. Brown and Melntyre (1981) empg@a®n the going
nature of action research thus:

The research questions arise from an analysis efptbblems of the
practitioners in the situation and the immediate tien becomes that of
understanding those problems. The researcher/aat@n early stage,
formulates speculative, tentative general prinaipile relation to the
problem that have been identified from these ppies, hypotheses may
then be generated about what action is likely tdl¢o the desired
Improvements in practice. Such action will thertdoed out and data on
its effect collected; these data are used to resgsker hypotheses and
identify more appropriate action that reflects adification of the
general principles. Collection of data on the @leof this new action
may then generate further hypotheses and modifigttiples, and so
on, as we move towards a greater understandingraptbvement of
practice. This implies a continuous process ofaesh and the worth of
the work is judged by the understanding of a dbBr&hange in the
practice that is achieved.

One unique feature of action research is that thetioners operate as
the researcher for instance, in the educationda, atee teacher as the
researcher. This research approach encouragdedbleer to identify
problems in his/her classroom and try to solve thefrhis includes
problems of pupil’s inability to report their finalys in a science class or
poor mastery of science concepts etc. From thmussson, so far, you
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as the researcher are expected to continue a sérségdies to improve
the identified problem.

Generally, action research is not limited to prtgecarried out by
teachers as in the educational teaching. It isogpj@ate in any context
where specific knowledge is required for a spe@figblem in a specific
situation or when new approach is to be grafteant@xisting one; such
as using a new teaching method to teach primamnsei integrated
science or basic science. The teacher uses @& sdrgtudies to ensure
success. Action research should be planned irstmegtic way. Like
any other research and method(s), action researciotia method or
technique; it is an approach which has proved to pbeticularly
attractive to education because of its practicabblgm solving
emphasis, because practitioners carry out thendsaad the research is
directed towards greater understanding and imprewenof practice
over a period of time.

SELF-ASSESSMENT EXERCISE 1

Identify a problem in your science class and wiibevn five sentences
on how you would use action research to solve it.

3.2 Case Study

The case study is a way of organising social datatlfe purpose of
viewing social reality. It examines a social uagt a whole. The unit
may be a person, a family, a social group, a saastitution or a
community. The purpose is to understand the lf#decas an important
part of the life of that unit. The case study m®ldeeply and analyses
interactions between the factors that explains gmiestatus or that
influence change or growth. It is a longitudingpeoach, showing
development over a period of time. According t@dyy (1997), a case
study is conducted to shed light on a phenomen®it, & process, event,
person or an object of interest to the researchAerase study constitutes
a single instance of the phenomena. Data may thega by a wide
variety of methods including:

. observation by the researcher or his/her assis@amtphysical
characteristics, social qualities or behaviour;

. interviews with the subject(s) relatives, friendgachers,
counsellors and others;

. guestionnaire, opinionnaires, psychological teats iaventories;
and

. recorded data from newspapers, school, courts,icslin

government agencies, classroom, laboratory andr ctberces
(Best and Khan, 1995).
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A single case study emphasises analysis in depthifBhe objective

analysis leads researchers to consistent obsemgatid significant

variable relationships, hypotheses may be confirneading to valid

generalisations. Often a substantial amount & dagathered from a
wide variety of sources to present a descriptiorthef phenomena or
expensive from the perspective of the participar@all et. al. (1996)
describes the process as “watching people in tbwm territory and

interacting with them in their own language, onirtlogvn terms”.

SELF-ASSESSMENT EXERCISE 2
State one method of data gathering process ineastady.

According to Gall et. al. (1996), there are thrppraaches to analysing
case study data: interpretational, structural aeflective analyses.
Interpretational analysis refers to examining tregadfor constructs,
themes and patterns that can be used to descritheeqplain the

phenomenon studied. Structural analysis refeseéoching the data for
patterns, inherent in discourse, text, events berophenomena with
little or no inference made as to the meaning effhtterns. Reflective
analysis refers to using primarily intuition andigiment to portray or
evaluate the phenomena.

Although the case study is useful method or orgahisesearch
observation, certain precautions should be consider

. The method may look deceptively simple. To useffiectively,
the researcher must be familiar with existing tledoal
knowledge of the field or inquiry, and skillful iisolating the
significant variables from many that are irrelevant

. Subjective bias is a constant threat to objectig&a-@athering
and analysis.
. Effects may be wrongly attributed to factors tha¢ anerely

associated and rather than cause and effect related

A case study final report takes the form of a nidscriptive narrative
that attempts to reconstruct the participants’ityeal Adler and Adler
(1994) recommend that case study researchers tsyl@ of writing
that draws the reader so closely into subject’sldgothat these can be
really felt”. Case study researchers who have ustmfpretational or
structural analysis methods tend to use an obgeaiikiting style and
make effective use of tables, figures and matritedisplay their
findings.

An important criterion for judging the merit of ase study is the extent
to which details are sufficient and appropriateddeacher working in a
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similar situation to relate his/her decision makioghat described in the
case study. The reliability of a case study isanonportant than its
general ability.

SELF-ASSESSMENT EXERCISE 3

What is Adler and Adler’'s recommendation for repaytcase studies?
3.3 Observation Research

Observation methods vary in terms of the extentwhich the
investigator participates in the activities of theople being observed.
The two general possibilities are that of partioipabserver and that of
non-participant observer. Each technique has itgjuen difficulties,
advantages and disadvantages. The principal wdysgetting
information are by either experiencing somethingdiy or by having
someone tell us what happened.

Participant observation is a method in which theeagcher is a part of,
and participates in the activities of the classugr people or situation
that is being studied. In some cases, the resstanchy have belonged
to the group prior to the start of the research @use this position as
a group member to collect data. For example, ahtgain a science
vacation course wishes to observe the reactiomssofolleagues to the
different lectures, demonstrations and other a@widuring the course.
In many types of research, the relationship betwbenresearcher and
those participating in the research is fairly clear. In surveys, for

example, participants know who the researchersaarck that they as
respondents are providing data to the researchers.

In this participant observation — the researchparticipant relationship
becomes more problematic in that it can take a mundd different
forms: two major issues arise. The extent to whiad observer will
change the setting that is being observed andxiemteto which people
should be informed that they are being used fazaieh purposes. The
way in which a researcher resolves these issuesniigies the nature of
the observer — participant relationship for a gipenject.

On the other hand, those who emphasise observati@nparticipation
argue that the more fully one becomes a group menthe less
objectives he becomes. Because of this and othablgms, the
observer as participant role has been less poplarconducting
research.
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SELF-ASSESSMENT EXERCISE 4

Explain one major problem of a participant as obesein a research.

3.3.1 Steps in Participant Observer Research

The first step is to establish the specific godlthe research and decide
that the participant observation is the most appate strategy. The
second step is to decide which specific groupudyst The third step is
very challenging, gaining entry into the group odtudied. The fourth
step is to develop rapport and trust with the pedging studied so that
they will serve as useful and accurate sourceafofmation. The fifth
step is to observe and record.

3.3.2 Non-Participant Forms of Observation

Some research questions call for or require thestgator to refrain

from participation in the group being investigatetihe concern is that
the intrusive impact of an outsider might changelibhaviour of group
members in a way detrimental to the research qurestrhe researcher
under such conditions adopts a complete observeles the observer
has no direct contact with or no substantial irlees in those being
observed. One way of doing such non-participaseolation is to use
an observation technique that has been called wsm¢ or non-

reactive observation and physical traces.

Hidden Observation In some research projects, it is possible to
observe behaviour from a vantage point that is wtescfrom the views

of those under observation. This might be doneolbserving people
through a one-way mirror or by filming them withh&dden camera.
When weighing the use of such a device, investigasbould consider
whether people are likely to see through the gui$ethey do,
unobtrusive nature of the observation has been canged.

Disguised Observation With some types of behaviour, it is possible to
observe people in a natural setting, but withoutigipating and without
revealing that one is observing them. Any settmgvhich one can be
present and not participate without calling at@mtito oneself is a
potential scene for disguised observation. Physicces are not
discussed because it is of little relevance to atioigal research.

Recording Observation The manner in which observations are carried
out may be primarily quantitative or qualitativenature. Quantitative
observation typically calls for more structured aeling of data on
coding sheets whereas qualitative observation nsa&yless structured
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field notes. Further discussion on this will bendaunder methods of
collecting data.

4.0 CONCLUSION

In this unit, action research, case study and ebsen methods of
carrying out research have been discussed. Acotisgarch is directed
towards greater understanding and improvement attipe over a
period of time. The reliability of a case studymsre important than its
generalisability. There are two types of obseoratiechniques: the
participant observer and the non-participant oleervFive steps are
advanced for the execution of the participant olerwhile two

methods of unobtrusive observation were also dssalis

5.0 SUMMARY

In the effort to ensure greater understanding anchpcehension,
different types of research methods were discussedis unit. These
are action research, case study and observatiearsts

6.0 TUTOR-MARKED ASSIGNMENT

1. Identify a problem that could be studied by theaactresearch
method.

2. Justify your identification and describe fully hoyou would
carry out the study.
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1.0 INTRODUCTION

In this unit, you are going to study three exclegnqualitative studies,
namely: ethnography, phenomenology and groundedryhe Also,
correlational studies will be briefly discussed.

The qualitative studies will be discussed in teraisthe purpose,
process, procedures, data collection and analysis, methods of
communicating findings. Examples are also providedillustrate
various approaches.

Correlational studies which are also discussetiigunit are concerned
with the degree to which variations or differencesone variable are
related to the variations or differences in anotwmable. When two
variables are perfectly correlated, the coefficemals 1 or —1.

2.0 OBJECTIVES

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

. describe ethnography study

. give examples of ethnography studies

. use ethnography technique to investigate scienagcadion
problems

. explain phenomenology

. apply phenomenology technique in studying sciendecation
problems
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. explain grounded theory

. use grounded theory to investigate research prabienschool
science

. describe Correlational studies

. explain the significance of perfect correlation fficeent.

3.0 MAIN CONTENT

3.1 Ethnography

Ethnography sometimes known as cultural anthropolog more
recently a naturalistic inquiry is a method of dietudy observation that
became popular in the latter part of th& Tentury. It has continued to
show significant development, suggesting promigaahniques for the
study of behaviour in an educational situation. iténearliest form, it
consisted of participant observation, conversatand the use of
informants to study the cultural characteristics wfique and less
sophisticated groups of people (so-called ‘pringitipeople) in Africa,
South Sea Island, and Native American Indian trib€se groups were
small in number, geographically and culturally &et with little
specialisation in social function and with simpleoeomics and
technology. Such cultural features as languageriage, family life
etc. were analysed.

The data gathered consisted of observation of npattef action, verbal

and non-verbal interaction between members of tie tas well as

between the subjects and the researcher, and hisif@mants and the
examination of whatever records or artifacts wesalable. Most of the

studies were adversely criticised because the n&ds&@ spent too little
time among the people of the tribe to get more thauperficial view

and did not learn the native language and hadpertton the reports of
poorly trained informants. Later, investigativgoees on this type of
studies would be invalid unless the observer:

. lived for a much extensive period of time among thiee and
became an integrated member of the social group;

. learned the native language; or

. trained his or her informants to systematicallyoredield data in

their own language and cultural perspective.

The refinement of participant observation resuitechore objective and
valid observation and analysis.

In recent times, many of the time-honored techrsqufehe ethnography
study involving integration into the group and alvs¢éion are being
applied to psychology and education among othérsing the method
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of observation, the researcher observes, listenant sometimes,
converses with the subjects in a free and naturabsphere. The
assumption is that the most important behavioundiiduals or groups
Is a dynamic process of complex interactions aml ¢bnsists of more
than a set of facts, statistics or even discretelémts. The strength of
this kind of study lies in the observation of natupehaviour in a real
life setting from the constraints of more convendb research
procedure.

Another assumption is that human behaviour is erfaed by the setting
in which it occurs. The researcher must understhadetting in which
it occurs and also the nature of the social strectits traditions, values
and norms of behaviour. It is important to obseamd interpret in terms
of the subjects — how they view the situation, hbey interpret their
own thoughts, words and activities as well as thos®thers in the
group. The researcher gets inside the minds ofubgcts, while at the
same time, interpreting the behaviour from his er bwn perspective.
The relationship of researchers to their subjextsaised upon trust and
confidence. A position of neutrality is essent@lobjective participant
observation.  Unlike conventional deductive quatitite research,
participant observers begin without preconceptiamsl hypotheses.
Using inductive logic, they build their hypothesesthey are suggested
by observations. They periodically re-evaluatarthgpotheses on the
basis of new observations, modifying them when thppear to be
inconsistent with evidence. They look for negatiegidence to
challenge their temporary hypotheses.

This type of research has a characteristic of &sef consecutive
studies. The interpretation is not deferred todbeclusion but it is a
constant ongoing process of testing tentative Hgs#s against
additional observations in a real situation.

Ethnography methods have been used to investigateoblem as:

. students leadership role in an urban racially iratsgl High
School
. pupil-teacher relationship in a sub-urban JuniagiHschool.

SELF-ASSESSMENT EXERCISE 1

Discuss how ethnographers build their theses? eWdatwn two topics
that can be studied in your area of specialisaiging the ethnographic
method.

Ethnographers construct their final reports to @mésa holistic
description of the people they have observed amaitvay the everyday
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experiences of the individuals. Their findings afen stated as
assertions — that is, broad statements of the wkdeor inferred
relations between culture and behaviour. Thesersss are supported
by analytical vignettes, short segments of quatatiata intertwined
with interpretative commentary that help the reatdee” what these
guotes mean in the given context with the givernig@pants.

3.1.1 Phenomenology

Phenomenology refers to a person’s constructiothefmeaning of a
phenomenon as opposed to the phenomenon as & exigrnal to the
person. Phenomenologists do not assume that they kvhat things

mean to the people they are observing. If behavebeing observed,
the phenomenologist does not simply note that icetiehaviour has
occurred, but attempts to understand what the belmawneans to the
person being studied and this emphasises the swijespects of this
behaviour.  “Attention to experience and intentiaa describe

experience are the central qualities of phenomegnb research”

(Volkmann, 1992). Essentially, the phenomenoldgiapproach is

based on the concept that reality consists of teammg of experiences
by those being studied.

Mulderij, et al. (1984) introduced their students ghenomenological
analysis. They started with topics that everyond Baperience with
such as “falling asleep” and “being afraid in tharld all the time.
Phenomenologists hope to get a better understamditite meaning an
experience has for others as well as for themselves

SELF-ASSESSMENT EXERCISE 2
What is the main aim of a phenomenological res€arch

A phenomenological researcher is expected to seletrpic that is
personally meaningful as well as emotionally andeliactually
engaging. Van Manen (1990) stated that the startiof
phenomenological research is largely a matter eftiflying what it is
that deeply interests you or me and of identifyinig interest as a true
phenomenon, that is, as some experience some hioenags live with.
For example, Volkmann (1992) states that it isstuely of two science
teachers-leaders by a former science teacher. ré@$gmrcher has a deep
personal interest in his topic — a characteristiorancommon to
phenomenological research than to other approaches.

Although phenomenology can be conducted with alsipgrticipant (or

even as an examination of the researcher's own riexmupe),
Phenomenologists typically involve five to ten pkeom their studies.
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Phenomenologists depend mainly on exclusive inhkdegerviews; as
such they also choose their respondents purposivéhaton (1990)
explained that purposeful sampling is done to iaseethe utility of
information obtained from small samples. The sampl purposively
selected to ensure that they are likely to be kedgéable and
informative about the phenomenon being studied. e Tdctual
implementation of a phenomenological study is aschmun the
participants hands as it is in the researcherse fitenomenological
interview is not structured as a series of questiand answers as in
ethnographic study, instead the researcher andes@ondents work
together to “arrive at the heart of the matter’.heTresearchers are
expected to take their cues from the participagxgressions, questions
and occasional sidetracks. Such an interview i€xpected to look like
a dialogue or conversation, with the participanindomuch of the
talking and researcher doing most of the listening.

SELF-ASSESSMENT EXERCISE 3

What is main difference between ethnographic anehpmenological
guestionnaire?

According to Barit (1986), the data analysis airh&rging to go to the
heart of the matter by looking for themes that dencealed in the
unexamined events of everyday life.... to find meghih shared
themes in different peoples descriptions of comnexperiences”.
Phenomenological analysis of transcribed data,ghaimilar to other
gualitative analyses is characterised as beingaliyit more open,
tentative and intuitive (Tesch, 1994). Whereas@gnaphers focus on
“events” as the unit of analysis, Phenomenologstsis on “meaning
units” — that is, the smallest segment of text tha meaningful by
themselves. Rather than identify categories, pimemologists describe
themes and patterns in the data.

Phenomenologists always report their findings mfitrm of a narrative
that describes a pattern or a theme. However, engrhenologist
assumes a commonality among these experiencessaegpected to
explore and describe “what is invariable acrossmahifestations of the
phenomenon”.

SELF-ASSESSMENT EXERCISE 4
What form does a Phenomenologist’s report take?
3.1.2 Grounded Theory

Grounded theory originated from the work of twoistagists (Glasser
and Strauss, 1967) who were concerned with clogirgembarrassing
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gap between theory and empirical research. Gralrkeory is not
considered to be discipline bound; rather, it ise& of procedures for
analysing data that will lead to the developmenthebry useful to that
discipline. Grounded theory starts with broad aesle questions that
provide the freedom and flexibility to explore aeplomenon in depth.
The research questions identify the general fooushie study and tend
to be action and process oriented. Depending an the question is
focused the researcher gathers different data #&edds to different
aspects during analysis.

In grounded theory research, the researcher “ateetopderive a theory
by using multiple of data collection and the refiment and
interrelationships of categories of informationheTtheory is grounded
in that it is developed from the data, as opposeleing suggested by
the literature i.e. theory is expected from, ratihan a starting point, for
the study. Thus, grounded theorists try to findvaars to questions that
are important but not yet answered.

Gall, et. al (1996) define theory as “an explamatd the commonalities
and the relationships among observed phenomeraarirstof the causal
structures and processes that are presumed tolieniiem. Grounded
theorists like other theorists, aim to identify atebcribe those plausible
relationships among concepts and sets of concepts.

Data collection is flexible, characterised by opess to changing
conditions. Grounded theorists have wused historicacords,
interviewing and observation strategies to coltbeir data. Generally,
data are collected from more than one unit becgusended theorists
hope to maximise similarities and differences amantprmation
obtained. For this reason, these studies are sopeeteferred to as
multi-case studies because several teachers, namsamunities etc. are
studied. This sampling of different units for @ pose of maximizing
information is called theoretical sampling.

Analysis in grounded theory is composed of thregoméypes of
coding: Open coding, axial coding and selectivdinng. Open coding
refers to the process of breaking down, examiniogmparing,
conceptualising and categorizing data. Axial cgdiafers to a set of
procedures whereby data are put back togethervinweeys after open
coding by making connections between categorietec®ee coding
refers to the process of selecting the core cayegystematically
relating it to other categories, validating thosktionships and filing in
categories that need further refinement and dewsdmp. Data
collection and analysis are tightly interwoven.
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These levels of coding comprise constant comparativethod of
analysis, defined as the continual process of compata segments and
data codes within and across categories. A cagag@n abstract name
for the meaning of similar topics. A pattern igedationship among
categories. The relationship between two or moreepts generates a
theory. Because of the problems inherent in bagdheory, grounded
theorists are more interested in patterns of iotema between and
among people than in individual perspective as such

Strauss and Corbin (1994) indicate that “the conhagpationships
developed through grounded theory are stated gsogitmns and are
presented in discursive form. Discursive pres@riataptures the
conceptual density and conveys descriptively alse substantive
content of a study”.

3.1.3 Correlation Studies

Correlation is the relationship between two or @aivariables or two or
more sets of data. The degree of relationship esasured and
represented by the coefficient it may be identitigydeither the letter (r),
the Greek letter (I) or other symbols depending rupbe data
distributions and the way the coefficient has beaiculated. For
example, students who have high intelligence qotdiéend to receive
high scores in mathematics tests, whereas thode lowt 1Qs tend to
score low. When this type of relationship is o, the factors are
measured, intelligence and scores on mathematts &e said to be
positively correlated. Sometimes, variables argatieely correlated
when a large amount of one variable is associatdd avsmall amount
of the other. As one increases, the other tenddetmease. When
however the relationship between the two sets olbkes is a pure
chance relationship, then there is no correlatiBramples of pairs that
are usually positively correlated are:

. Intelligence and Achievement
. Height and Shoe size

The degree of linear correlation can be represeqiedtitatively by the
coefficient. A perfect positive correlation is ©Q. white a perfect
negative correlation is — 1.00. A complete lackattenship is O.
Rarely, if ever, are perfect coefficients of coatedn +1.00 or —1.00
encountered, particularly in relationships thatdteio appear fairly
consistently — there are variations or exceptiohat treduce the
measured coefficient from a —1.00 to +1.00 towae®. A definition
of perfect positive correlation specifies that &rery unit increase in
one variable, there is a proportional unit increasahe other. The
perfect negative correlation specifies that forrguanit increase in one
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variable, there is a proportional unit decreaséhen other. That there
can be no exceptions explains why coefficientsloDé or —1.00 are not
encountered in relating human traits. The signthed coefficient

indicates the direction of the relationship and themerical value of
strength.

4.0 CONCLUSION

In this unit, you have learnt that ethnography method of field study

that adopts the participant observer method, facuse naturally

occurring processes/changes, data collected throwsgtuctured

interviews, artifact/document collections, data Igsia by constant

comparative methods, normally reported by holisfiescription of

everyday events. Phenomenology describes an exgerifrom the

participant’'s point of view, studies individuals carfocuses on life

experience, adopts in-depth unstructured interviesample size of 5 —
10 people. Phenomenology also report searchabdares and patterns
across participants report thematic narrativesou@ded theory —derives
a theory that links participants’ perspective togml theories. Studies
process and focuses on interaction, data drawn femords, interviews
and observations, analysis by constant comparatiethod, report by

analytical story.

Correlation deals with the relationship between twomore variables
Perfect correlation is +1.00 or —1.00. When insee&n one causes
proportional increase on the other, the coefficantorrelation is +1.00,

but when one decreases and the other increasexpefeient is —1.00.

When there is no relationship, the coefficient &ozcorrelation and
does not mean causation.

5.0 SUMMARY

In this unit, you have studied types of researcdu ave added more
research, and you have added more research asdokipes namely:

ethnography, phenomenology, grounded theory anctlation to your

knowledge of research of methodologies. You walheell to master the
methods properly as you need them in choosing anging out your

study.

6.0 TUTOR-MARKED ASSIGNMENT
Choose a research topic each on ethnography ambpiemology and

describe clearly how you would carry out the studynot more than
four pages.
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1.0 INTRODUCTION

Historical research has been known a long timesipbslonger than
most other types of research. When we think dfohisal research, a
process of searching for, summarising and intergyehformation from

the past comes to mind. The past may be any tsrre@ent as within
the immediate preceding year or it may go back regveenturies.

Historical research differs from other studies lmseait cannot be
classified as either quantitative or qualitative.

Historical analysis may be directed toward an imhial, an idea, a
movement or an institution. However, none of thegects of historical
observation can be considered in isolation. Peocpiaot be subjected
to historical investigation without some considienas of their
interactions with the ideas, movement and or tihs of their times.
Historical approach to research will be discussedeu the following
subheadings: general explanation of historicalaede sources of data,
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history and science, the historical hypothesis pnodblems of historical
research.

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

* explain the meaning of events

» describe external and internal evidence

» state the historical time

e compare historical periods

» formulate hypotheses for historical research

» identify sources of historical data

» analyse historical data

* apply historical findings in relevant classroonuiss.

3.0 MAIN CONTENT

3.1 Meaning of Historical Research

Historical research is a systematic process ofrdesg, analysing and
interpreting the past based on information fronesteld sources as they
relate to the topic under study. History is a $@ipt of the restless and
ever flowing stream of events and the changes mamulife and its
institutions, its languages, customs, art, philbsep and the lives of
those who command the attention of their contempeEsa- the great
individuals who start their hour upon the stage aral heard no more
(Leedy, 1997).

The main issue of the historical method, like ottyges of research, is
not the accumulation of facts, but the interpretatof the facts. The
interpretation of information is the main issueamy form of research.
Naturally, events appear to happen without any iEgpaequence, but a
study of any chain of events will reveal “pattemisrationality” that
make historical facts seem meaningful. Historyal&ays dynamic
therefore it defines the role of the historical emsher. Historical
researcher makes in-depth investigation. To astathhe meaning and
relationship of events, researchers should stawget close to the source
of the events. This researcher does this by rglyin documentary
sources; also they at times study artifacts eithne or with
documentary evidence. Where possible, the researefies on only
the primary source of information to get to thetrobthe matter.

Primary data on the other hand consists of suainaidi information
about people who made history and influenced huewamts as events
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they influence and that influenced them. The cmpierary scene of
their days must be reconstructed as nearly ashpessThe primary data
therefore consists of portraits, a record of thedsdhey wrote and are
reported to have been spoken, the testimony ofr thheends and

acquaintances, the personal records they left belthe objects they
used, the houses and towns where they worked dedted events
important in their times and significant in thewrs.

According to Leedy (1997), the use of primary da&tads to ensure the
integrity of the study and strength its reliability

SELF-ASSESSMENT EXERCISE 1

1. What are the main tasks of the historical reseafche
2. Name three sources of primary data.

3.2 History and Science

According to Best and Khan (1995), opinions ditisrto whether or not
the activities of the historian can be considere@ndific or whether
there is such a thing as historical research. &heiso contend that
historical research may have the characteristicscadntific research
activity argue as follows:

0] The historian delimits a problem, formulates hygs#s or raises
guestions to be answered, gathers and analysearprdata, tests
the hypotheses as consistent or inconsistent wittherce and
formulates generalisations or conclusions;

(i)  Although the historian may not have witnessed aenewor
gathered data directly, he/she may have the tesyimaf a
number of withesses who have observed the evemt ditferent
vantage points. The historian therefore rigorouslipjects the
evidence to critical analysis in order to establishauthenticity,
truthfulness and accuracy;

(i) In reaching conclusions, the historian employs ghaciples of
probability similar to those used by physical stss;

(iv)  Although it is true the historian cannot controk tivariables
directly, this limitation also characterises mosthavioural
research as particularly investigations in sociglogocial
psychology and economics;

(v)  The observation of historians may be describeduilitgtive or
guantitative terms depending on the subject madted the
approach of the historian. In general, the tradal approach is
gualitative while the reformist uses quantitativealgses. The
traditional qualitative approach in many historictiidies does
not preclude the applications of scientific methody.
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Those who take negative position advance the fatigweasons:

a. Although the purpose of science is prediction, thistorian
cannot usually generalise on the basis of pastte\Bgcause past
events were often unplanned or did not develop lasned,
because there were so many uncontrolled factordacause the
influence of one or a few individuals was so crlcihe same
pattern of factors is not repeated,

b. The historian must depend upon the reported obsenvaf
others, often witnesses of doubtful competencesamaetimes of
doubtful objectivity;

C. The historian is much like a person trying to cosbel a
complicated jigsaw puzzle with many of their partissing. On
the basis of what is often incomplete evidence hieorian must
fill in the gaps by inferring what has happened amlaly it
happened;’

d. History does not operate in a closed system sucmag be
created in the physical science laboratory. Tis¢ohian cannot
control the conditions of observation nor manipalathe
significant variables.

SELF-ASSESSMENT EXERCISE 2

From the argument for and against stated abovéfyjysur stand on
this issue in not more than three sentences.

3.2.1 Internal and External Evidence

The information about historical research can dgestied to two types
of evaluation. You may judge whether the documsrduthentic, or

you may decide if indeed it is not authentic, wtieg document or the
statement within the document means. Historicataechers describe
the approaches to data that are concerned witle tvés problems as
reviewing the data to determine their internal xtemal evidence and
subjecting them to internal and external criticism.

Evidence is always concerned with problem from \tlevpoint of the

data; criticism is concerned with the same probléram the

psychological attitude of the researcher. Therfaevidence and
criticism are interchangeable. It is very impottédmat a document is
genuine. Establishing the genuineness of documerasstudy in itself
and involves carbon dating, handwriting analysientification of ink

and paper, vocabulary usage and writing style anoiners.
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The internal evidence of a historical research aacerned with the
genuineness of a manuscript or statement and #eanmeh asks such
guestion as: what does the statement or word mewitat was the
author attempting to say? What thought was thiecaidtying to convey
and what inference or interpretations could beaetéd from these?
What is the relevance or meaning of these wordstaiement? This is
the main concern of internal evidence.

Social scientific and educational researchers usih external and
internal criticism, but particularly internal catsm. For example, if an
author of a research report comes to an erroneouslusion, it is
clearly the task of other researchers to correxetior.

SELF-ASSESSMENT EXERCISE 3

What are the two types of evaluation a historiesearch addresses?
State two questions asked to elicit informationifdernal evidence.

3.3 Historical Hypotheses

Research problems may be stated in a variety gfsviar historical

research studies. They may or may not include ispdtypotheses

and/or questions. When hypotheses are stated, ubeglly are not
stated in a statistical sense, although statisti¢afmation from the past
could be used to support or refute hypotheses.hdran historical

research, hypotheses are conjectures about thacthastics, causes or
effects of the situation, issue or phenomenon ursfedy. Nevins

(1962) illustrates the use of hypotheses in théohal research of
Edward Channing in answering the question “Why ttiel confederacy
collapse in April, 18657

Channing formulated four hypotheses and tested thmsed on
evidence gathered from letters, diaries and offi@aords of the army
and the government of the confederacy. He hypwtbésthat the
confederacy collapsed because of:

I the military defeat of confederacy army;

. the dearth of military supplies;

iii. the starving condition of the confederal soldiard ¢he civilians;
and

Iv. the disintegration of the will to continue the war.
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According to Best and Khan (1995), Channing produeedence that
seemed to refute the first three hypotheses asusll

. More than 200,000 well-equipped soldiers were uiaders at the
time of the surrender, the effect of productionpaiwder and
arms provided military supplies to continue the wad enough
food was available to sustain the fighting men andians.

. Channing concluded that hypothesis iv. the disnategn of the
will to continue the war was substantiated by theessive
number of desertions of enlisted men and officeTis is an
example of historical study in which hypothesesenexplicitly
stated.

3.3.1 Hypotheses in Educational Historical Research

Hypotheses may be formulated in historical invedtans of education.
Some examples are:

. The science education innovations of the 1950s1&tfs were
based upon practices that previously had been taed
discarded;

. The activities of social science inspectors havesmmificant
effect upon the improvement of facilities (men andterials) in
the 80s.

Although the hypotheses are not always explicittesd in historical

studies, they are usually implied. The historiathgrs evidence and
carefully evaluates its trustworthiness. If thedevice is compatible with
the consequences of the hypothesis, it is confirrifetthe evidence is
not compatible or negative, the hypothesis is nmmtfiomed. It is

through such synthesis that historical generatisatiare established.
The activities of the historians, when educationhis/her field of

inquiry, are no different from those employed irhest fields. The

sources of evidence may be concerned with schcadsicational

practices and policies, movements or individuald the historical

processes are the same.

SELF-ASSESSMENT EXERCISE 4

Choose a historical education topic and formulateed testable
hypotheses.
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3.4 Sources of Data

The sources of historical information are commorhassified as
primary and secondary. A primary source is aniwaigor first-hand

account of the event or experience. They are afyeess accounts.
They are reported by an actual observer or paaintipn an event.
Secondary sources are accounts of an event tha wnatr actually

witnessed by the reporter. The reporter may halked with an actual
observer or read an account by an observer, butrhier testimony is
not that of an actual participant or observer. oBdary sources may
sometimes be used, but because of the distortiorpassing on
information the historian uses them only when priyndata are not
available.

3.4.1 Primary Sources

Generally, primary sources of data are of suclern@$ as documents,
relics or remains and oral testimony. Some exasnpfehese primary
sources as they relate to educational studiesatedelow:

(@) Official Records and Other Documentary Materiak

Examples of these are records and reports of &yislbodies and state
departments of public instruction; principals, evichancellors, deans,
departmental heads, educational committee, minofteschool boards,
professionals and periodicals, bulletins, courskestody, curriculum

guides, textbooks, examination report cards, pestuof teacher and
pupils, personal files, samples of students’ warll eecordings among
others.

(b) Oral Testimony

Included in this category are — interviews with @aistrators, teachers
and other school employees, students and relatsadmol patrons, or
lay citizens and member of governing bodies.

(© Relics

Included are buildings, furniture, teaching matsriaequipment,

decorative pictures, textbooks, examination andpsasnof students
work.
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3.4.2 Secondary Sources

Secondary sources are the reports of a person elaies the testimony
of an actual witness of participant in an eventhe Twriter of the
secondary source was not at the scene of the dwaintnerely reports
what the person who was there said or wrote. Secgrgburce of data
are usually of limited worth for research purpobesause of the errors
that may result when information is passed from peeson to another.
Most history textbooks and encyclopedia are example secondary
sources, for they are often several times remoxad the original first-
hand accounts of events.

Some types of materials may be secondary sourcesofoe purposes
and primary sources for another. For example, raosesecondary
school science textbook is ordinarily a secondayae of information.

But if the study is the changing phases of instometi materials in

Nigerian science secondary schools, the sciencébaeks would

become a primary source.

SELF-ASSESSMENT EXERCISE 5

State the two major sources in historical studiesl a@ive three
educationally-related examples of each of the smurc

3.5 Handling of Historical Data

You must have discovered that most of the dat#ifiorical studies are
gathered from documents and are studies in terrhsrmmdreds and note-
cards. It is necessary for the researcher to e means of
gathering and controlling the data. In historiezdearch, perhaps more
than in any other type of research, the investigedo soon become lost
in morass of notes, note cards, bibliography, cardsmemoranda. For
most beginners, the problem is always how to osgatiie information
into useful and meaningful phases for interpretatio

Historical data collection demands a systematio,pfeot only for the
collection of the data but also for retrieving adhlysing them. Before
beginning historical research therefore, you shdwade a specific plan
for the acquisition, organisation, storage andeedil of the data.
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4.0 CONCLUSION

In this unit, you have learnt that:

. historical research deals with meaning of past &yen

. the information about historical research can begjesmied into
two forms of evaluation namely: internal and exé¢vidence;

. there are diverging views on whether historicaleagsh is
scientific or can be generalised,;

. hypotheses can be formulated for historical reseancd

. there are primary and secondary sources of datéoarustorical
research, primary data are very important;

. owing to morass of information often gathered fastdrical

research, organisation and management of datayisnaportant.
5.0 SUMMARY

In this unit, you have studied the historical reskain the effort to
expose you to some types of educational resedrcthe next unit, you
are going to learn about survey studies.

.0  TUTOR-MARKED ASSIGNMENT

What is historical research?

Is historical research scientific?

Describe how you would carry out a study on Gwation in
Science Education in Nigeria in the seventies.

WwNE o
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1.0 INTRODUCTION

In the last unit, you read that historical reseaschlifferent from the
study of history. You were informed that histoticasearch deals with
the meaning of historical events. In the desirexpose you to as many
types of educational research methodologies asilp@sswill be
discussed in this unit survey methodology will higcdssed in this unit.
Practically all adults have been involved in susre&yt sometime or
another. People are surveyed through attitudesnioms and
perceptions and often, they are asked to evalaaething.

The aim of any survey is to obtain information whican be analysed
and patterns extracted and comparison made. Iwvewsir all
respondents are asked the same question whileathe sircumstances
are assumed to prevail. These surveys focus oremws factors of
school operation, the community’s perception of sisbools and how
well they are being operated.

Information, most of the time, can be gathered bgans of self-
completed questionnaire, or by means of questioenaichedules or
checklists administered by an interviewer. Whateweethod of
information gathering is selected, the aim is teaob answers to the
same questions from a large number of individualsehable the
researcher not only to describe, but also to coe@ard relate one
characteristic to another and to demonstrate #daio features exist in
certain categories.
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Surveys can provide answers to such questions asAVithere? When?
and How? But it is not so easy to find out whyu€a relationships
can rarely, if ever, be proved by survey methodhe Tain emphasis is
on fact finding and if a survey is well-structuraad piloted, it can be a
relatively cheap and a quick way of obtaining infation.

In this unit, you will study survey research metblody under the
following subheadings: meaning of survey, charasties of survey,

techniques of gathering data, types of instrumeagglication of survey
research, and advantages and disadvantages oy sasgarch.

2.0 OBJECTIVES

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

. explain the meaning of survey research

. describe the characteristics of survey

. identify the methods of gathering data for survey

. apply the results of survey studies in the clagsroo

. list the advantages and disadvantages of survey

. compare survey methodology with other methods sdaech.

3.0 MAIN CONTENT

3.1 Meaning of Survey Research

A survey is a data collection technique in whicfoimation is gathered
from individuals called respondents by having thesspond to

guestions. This is probably the most widely ussiarch methodology.
The survey method gathers data from a relativelyelamumber of cases
at a particular time. It is not concerned with relageristics of

individuals but as generalised statistics that Itesthen data are
abstracted from a number of individual cases. s lessentially cross-
sectional.

Survey provides such information that each staténmmotures a
prevailing condition at a particular time. The &y requires an
imaginative planning, careful analysis and intetgien of the data
gathered and logical and skillful reporting of fimeings.

Generally, a survey as a descriptive research rdetbgy, describes
and interprets what is. It is concerned with ctods or relationships
that exist, opinions that are held, processesat@bngoing, effects that
are evident or trends that are developing.
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It is primarily concerned with the present, althbug often considers
past events and influences as they relate to duccgrditions.

The survey is included in the quantitative traditicather than the
gualitative because descriptive researchers tendrteert their data into
numerical indices and to employ statistical analysechnique to
generalise their findings from a sample of the oesients to a
population.

The method of research that looks with intense raogu at the
phenomena of the moment and then describes what$barcher sees is
called descriptive survey.

SELF-ASSESSMENT EXERCISE 1

Explain two concerns of survey research.

3.1.1 Characteristics of Descriptive Survey

The characteristics of the descriptive survey armdicated below:

. The principal means of collecting data is throudisesvation
technique to ensure discreteness of the populdtocarefully
choosing, clearly defining and specifically delimg to precise
parameters the population for the study;

. Data in descriptive survey research are particukubkceptible to
distortion through the introduction of bias intoathresearch
design. Particular attention should be given tegaarding the
data from the influence of bias.

. Although the descriptive survey method relies osestation for
the acquisition of the data, those data must tleearganised and
presented systematically so that valid and accuatelusions
can be drawn from them.

. Surveys typically involve collecting data represgine of
populations too enormous to be dealt with by othmathods.
Indeed, the generalisability of survey findingsaisother major
attraction of the method.

. All surveys, involve presenting the respondenthvaitseries of
guestions to be answered. These questions magnadiers of
facts, attitudes and opinions or future expectation The
guestions may be simple single-item measures orplem
multiple-item scales.

. In whatever form, however, survey data are basiceliat people
say to the investigator in response to a quesénd;
. Data can be collected in survey research in twacbhasys-

through questionnaire or interviews.
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SELF-ASSESSMENT EXERCISE 2

State two characteristics of a survey research.
3.1.2 Methodology of Survey

The methodology of conducting a survey involvessaes of detailed
steps, each of which should be carefully plann&te initial step is to
define the research problem and to begin develoghagurvey design.
The definition of the research problem should idelua good
background in the variables to be studied, whickafrse, includes the
review of literature. Variables included in the @y must be
operationally defined and the investigator showdehinformation about
the relationships of any sociological and psychiglagvariables that
may be involved. This information is valuable t@lecting measuring
instruments, such as tests for the survey.

The next step is the development of the sampliag,df sampling is to
be used rather than the entire population. Varitacdors must be
considered. The population to be sampled musehbaatl and the units
must be identified for sample population. The si@nmpust be selected
so that valid inferences can be made to the padpuland to any sub-
population.

Sampling procedure can be quite complex and acguiie sample may
require considerable effort and resources; the mesjor step is the
preparation for data collection. For surveys inugy interviews or
guestionnaires, this is a major step, becausenieuments must be
conducted.

3.1.3 The Questionnaire

A commonplace instrument for observing data beytmsl physical

reach of the observer is the questionnaire. Thestqpnnaire may be
sent to people thousands of kilometres away, wHorésearcher may
never see. Therefore, the educational researchercailects data with
a questionnaire and the physicists who determiree ghesence of
radioactive substance with Geiger Counter are aixiut the same
degree of remoteness from their respective sowtedsta. He neither
sees the source from which the data originate.

According to Leedy (1997), the questionnaire isotally impersonal
probe. Because of the impersonality associateld thie questionnaire,
four practical guidelines govern its use as a todte language must be
immediately clear; communication is a deceptivdl.skihat is crystally
clear to you may be meaningless to another per3te. first guideline,
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therefore, for questionnaire construction is théke tassumption
underlying the question must be spelt out clearly.

Initial drafts of a questionnaire should be “triedt” with a pilot run or
trial run. Such a try out should be done with widlials similar to the
intended respondents. The purpose of a pilot surioi check for
ambiguity, confusion and poorly prepared itemslotRiun feedbacks
can be very useful for finalise the instruments.

Questionnaire should be designed to fulfill a specesearch objective.

Certainly, it is necessary to identify the specifipes of data that will be

generated by the questionnaire early in the cocistru of the items and

it is also necessary to consider how data willdimulated, summarised
and analysed. The procedures by which data abe @nalysed should
be identified. The survey must produce data thatle used to test the
research hypotheses or answer the questions raigeithe research

problem.

Questionnaires succeed as their success is planméd. letter to the
respondent should describe the potential valudefstudy. The letter
should emphasise the importance of the study taddeessee. Without
the benefit of common courtesy of our own demandthers, poorly
framed letter may be another reason for poor retdirguestionnaires.
Planning is essential for tabulating questionnaice®e developed for
mailing to large samples of participants. It is igdble, to consider how
the responses will be tabulated after their retufiese issues will be
revisited under the heading “construction” of qigstaire later in this
course.

SELF-ASSESSMENT EXERCISE 3
State two qualities of a good questionnaire.
3.2 The Interview

Clearly allied to the questionnaire is the strueturinterview. A

structured interview includes a series of closethfquestions similar to
those used in a questionnaire. Semi-structuredviei@s go one step
further by following these closed form questionshwprobes designed
to obtain additional, clarifying information. Redé&ss of which form is
used, interviewing involve much more than just agkgjuestions. The
guestions for the interview should be carefullynpled and the words
should be accurate as the items in the questionkiughermore, it

should be pilot tested just like the questionnatce,ensure that the
guestions are clear, precise and free from bias.
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Planning is necessary for interview to ensure tiatset objectives will
be achieved. If an interview schedule is used, ititerview will
progress in accordance with the schedule. As mkdde interviewer
will use probes or follow up questions that aremued to elicit clearer
and more complete responses. In some cases, fogdes probes will
be contained in the interview schedule. In lesscsired interviews,
interviews must be prepared to develop and usea twn probes.
Probes can take the form of a pause in conversdiatnencourages the
respondent to elaborate, or a probe could be alicgxpquest to clarify
or elaborate on something. A major concern of @nope is that it does
not bias the respondent’s answer by suggesting t@wr she should
answer (Fowler and Mangion, 1990).

Also, interview as a means of eliciting data wil Biscussed in greater
detail later in the course.

3.3 Application of Survey Research

The educators, the teachers, inspectors and résearcan learn a lot
about science within the school system, withouttacimg every child
and every teacher in the school system. The sagpiethods
developed in survey research can be very usefampfs are sufficient
for many purposes and such studies could providehmoeeded
information for positive change and development.

Interview of random samples of pupils, teachersempiz etc. could be
conducted on such issues as perception of the tguali science

education in the country, the whole area of atésitb science. Pupils’
view about their science teachers to mention Wetacould be carried
out. The fears and anxieties of parents and gepebdic about science
in the school could be determined to alleviate deelns. The important
factor is that the survey should be properly plahaied executed.

Survey research is probably best adapted to operisonal and social
facts, beliefs and attitudes. It is significardatthlthough, a lot of words
are spoken and written about education in gen@chisaience education
in particular, most data are not available to safitsite such statements.
SELF-ASSESSMENT EXERCISE 4

Discuss one educational value of survey research.
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3.4 Advantages and Disadvantages of Survey Research

Survey research has the advantage of wide scolm:od information
can be obtained from a large population. A largpypation or a large
school system can be studied with much less expibasethat incurred
by a census. Compared with other research metbgés| survey
research is relatively economical. Also, becauseuses existing
educational facilities and personnel to reduce,stvey research data
are accurately within sampling error.

One major disadvantage is that survey informatioesdnot penetrate
very deeply below the surface. The scope of thermmation sought is
usually emphasised at the expenses of the depthzeysresearch takes
a lot of time and money.

Interviews require skill, time and money. Alsornay research requires
a good deal of research knowledge and sophistitatio

The survey investigator must be familiar with samglquestion and
schedule construction, interviewing analysis ofadand other technical
aspects of survey.

4.0 CONCLUSION

In this unit, you have learnt that survey is a datéection technique in
which information is gathered from individuals eallrespondents.

Survey has specific characteristics that distingtti$rom other research
methodologies e.g. the population for the surveystmoe carefully
chosen, clearly defined and specifically delimitéal set precise
parameter for ensuring discreteness to the populati

. Techniques for gathering data include: questiomsainterviews
and checklists;
. Survey research is a useful tool for educationpliegtions;

The methodology has both advantages and disadwemtags a wide
scope and requires special skills and it take$ aflbme and money.

5.0 SUMMARY
Again, you have added another research methoddindiie one you
have already studied. dw that survey is regarded as non-experimental

research. It is the first quantitative researchth@@ology you have
studied in this course.
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6.0 TUTOR-MARKED ASSIGNMENT

Analyse the main focus of survey research.

Describe the necessary steps you would take tyaw#tra study
with the topic: “Attitude of Junior Secondary Schstudents to
Integrated Science”.

1.
2.
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1.0 INTRODUCTION

The word experiment is used quite freely in ourietycand therefore, it
has a broad, quite familiar meaning. We talk abexperimental
programmes and experimental drugs, for examplees&lnvolve a new
approach or procedure, or new ingredients to sex thile effects will be
when something is tried; we refer to this as aneerpent or to the
process as experimenting.

In educational research, we use the same basicepbnior an
experiment, that is, something is tried to detemmits effects. That
something has one or more independent variablan@)ipulated to
determine the effects. An independent variable imudated in an
experiment is called an experimental variable.itdrsimplest form, the
experimental study attempts to control the entisearch situation
except for certain input variables that then becemspect as the cause
of whatever change has taken place within the tyetsve design.

The matter of control is so basic to the experimlestudy that it is

frequently referred to as the control group — expental group design.
The study begins as far as possible with matchedpg:. These groups
are randomly selected and paired so that, as faossible, within the

limits of the evaluative instruments available, legcoup resembles the
other on as many characteristics as possible, edlyethose that are

critical to the experiment.
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Experimental Group — Control Group

Though it is assumed that at the beginning of tkeeement, both
groups have identical characteristics values aatust equivalence is
more theoretical than real. Because of this, tlogns referred to as
“matched group”, or it could be said that the gape matched on the
basis of X, Y and Z; when X, Y and Z are the partmsethat provide
the basis for matching.

This unit will be discussed under the following bkahdings:

characteristics of the experimental method, -clesdibn of

experimental designs, variables one-shot experiheratse study, one
group pretest-Post-test design, pretest — Posttegtol group design,
Solomon four group design, non-randomized controlug — pretest,
Post-test design, time series experiment and dogtoup time series
design.

2.0 OBJECTIVES

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

. state the characteristics of the experimental ntk#ma recognise
the classification of experimental design

. identify the dependent and independent variablea nesearch
guestion objectives

. explain what are extraneous variables

. define the meaning of experimental validity

. state and describe the threats of internal expeatizmhgalidity

. criticise experimental research reports.

3.0 MAIN CONTENT
3.1 Characteristics of the Experimental Method

Before specific experimental designs are introducgaime general
criteria for a well-designed experiment will be satered. Essentially,
the characteristics that make for a good reseagslyd also apply to the
design of an experiment. The criteria are listedehwith a brief

comment for each criterion to explain what it means

I Adequate Experimental Control — This means that there are
enough constraints on the conditions of the expanirso that the
researcher can interpret the results. The expeatahdesign is so
structured that if the experimental variable hagfect, it can be
detected. This may also mean controlling otheiatdes through
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randomisation or by building them into the designralependent
variables.

Lack of Artificiality — This criterion is especially important in
educational research if the results of the exparinzge to be
generalised to a non-experimental setting — formpta, a
classroom. It means that the experiment is comeduct such a
way that the results will apply to the real edumadl world. We
do not want the artificial or atypical charactedsiof an
experiment to cause the experimental effects.

Basis for Comparison— There must be some way to make a
comparison to determine whether or not there isxgerimental
effect. In some experiments, a control group isdus a group
that does not receive an experimental treatmente dontrol
group in an instructional experiment usually cotssf a group

of students taught by a traditional method. Celyanot all
experiments require control groups. Comparisoms & made
between two or more experimental treatments an@amasion
with some external criterion.

Adequate Information from the Data — The data must be
adequate in order to test the hypotheses of anriexpat. The
data must be such that the necessary statisticheajenerated
with enough precision to make decisions about Hygs#s.

Uncontaminated Data— the data should adequately reflect the
experimental effects. They should not be affechgd poor
measurement errors in the experimental procedur&@he
individuals from the various groups should not iate in such a
way as to cancel the experimental effects or toseau
misrepresentation of the experimental effects.

No Confounding of Relevant Variables— This criterion is
closely related to adequate experimental controugr There
may be other variables operating that have an tefbec the
dependent variable. If so, these effects must bet
misinterpreted as experimental effects. Their a$femust be
separated or controlled, usually through the expental design.

Representativeness— Representativeness usually means to
generalise the experimental results to some indaig]
conditions, methods and so forth. To obtain repregiveness,
experimenters commonly include some form of randeiection

of subjects from the population to which they imteto
generalise.
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viii. Parsimony — The criterion of parsimony means that, with all
other characteristics equal, a simpler designe$epred to a more
complex one. Of course, a design must be complexigin for
the purposes of the experiment, but complexityoisamcouraged
for its own sake. The simpler design is usuallsiera to
implement and possibly easier to interpret.

Experiments, like any other types of educationakeaech, are

susceptible to technical and procedural errorse dévelopment of an
appropriate experimental design and its adequgteementation require

a considerable and careful planning, but they pl@whe best safeguard
against errors. Experimental designs require ¢anabus attention to a
variety of details. This planning is done prior ¢onducting the

experiment.

SELF-ASSESSMENT EXERCISE 2
What is a research design?
3.2 Variables — Independent and Dependent Variables

Variables are the conditions or characteristics tha experimenter
manipulates, controls or observes. They can bé&delivinto two,
namely: independent and dependent variables.

The independent variables are the conditions oracheristics that the
experimenter manipulates or controls in his or &gempt to ascertain
their relationship to observed phenomena. The dbpenvariables are
the conditions or characteristics that appearapgisars or changes as
the experimenter introduces, removes or changes iridependent
variables (Best and Khan, 1995).

In educational research, an independent variablg lbeaa particular
teaching method, a type of teaching material, aardvwor a period of
exposure to a particular condition or an attrilaueh as: sex or level of
intelligence. The dependent variable may be asisste, the number of
errors in a comprehensive exercise etc. The depemadeiables are the
measured changes in pupils’ performance attribatabthe influence of
the independent variable.

There are two types of independent variables:rireat and orgasmic or
attribute variables. Treatment variables are thtasors that the
researcher manipulates and to which he or she rssssmybjects.
Attribute variables are those characteristics taanot be altered by the
experimenter such as: age, sex, race or intellgeuotient (IQ). The
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experimenter can decide to include them or rembeentas variable to
be studied.

SELF-ASSESSMENT EXERCISE 2

Identify the independent and dependent variables study titled “The
effect of remedial mathematics on students’ scieteevement”.

3.3 Confounding Variables

Confounding variables are those aspects of a siudgmple that might
influence the dependent variables (outcome measmae)vhose effects
may be confused with the effect of the independeatiable.
Confounding variables are of two types: extranewasiables and
intervening variables.

I Intervening Variables

In experimental research, certain variable thanoaie controlled or
measured directly may have an important effect ugi@ outcome.
They intervene between the cause and the effattanl achievement
test, the researcher may suspect that certainbkanmaay be influencing
the student’'s performance though they may not bsemied directly,
such factors as anxiety, fatigue, motivation andlish comprehension
ability. These are difficult to define operatioiyabut you cannot ignore
them, therefore, they must be controlled throughuke of appropriate
designs.

il Extraneous Variables

Extraneous variables (i.e. variables not manipdlditg the researcher)
that may have a significant influence upon theltesaf a study. Many
research results are questionable because of thesnne of these
extraneous variables. In a study of teacher's aenze and pupils’
performance, different teachers and whole classésbe used. Such
variables as academic ability, teacher personadige and readiness,
constitute extraneous variables that could affeetresult of the study.
It should be noted that for an extraneous variédbleonfound the result
of a study, it must be correlated strongly enougith wooth the
independent and dependent variables that its infleiecan be mistaken
for that of the independent variables. It is altmospossible to
eliminate the influence of the extraneous variaolally, but a good
design could minimise its influence.
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iii. Controlling Variables

Confounding Variables that are of interest to tkesearcher can be
controlled by building them into the study as inelegeent variable. For
example, a researcher comparing two teaching metinoay wish to
control teacher capabilities by making it an indegent variable.
Several variables that are not of interest to #search may be removed
or their influence minimised as follows:

. Removing the Variable: Variables may be controlled by
removing them completely. For example, teacherceors for
the good performance of his/her pupil could be elated by
using a neutral teacher to supervise the examimatio

. Randomisation: Randomisation involves pure chance selection
and assignment of subjects to experimental or obrgroup.
This is a method whereby everyone selected forsthdy has
equal chance of being assigned to either the axpetal or
control group e.g. use of tossing the coin.

. Matching Cases:Where randomisation is not feasible, selecting
pairs of individuals with identical or nearly idesl
characteristics and assigning one to experimentakcantrol
reduces the influence. Where the variables are rti@e one,
matching may not effectively solve the problem.

. Balancing Cases or Group Matching: Balancing cases consists
of assigning subjects to experimental and contr@ligs in such a
way that the means and variances of the groupsasreearly
equal as possible.

. Analysis of Variances: This method permits the research to
eliminate initial differences on several variablestween the
experimental and control groups by statistical md#h The use
of pretest mean scores as covariance is more igtetttan the
matching process. You should note that these rmdethaf
controlling the extraneous variable need many exesnjp make
them meaningful and comprehensible, but owing &dstope of
this work, it is not possible to do so. You shoodshsult research
method textbooks for more examples.

SELF-ASSESSMENT EXERCISE 3

What is the best way of controlling extraneous akalgs for group of
people in the experimental and control group?
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3.4 Experimental Validity

The criteria of a well-designed experiment can bmmarised as the
characteristics that enhance experimental validityExperimental
validity is used here as defined by Campbell arahl8y (1963) and
Cook and Campbell (1979), and is said to be of fgpes: internal,
external, construct and statistical conclusion.

Internal validity refers to the validity of the cause and effeceiahce
linking the independent variable and the dependeariable. It
guestions whether the experimental treatment readies a difference
in the dependent variable. To answer this questi@nresearcher must
be confident that factors such as extraneous Jasabave been
controlled and are not producing an effect thaiagg mistaken as an
experimental treatment effect.

External validity of an experiment deals with the generalisabilityhe
results of the experiment. In what populationsjaldes, situations and
so forth, do the results generalise? Generall ntlore extensively the
results can be generalised, the more useful tlearels, given that there
is adequate internal validity.

Construct validity deals with the definitions of the independent red

dependent variables in an experiment and in theswidmat these
variables are operationalised in the experimering). The concern is
that the constructs that are investigated couldcbestrued to be
different constructs.

Statistical conclusion validity refers to the validity of the decision that
there exist a statistically significant differenoetween the experimental
group and the control group. This is the firspsie deciding whether
the experimental treatment has had an effect. #take at this point
will lead to an inaccurate conclusion about theantpf an independent
variable on the dependent variable.

3.4.1 Threats to Experimental Validity

Experimental design should enhance experimentalidiggl but
experimental validity does not depend on experialedesign alone.
The specifics of the experiment have an influenod a number of
things can happen to threaten experimental validdth internal and
external.

Campbell and Stanley (1966) have summarised theathr to
experimental validity identifying 12 threats, eigbtinternal validity and
four to external validity. Table 12.1 lists andsdebes most of these
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threats and provides an example on how each cawddro Because
these are experiments, all examples assume tha¢ sxperimental
treatment has been administered.

Table3.1: Threats to Experimental Validity

SIN | THREATS EXAMPLES
Internal Validity

—t

1. |History - unanticipatedDuring a relatively shor
events occurring while thenstructional experiment, one
experiment is in progresgroup of subjects misses
that affect the dependepinstruction due to a power failure

variable. at the school.

2. | Maturation - processedn a learning experiment, subject
operating within the subjeciperformance begins decreasing
as a function of time. after about fifty minutes due to

fatigue.

3. |Testing — the effect ofln an experiment in which

taking one test on theperformance on a logica
scores of a subsequent testeasoning test is the dependent
variable, a pretest cues the
subjects about the Post-test.

4. | Instrumentation — an effecfTwo examiners in an
due to inconsistent use pinstructional experiment
the measuring instruments.administered the Post-test with
different instructions and
procedures.

5. | Statistical regression — arin an experiment involving
effect caused by a tendencseading instruction, subjects
for subjects selected on thgrouped because of poor pretest
basis of extreme scores |toeading scores show
regress toward an averageonsiderably greater gains than
performance on the average and high readers.
subsequent test.

6. | Selection — an effect due f@he experimental group in an
the groups of subjects npinstructional experiment consists
being randomly assigned t@f a high-ability class, while the
groups; a selection factor igontrol group is an average-
operating such that thebility class.
groups are not equivalent.
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Mortality — an effect due fx
subjects dropping out of th
experiment on a nor
random basis.

Selection-maturation
interaction — an effect ¢
maturation not  being

because of some selecti
factor.

DIn a health experiment design
@o determine the effects
-various exercises, those subje

stop participating.

In a
fexperiment,

problem-solving
intact groups

high  students
pimvolved. The junior
students tire of the task soon
than the older students.

a

of

finding exercise most difficult

of
jjunior high school students and
consistent across the groupsenior
high

ed

Ccts

re

er

External Validity

Interaction effect of testin
— pretesting interacts wit
the experimental treatme
and causes some effe(
such that the results wi
not generalise to
unpretested population.

Interaction  effects o
selection biases and tt
experimental treatment — 4
effect of some selectio
factor of intact groups
interacting with the
experimental treatment th
would not be the case if th
groups were forme
randomly.

Reactive effects 0
experimental arrangemen
— an effect that is due to th
artificial or novel

gin a physical performancg
hexperiment, the pretest cues t

ctway to  the

ncase if there were no pretest.

experimental treatment,
neffective with high achievers.

~

D

at
e
)

fAn experiment in remedig
teeading instruction has an effe
i¢hat does not occur when t
remedial reading program

experimental setting. (Not
that this can also threats
internal validity).

Multiple-treatment
interference — when th

@mplemented in the regulé
2glassroom.

An experiment in remedig
geading instruction has an effeg
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drawing conclusions abol
variables when some leve
of the variable are absent.

Iprograms when this is only try
|$or certain kinds of music.

same subjects receive twthat does not occur when the
or more treatments (as in| @medial reading program |s
repeated measuregmplemented in the regular
design)...there may be |alassroom.

carryover effect between

treatments such that the

results cannot be

generalized to  single

treatments.

Construct Validity

1. |Inadequate preoperationalwo teachers implement
explication of constructs Hndividualized instruction in very
insufficient definition of| different ways because they lack
the independent and/pa precise definition of the term.
dependent variables.

2. | Mono-operation bias — onlyAn experiment concerning the
one form of the effect of feedback includes only
experimental variable iswritten feedback.
implemented.

3. Mono-method bias — onlyAn experiment on reducing test
one form of the dependepanxiety uses only a paper-and-
variable is implemented. | pencil self-report of anxiety.

4. | Hypothesis-guessing withinSubjects in an experimental
experimental condition +program interact differently
participants behavewhen they know they are being
differently when they know studied.
they are part of ap
experiment. (Note that the
behavior of subjects cgn
also  threaten internal
validity).

5. | Confounding constructsA researcher concludes that
and levels of constructs |-music enhances exercise

e
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Statistical Conclusion
Validity

1. |Low statistical power <A researcher concludes that two
using a sample size that |isistructional approaches are
too small to detegtequally effective when an

differences betweenexperiment with five students in
groups. each group vyields no significant
differences.

2. | Violated assumptions ofA researcher reports means and
statistical tests — failing tovariances of nominal scaled data
meet the underlyingsuch as ethnicity.
assumptions.

3. | Finding and the error rateA researcher compares two
problem — capitalizing onmethods on fifty dependent
chance findings. variables and bases conclusions
on two significant findings.

4. | Reliability of measures +A  psychologist finds no

using technically difference between boys’ and
inadequate measures. girls’ recall of memories of
infancy.

SELF-ASSESSMENT EXERCISE 4

What is experimental validity?

4.0 CONCLUSION

In this unit, you have learnt that the experimestatly goes by various
names, such as: cause and effect method, laboratetlyod, pretest —
Post-test control group design. The experimentalhate deals with
cause and effects.

An experiment involves the comparison of the eHeat a particular
treatment with that of a different treatment or treatment. There are
two types of variables — independent and dependeariable.

Confounding variables are those that can influetlte dependent
variable. Extraneous variables are those uncdetrdly removing the
variable matching, group matching and analysis driance.

Experimental validity, is whether the instrument asres, what it
intended to measure. There are two types of vgliditternal and
external validity. Threats to internal validity cinde: maturation,
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testing, history, selection, experimental attritioand statistical
regression.

5.0 SUMMARY

In this unit, you have started work on experimemkasign which is a
very important aspect of research method in edmucatlyou have learnt
about the important issues that are very necess$aryeffective

understanding of experimental design. In the next, you will study

experimental design.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the relevance of any two variables thatsptome roles
in experimental research design.
2. Explain the validity of an instrument.
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MODULE 5 TYPES OF RESEARCHES I,
POPULATION AND SAMPLE

Unit 1 Experimental and Quasi-Experimental Rededrc
Unit 2 Ex-Post Facto Research and Evaluation Relsea
Unit 3 Population and Sample

UNIT 1 EXPERIMENTAL AND QUASI-
EXPERIMENTAL RESEARCH Il

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Classification of Experimental Design
3.2  Pre-Experimental Designs
3.2.1 One Group Pretest — Post-test Design 0 x 0
3.2.2 Static Group Comparison
3.3 Time Experimental Design
3.3.1 The Pretest — Post-test Control Group
3.3.2 The Solomon Four — Group Design
3.3.3 The Pretest — Only Control Group Design
3.4  Quasi-Experimental Designs
3.4.1 The Non-Randomised Control Group Pretest-
Post-test Design
3.4.2 The Time Series Design
3/4/3 Control Group Time Series
3.5 Handling of Historical Data
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

You will note that the last unit was titled “Expeental and Quasi-
Experimental Research I”. This suggests that teegnt unit is part of
and a continuation of the previous unit. You dreréfore, advised to
revise the last unit before you embark on studyfregpresent unit.

Some of the facts you studied in the last unit bdimentioned here as a
preparation for the present study. At the begigrmhthe experiment, it
is assumed that Experimental Group is equal taC@)trol Group. An
experiment involves the comparison of the effectsaoparticular
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treatment with that of a different treatment onoftreatment. Also, you
were told that variables are the conditions or ati@ristics that the
experimenter manipulates, controls or observes.

You also learnt that variables that are not ofrggeto the experimenter
may be removed or their influence reduced by rengvhe variables,

randomisation matching, group matching or analgiariance. For an
experiment to have internal validity, the fact thave been manipulated
should have a genuine effect on the observed caesegs while

external validity deals with the generalisability the findings and

threats to internal validity are brought about hg following factors:

maturation, history, testing, instrumentation, istadal regression,

selection and experimental attrition. You shouldke sure that the
facts reviewed here are quite clear to you befane groceed with this

unit.

2.0 OBJECTIVES

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

. classify experimental designs

. identify appropriate experimental design for a @mostudy
. apply the results of experimental design in thestiaom

. criticise experimental research results

. describe a particular research design.

3.0 MAIN CONTENT
3.1 Classification of Experimental Design

There are three categories of experimental desigasnely: pre-
experimental designs, the true experimental desgms$ the quasi-
experimental designs. The non/quasi-experimemsibgas lack both the
random assignment to conditions and the contraligribat are such a
central part of the good experimental designs. |&hhey are
sometimes useful, they illustrate some inherentkwess in terms of
establishing internal validity. The better desigase called true
experimental designs. The strength of experimess research
techniques is that they are designed to enableake nmference about
the causality. The element that makes this passstthe control.

In experiments, the researcher has considerabteot@ver determining

who participates in a study, what happens to thewch ander what

condition it happens. In order to appreciate thpartance of this, some
of the key terms in experimental research are dssdiat below.
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At the core of experimental research is the faet thhe investigator
exposes the people in an experiment, commonly rexfeto as

experimental subjects to some conditions or vaembtalled the

experimental stimulus. The experimental stimulusegperimental

treatment is an independent variable directly maated by the

experimenter in order to assess its effect on hebav Recall as it has
been discussed earlier and again in Unit 12 thdependent variables
are those variables in a study that are hypothg¢s@roduce changes
in another variable. The variable affected byittteependent variable is
the dependent variable — so called because it \aldependent on the
value of the independent variable.

An experimental group is a group of subjects whe exposed to the
experimental stimulus. Experimental condition le tterm used to
describe the group of people who receive the empmarial stimulus.
The third is the quasi-experimental design. Thgiclounderlying
experimentation is illustrated by means of a seaksymbols. The
following symbols are commonly used to describeegeixpental designs:

O = an observation or measurement of the dependeiable;
X exposure of the people to the experimlestimulus or
independent variable;

random assignment to conditions.

R

In addition, the symbols constituting a particubperimental design
are presented in time sequence, with those tcethedcurring earlier in
the sequence than those further to the right.

If OXO is a simple experiment, it can be descritied:

In this experiment, the researcher measures thendept variable (this
is called pretest), exposes the subjects to thepeadent variable and
then re-measures the dependent variable. So oner may for
assessing whether the independent variable in p@riexent has had an
effect or not is to make a comparisn of the presesres or measures
with the Post-test. The symbols O, X, R will bedisn discussing the
different types of design.

SELF-ASSESSMENT EXERCISE 1
1. Name the three classes of experimental designs.

2. What are the meaning of R, X, and O as symbols used
experimental design?

120



EDU723 EDUCATIONAL RESEARCH METHO

3.2 Pre-experimental Designs
This will be discussed under the following sub-tspi
3.2.1 One Group Pretest — Post-test Design 0 x 0

This is a type of experiment in which a single grobas a pre-

experimental test, it administers the experimeimédtment and is given
the same test. A science teacher wanted to fihdheueffect of using a
particular method in teaching his/her pupils. He/S$ave them a test
before using the method. After using this methodsistently for at

least six weeks; he/she varies the test itemsrelilierearranging the
numbering or by rephrasing some of the items. Té& is re-

administered. Any effect observed is attributethatreatment which is
the new teaching method.

It is necessary to mention that there are seriesvedkness in this
design. With the exception of attrition and selattivhich are irrelevant
owing to the lack of a control group, the desigrsudbject to the other
five threats to internal validity. If a historic&vent related to the
dependent variable intervenes between the pretelsthee Post-test, its
effect could be confused with those of the indepemndvariable.
Maturation pretest and the Post-test scores, iepapd pencil tests are
used, a shift of scores from pretest to Post-teatdcoccur owing to
testing effects.

Regardless of the measurement used, instrumentatianges could
produce variations in the pretest — post-test assalt of regression
towards the mean. In all, these variations ondbépendent variable
produced by one or more of these validity treatsiccdoe mistaken for
variation due to the independent variable.

3.2.2 Static Group Comparison

The static group comparison is used to determiree ittiluence of
variable on one group and not on another.

Group I x O
Group II-O

In this case, there are two groups; the experinhg@ntap is exposed to
treatment, X, the control group is not. There @& provision for

establishing the equivalence of the experimentdl @ntrol group and
this is a very serious limitation. A researcheveghomework on the
topic He/She is teaching for a period of one mdnotla class and gave
no homework at all to another class. At the endoiwé month, he
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administered the same achievement test to botlsedas The major
validity threat to this design is selection.

SELF-ASSESSMENT EXERCISE 2

Provide a pre-experimental design for observing dffect of regular
correction of pupils’ mistakes in mathematical peob solving.

3.3 True Experimental Design

In true experiment, the equivalence of the expemialeand control
groups is provided by random assignment of subjectsxperimental
and control groups. Although it is difficult to range a true
experimental design, particularly in school-classnoresearch, it is the
most effective type of design and should be usedneter possible.
Three experimental designs are discussed undesdbimn.

3.3.1 The Pretest — Post-test Control Group

Experimental Group | ROXO,
Control Group Il RQ— O,
XGan=Qg-0

— Gain = Q_4

O, X O3 pretests

O, X Oy

This design utilises a true control group, inclgdimndom assignment
to equalise the comparison group, which eliminatikghe threats to
external validity except perhaps experimentaltaatri Because of this,
we can have considerable confidence that any diife between
experimental and control group on the dependenaiiar is due to the
effect of the independent variable. Most of thedts are minimised in
this design. History is removed because both groexperience the
same events except for the experimental stimulBscause the same
amount of time passes for both groups, maturatifacts can be
assumed to be equal, both groups are pretestedfdherany testing
influences on the post-test should be the samstrumentation effects
are controlled because any unreliability in the soe@ament process that
could cause a shift in scores from pretest to pestshould be the same
for the groups. Randomisation controls threateécion by making
sure that the comparison groups are equivalentiritiéin is the only
threat that is not controlled due to its natureaose people die, move
away, get disinterested etc. For analysis, gammescmay be compared
and subjected to a test of the significance of diftierence between
means. Pretest scores can also be used in analyssvariance to
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statistically control any difference between theups at the beginning
of the study.

3.3.2 The Solomon Four — Group Design

ROXO
RO-0O
RXO
R-0O

This combines the two group design previously dised, the Post-test
only and the pretest-Post-test. It is thereforssgide to evaluate the
effects of testing history and maturation. Anadysi variance is used to
compare the four Post-test scores and analysievariance to compare
the gains. The advantage of the Solomon Four Gdagign is that it

enables the researcher to check on possible efieptetesting, because
some groups are pretested and others not. Itssilge that pretesting
affects the Post-test score or that pretestingrdaote with the

experimental treatment. That is, the effect ofékperimental treatment
Is not the same in pretested and non-pretestedpgrouBecause
pretesting is not the rule in actual classroom tracthis is often an

important consideration for validity. A major dd@lty in this design is

finding enough subjects to assign randomly to Eguivalent groups.

3.3.3 The Pretest — Only Control Group Design

RXO
R-0O

This design is one of the most effective ways imimising the threats
to experimental validity. It differs from the statgroup comparison
design in that experimental and control groups arpated by
randomisation. At the conclusion of the experimahe difference
between the mean test scores are subjected toofestatistical
significance of variance analysis with a chosenictdp provide a
paradigm for a true experimental design.

SELF-ASSESSMENT EXERCISE 3

Choose a topic in your area and provide a paradigma true
experimental design.

3.4 Quasi-Experimental Designs

These designs provide control of when and to wHomembeasurement is
applied, but because random assignment to expetainand control
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treatment has not been applied, the equivalencethefgroup is not
assumed.

3.4.1 The Non-Randomised Control Group Pretest-Pogest
Design

The non-randomised control group pretest — Post-tdesign
configuration is similar to the pretest — Postitdstie experimental
group except for randomisation.

OXO
OXO

This design is often used in classroom experimessn experimental
and control groups are such naturally assemblepgasuintact classes
may be similar.

3.4.2 The Time Series Design

The time series design consists of taking a sesfesvaluation and
introducing a variable or a new dynamic into thaeteyn after which
another series of evaluation is made. If a sulislacthange results in
the second series of evaluation, it may be reasprassumed that the
cause of the difference in results was the factdroduced into the
system. In this paradigm, O, — 4 are differentfios — Cs.

3.4.3 Control Group Time Series

In control group time series, a variant of the tireeries design
accompanies it with a parallel set of observatidmst without the
introduction of the experimental factor. This desigould then take a
configuration like the following:

0-0--0-X—-0-0->0—-0—

Such a design tends to ensure greater controhternal validity. The
advantage of a design of this construction is thadds one further
guarantee toward internal validity in drawing carstbn with respect to
the effect of experimental factor.

SELF-ASSESSMENT EXERCISE 4

What is the major difference between True expertaleand Quasi
experimental Design?
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4.0 CONCLUSION

In this unit, you have learnt that experimentaligiexan be classified
into three major groups mainly: pre-experimentalsigies, true
experimental designs and quasi experimental designs

Examples of the various designs are:

Pre-experimental: One group pretest — post-test design.

True experimental: Pretest — post-test control group design Solomon
four group design.

Quasi experimental: Non-randomised control group time series
experimental design control group time series aesig

5.0 SUMMARY
You should note that the major difference betweaer experimental

design and others is the randomness of the samplége next unit, you
are going to study Ex-post facto and evaluatiopagsh.

6.0 TUTOR-MARKED ASSIGNMENT
Describe how you would carry out a true experimlesiiady using any

topic of your choice (Try to use all the knowledg®i have acquired in
this course so far).
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1.0 INTRODUCTION

The preceding unit dealt with experimental and geaperimental
studies. In educational studies, a lot of emphiagdaced on empirical
studies and the experimental method provides nfaaiah studies.

In this unit, effort will be made to present sonuetlier explanation of
correlation studies as a research design andtlunik with Ex-Post Facto
designs. Some authors describe Ex-Post Facto mleag an
experimental design in a reverse direction. Gdiyerex-Post Facto
research is a sub-type of the non-experimental mdethThe method
observes existing conditions and searches baclughrahe data for
plausible causal factors. It adopts the dedudaiweroach in which the
crime is discovered and the cause or motivatiorcfione is sought.

Evaluation research often addresses two basic :gdalsnative
evaluation and summative evaluation. Though tmg will briefly

discuss assessment and evaluation in terms of ipi@gerresearch, it
will concentrate on programme evaluation.
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In this unit, therefore, you will study Ex-Post Eatacts approach under
correlation design; definition; difference betwesperimental research
and ex-post facto research, self-selection, evalualimitation, and
value of ex-post facto research while under evalnafThe study will
briefly mention the assessment of school, formatwel summative
evaluation and programme evaluation in particular.

2.0 OBJECTIVES

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

. explain correlation design

. define ex-post facto research

. state self-selection

. discuss limitations and value of ex-post facto aese
. explain assessment and evaluation research

. carry out programme evaluation

. apply the strategies to classroom situation.

3.0 MAIN CONTENT

3.1 Correlation and Ex-Post Facto

This will be discussed under the following sub-tspi

3.1.1 Correlation Design

Correlation designs are usually attempts to esfablielationship
between two sets of data. The situation is ofeggmasented by this type
of diagram:

0, =G

Often, researchers believe that if they show thadsative relation exists
between two factors, then it means that one fastdhe cause of the
other.

Correlation does not mean causality. That one demonstrate a
statistical positive correlation between two setsdata does not by
anyway mean any causality between them. The diagbelow
illustrates the possible forms within any correlatsituation.

Given two variables Qand Q when Ox is the independent variable,
then three conditions might be drawn with respet¢hése data thus:
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() Oxhascaused® OG22 Q
(i) Oy has caused Q O? Q
(i)  Some unknown third variable is responsible bwth Q. and Q;

O =0,
SELF-ASSESSMENT EXERCISE 1

Does high positive correlation mean causality? ¥HE®. Explain your
answer.

3.1.2 Ex-Post Facto Studies

Ex-post facto studies are not experimental studi€3ontrol is one
condition that is characteristic of the experimeémathod. But after an
event has already happened, definitely, it caneatdmtrolled any more.

3.2 Definition of Ex-Post Facto Design

Ex-post facto means “from a thing done afterwaraisti when ex-post
facto research is done, variables are studiedtnoggect in search of
possible relationships and effects. There are artables deliberately
manipulated by the researcher. Ex-post facto reBegoes by different
names.

Krathwohl (1993) includes ex-post facto researcipas of “after-the-
fact, natural experiments”. These are not experimm@nthe sense that
the researcher manipulates variables, but undemralatonditions in
which there are operating independent and dependeiables. Causal-
comparative research is another term sometimes fasetihis type of
research. Essentially, causal-comparative reseaxglores effects
between variables in a non-experimental settingis more a way of
analysing research data than a separate reseatbbdneEx-post facto
research is systematic empirical inquiry in whikl tesearcher does not
have direct control of independent variables besdlusir manifestations
have already occurred or because they are inhgreatl manipulable.
Inferences about relations among variables are matleout direct
intervention, from concomitant variation of indedent and dependent
variable (Kerlinger, 1977).

3.2.1 Basic Difference between Experimental Rese&rcand
Ex-Post Facto Research

The basic structure in which the experimental g@eroperates is
simple. He/She hypothesises if x increases, thealsy increases.
Depending on circumstances and his/her personatlil@céon in
research design or measure x, he/she then obderses if concomitant
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variation, the variation expected or predicted fridme variation in x
occurs. It is noteworthy that the scientists predfrom a controlled x
toy.

In ex-post facto research, direct control is nosgiole. Neither
experimental manipulation nor random assignmentlmmsed by the
researcher. For example, if you want to study “Taeise of mass
failure in chemistry during the last West Africardfnination Council’s
examination”, the incident has already taken plaoce there is no way
you can control any of the possible variables, saghstudies, readiness,
teachers’ concerns, supply of necessary facildtes

The most important difference between experimergaéarch and ex-
post facto research is ‘control’ or manipulation \a&riables. In the
experimental case, the researcher at least hasputaiive control.
He/She has at least one active variable. If aremxent is a ‘true’
experiment, he/she can also exercise control bgommmsation. He/She
can assign subjects to groups at random or sheassign treatment to
groups at random.

In ex-post facto research situation, this kind adntcol of the
independent variable is not possible. The invastigmust take things
as they are and try to disentangle them.

SELF-ASSESSMENT EXERCISE 2

What are the two major differences between ex-faxgb research and
experimental research?

3.2.2 Self-Selection and Ex-Post Facto Research

In any ideal social studies and humanities reseamtid, the random
assignment of subjects to groups and the drawimgredom samples of
subject, treatment to groups would always be ptessibn the real
world, however, one, two or even all the threehase possibilities do
not exist. But it is not possible in ex-post facksearch to assign
subjects at random. Thus, subjects can assigrsaedt themselves to
groups, on the basis of characteristics other tihase in which the
investigator may be interested. The subjects hedreatments come as
they were already assigned to the group.

Self-selection occurs when the members of the ghmipg studied are
in the group, in part, because they differentigllgssess traits or
characteristics extraneous to the research probddemacteristics that
possibly influence or are otherwise related tovtueable of the research
problem. There are two kinds of self-selectiorio isamples and into

129



EDU723 EDUCATIONAL RESEARCH METHO

comparison groups. The latter occurs when subjacts selected
because they are in one group or another — scieshgeators and non-
science educators, integrated science students remdintegrated
science students, science students that score abedi¢ in the test and
those that did not. That is, they are selectedms they possess the
dependent variable in greater or lesser degree.

Self-selection into samples occurs when subjectssafected in non-

random fashion into a sample. The usual ex-pa$b fstudy uses group
that exhibit differences in the dependent varialBeit the two cases are
basically the same, since the group membershiphenbiasis of a

variable always bring selection into the picture.

SELF-ASSESSMENT EXERCISE 3

What are the two types of self-selection?

3.2.3 The Limitation of Ex-Post Facto Interpretatian

Ex-post facto research has three major weaknesgespf which have
already been mentioned. They are:

I the inabilities to manipulate;
. the lack of power to randomise, and
iii. the risk of improper interpretation, other thingsry equal.

Ex-post facto research lack control, this lackhe basis of the third
weaknesses: the risk of improper interpretatiome @anger with ex-
post facto research is that a prediction may béegspurious, but its
plausibility and conformity to preconception mayk®aat easy to accept.
Ex-post facto research is conducted without hypssbkend predictions,
research in which data are just collected and tinégrpreted could
mislead.

3.3 The Value of Ex-Post Facto Research

Despite its weakness, much of ex-post facto rekearast be done
simply because many research problems in the seciahces and
education do not lend themselves to experimentaliiig. A little
reflection on some of the important variables imeational research —
intelligence, teacher personality, home backgroetad will show that
they cannot be manipulated. Controlled inquiryp@ssible, but true
experimentation is not.
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SELF-ASSESSMENT EXERCISE 4

State the greatest weakness of ex-post facto wsear

3.4 Descriptive Study

A descriptive study describes and interprets whait is concerned with
conditions or relationships that exist, opinionatthre held, processes
that are going on, effects that are evident, ordsethat are developing.
It is primarily concerned with the present, althbug often considers
past events and influences as they relate to ducoerditions. This unit
will discuss descriptive studies that use quamigamethods.

. Assessment: Assessment describes the status of a phenomenon
at a particular time. It describes without valuglgement a
situation that prevails, attempts no explanationuafierlying
reasons and makes no recommendations for actiomay deal
with prevailing opinion, knowledge, practices onddions. As
it is ordinarily used in education, assessment riess the
progress students have made toward educationalk gatala
particular time. It does not generally provideamenendations,
but there may be some implied judgment on the faatisriness
of the situation or the fulfillment of society’s actation.

. Evaluation: Evaluation is a process used to determine what has
happened during a given activity or to an instinti The
purpose of evaluation is to see if a given progranmsrmworking,
if an institution is successful according to thalgaset for it, or if
the original intent is being successfully carriedt.o To
assessment, evaluation adds the ingredient of yatlgement of
the social utility, desirability or effectivenesd @ process,
product or programme and it often includes a recenuation
for some course of action. School surveys arellysexzaluation
studies; educational products and programs are iaeamto
determine their effectiveness in meeting the aetkpbjective,
with some recommendations for construction action.

The rest of this unit will concentrate on educatioevaluation studies —
school surveys.

SELF-ASSESSMENT EXERCISE 5

What is the main objective of an educational assess exercise?
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3.5 International Assessment and School Surveys
This will be discussed under the following sub-tspi
3.5.1 International Assessment

The International Association for the Evaluation &ducational
Achievement with headquarters in Stockholm, Swedeas been
carrying out an assessment programme in a numbeowftries since
1964. The first study, the International Study A¢hievement in
Mathematics (Torsten, 1967) compared achievement tvrelve
countries. Short answer and multiple choice tesise administered to
13-year-olds and to students in their last yeathef upper secondary
schools, prior to university entrance. More th&2,000 pupils and
5,000 schools were involved in the survey. Japaisésdents excelled
above all others. Although the purposeédsbessments not to compare
school systems, the data led observers to makecsumsparisons. Other
assessments have been carried out and the numbpartidipating
countries has been increased to twenty-two.

Earlier, the meaning of educational assessmenewgalained to you. In
addition, you have been provided with an exampleedticational
assessment. It is hoped you could now carryoutathnal assessment
with your local government area or the nation.

3.5.2 School Surveys

According to Best and Khan (1995), what has traddlly been called
school survey, is usually an assessment and ei@iugtudy. Its
purpose is to gather detailed information to beduas a basis for
judging the effectiveness of the instructional liagi curriculum

teaching and supervisory personnel and financsdurce; in terms of
best practices and standards in education.

Many city, township and country school systems hagen studied by
this method for the purpose of determining statnd adequacy. These
survey evaluations are sometimes carried on by gen@ of a
University in the area like IEA in Ibadan. Indivas could embark on
this on a smaller scale.

3.6 Programme Evaluation
The most common use of evaluation is to determheectfectiveness of

a programme and sometimes the organisation. Theokcsurveys
described earlier are evaluation only of the orggimon.
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Programme evaluations, while often including thgamisation, focus
primarily on programme effectiveness result. Asitaan and Thomas
(1980) put it: Evaluation deals with results, irded or unintended. The
guestions asked during evaluation are usually #imes Regardless, of
the context, evaluation seeks:

I What are the goals and objectives of the orgawisati

. What should be the goals and objectives of therosgiion?

iii. What results were intended by the programme, progetivity or

organisation?

V. What results were obtained from the programme bg th
organisation?

V. What were the values and usefulness of the methddnzeans
used to achieve the results?

Vi. How well was the programme organisation administea@d
managed?

vii.  What, if anything, about the programme organisasbhould be
changed?

viii. ~ What, if anything, about the programme organisasbould be
continued?

IX. Should the organisation exist at all?

Evaluation is more than testing or measuring, itcludes
asking/answering basic questions about efforts rasdlts. In many
cases of educational programme, the major issues gwals and
objectives of the organisation, student learnifidne focus is often on,
what is being taught how it is being taught and tmagportantly,
whether the subject matter was learned.

Therefore, evaluations of school-based programmes@ncerned with
two aspects of the evaluation process that is fovmand summative
evaluations.

Summative Evaluation — is what most people think of when they
consider evaluation. Their primary purposes areldtermine grades,
judge teaching competence and compare curricula.

Formative Evaluation — the main purpose of formative observation is
to determine the degree of mastery of a given #mskto pinpoint the
part of the task not mastered.

SELF-ASSESSMENT EXERCISE 6

Explain three major issues in educational evalumatio
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4.0 CONCLUSION

In this unit, you have learnt that:

. Positive correlation does not mean causality;

. Ex-post facto studies are not experimental stutdesause they
lack control and randomness;

. Lack of control or manipulation is the major diéace between
ex-post facto and experimental study;

. Two types of self-selection into groups and intongkes were
identified,;

. Ex-post facto has three limitations, namely: latknanipulation,
lack of power to randomise and risk of impropeeiptetations;
and

. Assessment and evaluation could be described azigies

guantitative study.
5.0 SUMMARY

With the discussion on ex-post facto and evaluati@search
methodologies, you have now completed studies emybes of research
methodologies. Using your knowledge of types afesech, you can
now move to the next stage which deals with metlomdes for carrying
out research. You will start your study in thistsen with population
and sample which constitute the next unit.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the study on how you would evaluatetdaehing of
primary science in your Local Government Area.
2. Choose any five ex-post facto research topia$ arite two

research questions you will use in each case (Yay wish to
review the unit on research questions).

7.0 REFERENCES/FURTHER READING

Best, J.W. & Khan, J.V. (1995Research in Educatiofi7th Edition).
New Delhi: Prentice Hall. PP 20 — 23.

Cresswell, J.W. (1994Research Design: Quantitative and Qualitative
Approachesrhousand Oaks C.A.: Sagem PP105 - 107.

Kaufman, R. and Thomas (198@®valuation with Fear New York:
New Viewpoint in Best and Khan, Yorsten, H. (ed®)XI).

134



EDU723 EDUCATIONAL RESEARCH METHO

International Study of Achievement in Mathematidew York:
John Wiley, PP10 — 15.

Monette, D.R.; Sullivan, T.S. Dejong, R.D. (1994pplied Social

Research: Tool for the Human Servig@sd Edition) Chicago:
Harcourt Brace College Publishers, PP3 — 8.

135



EDU723 EDUCATIONAL RESEARCH METHO

UNIT 3 POPULATION AND SAMPLE
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Population and Samples
3.2  The Purpose of Sampling
3.3 Types, Methods and Procedures for Sampling
3.4  Probability Samples
3.5 Non-Probability Samples

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

In Unit 14, you were infomed that the discussiontygpes of research
has been concluded. In this unit, you are goingtidy population and
sample.

Population parameters and sampling techniques &rg@acamount
importance and are regarded as very critical factor the success of
most educational studies. The primary purpose esfearch is to
discover principles that have universal applicatidout to study
population to arrive at generalisation is oftenegmmpracticable, if not
impossible. Some populations are so large that ttlearacteristics
cannot be measured before the measurement coutdropleted, the
population itself would have changed. Imagineualgtof attitude of all
Nigerian primary school teachers toward primargsce. The study of
a population of this size would require the servicé thousands of
researchers, the expenditure of millions of Nairad ehundreds of
thousands of working hours.

Fortunately, the process of sampling makes it pésgio draw valid
inferences or generalisations on the basis of chrebservation of
variables within a relatively small proportion dktpopulation.

In this unit, you are going to study the populataard sample under the
following sub-topics: definition of population ancharacteristics of
population, sampling, sample size, kinds of sangpland sampling
frames.
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2.0 OBJECTIVES

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

. define a population

. explain what a sample is

. state the reasons for sampling

. list the different types of sampling techniques.

3.0 MAIN CONTENT

3.1 Population and Samples

Best and Khan (1995) define population thus: “Apgation is any
group of individuals that have one or more charsties in common
that are of interest to the researcher. The ptipanlanay be all the
individuals of a particular type or a more restttipart of that group.
All primary school pupils, all female secondary schteachers, all
university science educators may be a population”.

A sample is a small proportion of a population si&ld for observation
and analysis. By the characteristics of the sapgrie can make certain
inferences about the characteristics of the pojularom which it is
drawn. Contrary to some popular opinion, samples reot selected
haphazardly, they are chosen in a systematicaigaiam way, so that
chance or the operation of probability can besedi.

A sample is drawn from a population which refersaliopossible cases
of what one is interested in studying. In mostcadiwnal studies, the
target population is often people who have somequdar characteristic
in common, such as: all teachers, all vice — chiéorse all politicians
etc.

A population is not always made up of people; itldobe integrated
science laboratories in Bauchi State, all chemistigtbooks used in
Nigeria etc. A sample consists of one or more el@sselected from a
population. The manner in which the elements alected for the
sample has great implications for the scientifiditutof the research
based on that sample. To select a good samplenged to define
clearly the population from which the sample iv&drawn. Failure to
define the population clearly can make generalishogn the sample
observations highly ambiguous and result in drawinmgccurate
conclusions.
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SELF-ASSESSMENT EXERCISE 1
Discuss how samples are chosen?

The definition of a population should specify fahings — content, unit,
extent and time. The content of the populatioenseto the particular
characteristics that members of the population haveommon. The
unit indicates the units of analysis. The extenthe population refers
to its special or geographic coverage. The tineofarefers to the
temporal period during which a unit would have tosgess the
appropriate characteristics in order to qualifytfee sample.

An example of a population could be all third ygamior secondary
school students in Oshodi/lsolo Local Governmerdga®dof Lagos state,
all the schools within the space covered by thesmar The content is
every member of the population must study integrageience and
should be in JSS 3. Though all the students ad&8$ 3, it is likely that
some students must have transferred from otherotcho schools
within the Oshodi/lsolo Local Government Area. Tthmee factor may
be a decision of the researcher to choose the safrph only those
who started their schooling in the schools wittia tocal Government
Area which means that, to be selected from the atipun, the students
should have spent some years in any of the schwitlgn the Local

Government Area.

SELF-ASSESSMENT EXERCISE 2

List any two factors that are covered when defirangopulation. Are
all the factors necessary for all studies?

3.2 The Purpose of Sampling

A major reason for studying the sample rather thanentire population
is that the population often times very large and not feasible to study
it for example, if a study of teachers consistedlbfeachers in Nigeria,
it is not really possible to study each teachethm entire country; the
time and weight of report will be very prohibitiv&ampling allows you
to study a workable number of cases from the lapgmip to derive
findings that are relevant to all members of theugs.

A second reason for sampling is that informatioawdr from an entire
group maybe too bulky and tedious to realise. éxample, if the study
requires assistants, a sample will enable you lexcsé&w qualified and
committed assistants as against a large numbessidtants who might
not do the work properly. Few properly paid assitt are likely to do
the work more effectively than a large number oEammitted ones.
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Also, it offers opportunity for better control. Amproperly drawn

sample renders the data collected virtually uselegsn important

consideration regarding samples is how represgntdliey are of the
population from which they are drawn. A represtweasample is one
that accurately reflects the distribution of reletvaariables in the target
population. You should always assess the reprathesiiess of a
sample in order to make accurate conclusion.

SELF-ASSESSMENT EXERCISE 3

What is the most important reason for samplingducational research?

3.3 Types, Methods and Procedures for Sampling

One basic rule holds whenever a researcher cossidethodology in
relation to data. It does not matter whether tleghidology concerns
sampling, statistical procedure or any other type aperation.

According to Leedy (1977), the general rule is: kaarefully at the
nature of and the quality of the data. It is naigw that not all data
lend themselves to sampling. It is only appropriathenever large
populations that have outward semblance of homogeree to be

studied. Sampling can be divided into two majotegaries, namely:
probability and non-probability sampling.

Probability Sampling

In this type of sampling, the researcher can spacifdvance that each
segment of the population will be represented engample. This is the
distinguishing characteristic or feature that sgt@part from non-
probability sampling. The composition of the saend derived by
selecting units from those of a much larger poparat

In survey studies, the way the sample units arectsd is important.
Generally, the components of the sample are chésen the larger
population by a process known as randomisationchSu sample is
known as a random sample. Other types of proltmidmpling are:
systematic sampling, stratified sampling, propowiie and
disproportionate sampling and area sampling.

Non-Probability Sampling

In non-probability sampling, the researcher hasvagy of forecasting,
estimating or guaranteeing that each element inptplation will be
represented in the sample. Non-probability sangptan be divided into
two types, namely: convenience or accidental samgpknd quota
sampling.
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Convenience or Accidental Sampling

Convenience sampling makes no pretence of beingeseptative of
population. It takes the units as they arrive loe $cene or as they are
presented to the researcher by chance. No attsmpade to control
bias.

Depending on the purpose and the researcher’s aesg®f the crudity
of this type of sampling, convenience sampling rhayappropriate to
some less demanding kinds of data collection.

Quota Sampling

It is a variant of convenience sampling. It see@spondents in the
same ratio as they are found in the general papualaFor example,
supposing you want to interview 30 students ofrsmeeach from two
nearby schools over an issue like: special levysimence laboratory
work.

Quota sampling demands that you just select thst &wailable 30
students from each school. The only assumptighasthe numbers of
science students in both schools are approximatglgl. This is also an
unregulated type of sampling. It has no limitatiexcept the size of
each category. You have no probability of how B@ewill arrive at

your interview site.

Other types of non-probability sampling are: Avhildy Sampling,
Snowball Sampling, Purposive Sampling and Dimeradi@ampling.

The ultimate objective of any research is to coltata (information) so
as to provide some useful principles, theories gawkralisations. The
importance of valid and reliable data in researabrkwrequires no
emphasis whatsoever. As a result of this, eachthef sampling
procedures will be discussed in greater detail.

SELF-ASSESSMENT EXERCISE 4

Using an example each, show the major differented®n probability
and non-probability sampling.

3.4 Probability Samples

Every sample approach is expected to provide aseptative sample.
But the concern of a researcher is to be as catapossible that his/her
sample is a representative. Sampling approaclasribke use of the
probability theory can both greatly reduce the cleanof getting a non-
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representative sample and what is more importammip the researcher
to estimate precisely the likelihood that a santféers from the true
population by a given amount. In probability saegpleach element in
the population has equal chance of being selegte¢deoresearcher. The
calculated sampling error is an estimate of therexio which the values
of the sample differs from those of the populatfoom which it is
drawn.

3.5 Non-Probability Samples

Probability samples are not required or even appatgpfor all studies.
Some research studies, by their nature, are stwedon-probability
samples, samples in which the researcher doesnowst khe probability
of each population being included in the sample.lthdugh non-
probability samples can be very useful, they doehsaome important
limitations.

First, without the use of probability in the selentof elements for the
sample, no real claim of representative can be matere is simply no
way to ascertain precisely what population, if aaynon-probability
sample represents. This greatly limits the abiiitygeneralise findings
beyond the level of sample cases.

A second limitation is that the degree of sampliagor remains
unknown and unknowable. With no clear populatiemy represented
by the samples, there is nothing with which to caregt. It also means
that the techniques for estimating sample sizenateapplicable to non-
probability samples. The only factor impactingsample size for non-
probability samples is that sufficient case cansékected to allow the
types of data analysis that are planned.

A third limitation of non-probability samples inwas statistical test of
significance. These commonly used statistics @odiscussed later)
indicate to the researcher whether relationshipadan sample data are
sufficiently strong and generalisable to the whabdpulation. All these

tests incidentally are based on laws of probab#ibgd assume that a
random process is utilised in selecting the saraf@ements. Therefore,
non-probability samples do not qualify for tessanificance.

All these limitations do not mean that non-probi&bisample have no
use whatsoever. They are very useful when thecobgeof the study is
to determine whether there is a relationship betwiedependent and
dependent variable and there is no intent to géserthe results from
the sample to larger population. If generalisirgnple results to a
population is a major goal of a study, then norbpimlity samples must
be used with minimum care because they can prodeige misleading
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results. It should be noted that it is not the ©izthe sample that makes
for accurate results, rather the procedures useddiecting elements
into the samples are.

SELF-ASSESSMENT EXERCISE 5

State two limitations of a non-probability sample.

4.0 CONCLUSION

In this unit, you have learnt that:

. a population is any group of individual that havee r more
characteristics in common that are of interesh&researcher;

. a sample is a small proportion of a population telk for
observation and analysis;

. four factors associated with population are: contanit, extent
and time;

. sample is studied because population could be \#ge and
near impossible to study;

. carefully selected representative sample tendslf itde
generalization of findings;

. there are two major sampling techniques;

. probability sampling techniques comprise: randonmang,

systematic sampling, stratified sampling, propowi@ and
disproportionate sampling;

. sampling is of two types: convenience or accideatal quota.
Other major types of non-probability sampling aagailability
sampling; snowball sampling, purposive sampling and
dimensional sampling; and

. non-probability sampling has some limitations whititlude
level of generalisability of finding and accept#libf findings.

5.0 SUMMARY

You will notice that in this unit you have only lmeatroduced to what
may be called the terminology for population andngke, and their
characteristics.

In the next unit, you are going to study samplingcedures, which will

deal with detailed operation of processes of eathhe sampling
techniques.
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6.0 TUTOR-MARKED ASSIGNMENT

Define population and sample.

Describe the major types of sampling techniques gine three
examples of each.

3. “The non-probability sampling techniques should heed
sparingly and with caution”. Discuss this statetnen

Al
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1.0 INTRODUCTION

In the last unit, we studied population and sanmpjees, sampling
techniques, mainly probability and non-probabigmpling techniques.
Each of these techniques has a number of sampghipigpaches under it,
for example, probability sampling has such sampliaghniques as:
systematic, stratified and area. Non-probabilgggnpling has two major
areas: accidental or convenience and quota santeiomgiques.

The limitation of non-probability sampling techn&giwas highlighted
thus: no real claim of representativeness can bdenisecause the
sample does not assure each population elemenbankchance of
being selected. The degree of sampling error mresnanknown and
unknowable and for meaningful results and accelitabif the findings

should not be generalised beyond the sample.

In this unit, you will study in greater depth théfelent types of
probability and non-probability sampling techniquegou will also be
exposed to sampling designs.
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2.0 OBJECTIVES

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

. identify and use probability sampling techniques

. apply non-probability sampling techniques to appaip studies

. compare the effectiveness of probability and nabpbility
sampling techniques in research

. state the various stages in sampling designs

. discuss sampling techniques used in research seport

3.0 MAIN CONTENT

3.1 Probability Sampling Techniques

In this section of the unit, we shall study, in allst each of the
probability sampling techniques. These are: randeampling,
systematic sampling and area sampling.

Sampling Design

All sound research begins with a careful considenaof the data. The
nature of the data is expected to determine thénadetogy of the

investigation. This fact is also applicable to péiny. You do not go
out to sample for the sake of sampling. Carefulsateration of the
target population is most important. The researsheuld select from
the general population a sample that will be bodgidally and

statistically defensible.

The first step in selecting any sampling desigio isnalyse carefully the
integral characteristic of the target populatiom view of this, the
researcher could then select the sampling techmopst appropriate for
the population type. To describe these sampliogrigue details, you
need to understand the general characteristics pfpalation. These
are:

. the population may be generally homogenous, tharaép units
may be similar in observable characteristics;

. the population may contain definite strata but esitatum may
differ from every other stratum by a proportionastio of its
separate units;

. the population may consist of cluster whose chargstic are
similar, but whose units characteristics are as dgenous as
possible.
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According to Leedy (1997), in all sampling, the Idaling three
processes are indigenous to the selection of tplsa

. the population must be identified, an analysis nbgsinade of its
structure, and an assessment made of its chasticteri

. the process of randomisation must be outlined,thadselection
of the sample from the total population must be enad
accordance with a method of randomisation;

. the data must be extracted from the sample populati
SELF-ASSESSMENT EXERCISE 1

List two general characteristics of a population.
3.1.1 Random Sampling

The concept of randomness is fundamental to s@ieotiservation and
research. it is based on the assumption thatewhdividual events
cannot be predicted with accuracy, aggregate ewams For example,
although it may not predict with great accuracyratividual’'s academic
achievement, it will predict the average acadenecfggmance of a
group. Randomisation has two important applicaionresearch:

I to select a group of individuals for observation owlare
representative of the population about which theeaecher
wishes to generalise; and

. to equate experimental and control groups in anemx@nt.
Assigning individuals by random assignment is tlestlmethod
of providing for their equivalence.

It is important to note that a random sample is netessarily an
identical representation of the population. Chimastics of successive
random sample drawn from the same population mégrdio some
degree, but it is possible to estimate their vematrom the each other.

The variation known asampling error, does not suggest that a mistake
has been made in the sampling process. Ratheplisgmefers to the
chance variations that occur in sampling with rangation, these
variations are predictable and taken into accoumtdata analysis
techniques.
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I The Simple Random Sample

The individual observations or individuals are @m# such a way that
each has an equal chance of being selected, and &amce is
independent of the other. If you wish to seleatdred students from a
list of five thousand students in a college, alllyeeed to do is to assign
a number to each of the students, fold their nusmbad place them in a
basket, after shuffling them properly, you ask ohée students or you
do it yourself and select any hundred from the baskou will discover
that each of the five thousand students had eqguoahce of being
selected.

il. Random Numbers

The use of table of random numbers is a more coenerway of
selecting a random sample, or assigning individualexperimental
control groups so that they are equated. Duerte tind space, the table
of random numbers cannot be presented here, Bupérhaps the most
frequently used method of random selection of aodam

You can, however, find the table of random numberany Standard
Educational Research Textbook. You are advisegetoone and seek
assistance on how to use the Tale of Random Numbers

3.1.2 Systematic Sampling

If a population can be accurately listed as finaetype of systematic
selection will provide an approximate random samplke systematic
selection consists of the selection of the nth térom a list. For
example, if a sample of one hundred people is tedbected from a list
of 100,000 people, the first name would be seleca@dlomly from the
list. This can be done by tossing coin and detadstart with an even
number, if it is head or odd number then every samdth number
would be selected until the desired number is satec If the desired
number has not been selected, the count would reentirom the
beginning again until the desired number is obtin&or example, if
you have a school admission register of 100,00Qplpeoyou could
select the required 100 candidates using this proee

SELF-ASSESSMENT EXERCISE 2

You are required to select 3,000 candidates fotudysfrom 600,000
possible candidates:

I Which procedure would you use?
. Why would you choose the particular procedure?
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3.1.3 The Stratified Random Sampling

With simple random and systematic sampling, thgefapopulation is
treated as a single unit when sampling from it. stratified sampling,
the unit is divided into smaller subgroups callédta before drawing
the sample, and then separate random samplesawa dirom each of
the strata. In this sampling procedure, you cdwgte proportionate
stratified sampling and disproportionate samplindgcach is briefly
described below:

(@) Proportionate Sampling

In this sampling procedure, the size of the sampéen from each
stratum is proportionate to the stratum’s presemdbe population. For
example, you want to study the effect of religiobslief on the
performance of students in a course on evaluatidrthere were 600
Christians, 400 Muslims and 200 Traditional worgleirs in the class, it
means you will select the sample of 180 studentsedbaon the
proportion of each of the strata that is in théorat 3:2:1 and that will
be 90 Christians, 60 Muslims and 30 Traditional shgopers.

You will subsequently use a simple random sampkatnique to select
the required number from each group.

(b)  Disproportionate Sampling

Stratified samples could be used to enable a rdsearto make
comparisons among various subgroups in the populatihen one or
more of the subgroups are relatively uncommon. dx@mple, if you

want to ascertain the quality of science technigueslocal government
area and you want to compare the views of studiota the local

government area. You may find that students oatdide local

government area may constitute less than 10% oftindents in each
school. Which means that, for every 100 studenis school, only 10
will come from outside the local government arddnis number would
be far too small to make meaningful statistical panson.

Stratifying, in this case, would allow us to dravilaeger sample of the
students from outside the local government argaduvide enough cases
for reliable comparison to be made. This is caltksproportionate
stratified sampling because the strata are not leahgoportionately to
their presence in the population. This type of ganis different from
most probability samples where representative ldeaed by giving
every element in the population an equal chanceppiearing in the
sample, but the element in some strata have a lobié@ce of appearing
in the overall sample than do the elements of otsteata. The
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characteristics of the entire population togethih whe purposes of the
study must be carefully considered before a sigdtifample is decided
upon.

SELF-ASSESSMENT EXERCISE 3

In a population of 200,000 people with Ibos, Haumad Yorubas in the
ratio of 4:3:1, how would you select a sample dd B2ople?

3.1.4 The Area of Cluster Sampling

This is a different type of population samplingrfr@a large population
spread across a large area. Most of the timse,nbt feasible to make a
list to select a sample for study through normahdmanisation
procedures. Because of this, the area has toldskveled into subunits
for effective handling. A state, for example, ablle subdivided into
local governments and further to zones or wards series of sampling
clusters to smaller ones.

For example, if you want to seek the opinions tfed science teachers
about the status of science teaching in Nigeriaj gould first use

random sampling to select five states. Then irhestate, you use
random sampling to select ten local governmentsmfreach local

government, five wards could be selected, also ibyple random

sampling. This brings us to the end of the desonpof the different

types of probability sampling.

3.2 Non-Probability Sampling

In Unit 5, we discussed the characteristics of pmbability sampling.
You may wish to review it before you study this ts@t However,
some observations as the sampling relates to adoaae stated below:

Non-probability samples are those that use whatestdyjects are
available rather than following a specific subjgelection process.

Some non-probability selection procedures may prediamples that do
not accurately reflect the characteristic of a pafpon of interest. Such
samples may lead to unwarranted generalisationstamald not be used
if random selection is possible.

Educational researchers, because of administrationtations at

randomly selecting and assigning individuals to ezxpental and
control groups, often use available classes as Ilsamprhe status of
groups may be equated by such statistical meankheasnalysis of
covariance. In certain types of descriptive stsidtbhe use of available
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samples may restrict generalisations to similar upstpons.  For
example, using a physics teacher who uses renuyalcs students for
a study, the likely thing is that the generalisatwill be limited to that

group.

A sample made up of those who volunteers to pp#teiin a study may
represent a biased sample. Volunteers are naéseptative of a target
population, for volunteering results in a selectodnndividuals who are

different and who really represent a populationvofunteers. In a
sense, those who respond to a mailed questionaere@olunteers and
may not reflect the characteristics of all who werethe mailing list

(Best and Khan, 1995).

SELF-ASSESSMENT EXERCISE 4
What is the major disadvantage of using just araylable data?
3.3 The Sample Size

It has become necessary to present two views oipleasize here. It
appears educators have not agreed on sample @&est and Khan
(1995) explain that there is usually a trade-offwsen the desirability
of a large sample and the feasibility of a sma#.ofhe ideal sample is
large enough to serve as an adequate representdtithie population
about which the researcher wishes to generalisesamall enough to be
selected economically — in terms of subject avditgbexpense in both
time and money and the complexity of data analy3isere is no fixed
number or percentage of subjects that determireesitle of an adequate
sample.

It may depend upon the nature of the populatioimtefest or the data to
be gathered and analysed. It is often statedstdaples of 30 or more
are to be considered large samples and those fédwar 30 are
considered as small samples. It is approximatethia sample size of
30 that the magnitudes of students’ critical val@@ssmall samples
approach the Z critical value of the normal probgbtable for large

samples.

Leedy (1997), on the other hand, provided a stedistormula for
determining the size of the sample statisticallysth

N = (z/e} (p) (1 - p)
Where:

N = size of the sample
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Z = the standard score corresponding tovangiconfidence
level

e = the proportion of sampling error in a givemaiion

P = the estimated proportion or incidendecases in the

population.

As a result of the calculations he carried outphwvided the table and
accompanying summary below;

Table6.1: Sample Size(s) required for a given Population 2es
(N)

N |[S N S N S N S N S

10 | 10 | 100 80, 280| 162 800 260 2,8681
15 |14 | 110 86/ 290/ 165 850 2683 3,0641
20 | 19 | 120 92| 300/ 169 900 269 3,5846
25 [ 24 | 130 97| 320| 175 950 274 4,0661
30 | 28 | 140 | 103] 340| 181 1000 2/8 4,5864
35 |32 | 150 | 108] 360] 186 1100 28p 5,0867
40 | 36 | 160 | 113] 380/ 191 1200 291 6,0861
45 |40 | 170 | 118] 400{ 196 1300 29¢ 7,0864
50 |44 | 180 | 123] 420, 201 1400 30p 8,0867
55 |48 | 190 | 127] 440/ 205 1500 30p 9,0868
60 | 52 | 200 | 132] 460 210 1600 310 10,0800
65 |56 | 210 | 136] 480, 214 1700 318 15,0805
70 |59 | 220 | 140] 500] 217 1800 31y 20,0807
75 |63 | 230 | 144] 550 226 1900 320 30,0809
80 | 66 | 240 | 148] 600/ 234 2000 32p 40,0680
85 | 70 | 250 | 152] 650] 242 2200 32/ 50,0881
90 | 73 | 260 | 155] 700] 248 2400 331 75,0882
95 |76 | 270 | 159] 750/ 254 2600 33p 100,0884

Source: Krejcie and D.W. Morgan (1970). Determining Sample
Size for Research activities Educational and Pdgdical
Measurement, 30608 copyright © by Sage Publications

However, Best and Khan (1995) argue that more itapothan size is
the care with which the sample size is selectetie ileal method is
random selection, letting chance or the laws obabdity determine
which members of the population are to be selected.

When random sampling is employed, whether the sansplarge or

small, the errors of sampling may be estimatedingivesearchers an
idea of the confidence that they may place in thedings.
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Since the Leedy’s table pegs the maximum size atatl Best and
Khan argue that painstakingly selected sample isenmoportant than
sample size, this table is recommended for useletson samples.
SELF-ASSESSMENT EXERCISE 5

Explain how researchers can have confidence imn timelings.

4.0 CONCLUSION

In this unit, you have learnt that:

. the probability sampling strategies that lend thelwes to
random sampling are preferred for research than rbe-
probability sampling techniques;

. Leedy recommends a maximum of 400 as an adequatplesa
size;
. most authors emphasise the careful and painstaalegtion of

sample to a large sample size.
5.0 SUMMARY

As mentioned at the beginning of this unit, it wasncerned with
describing the sampling techniques advanced in Unit

The discussion, so far, shows that careful seleatibthe sample is a
prerequisite for quality research. It is therefarecessary that you take
special interest in Units 15 and 16, and mastenthmperly. Now that
you have completed the study on population and Eamgpu will in the
next unit start to study how instruments are desigior data collection
from the selected sample.

6.0 TUTOR-MARKED ASSIGNMENT

Write out five research topics and describe how yould select
(sample) subject for each research topic.
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1.0 INTRODUCTION

In the last unit, we completed our study on sangplifhe samples in
most educational studies are pupils, studentshézac lecturers and
parents among others. They are selected as ssiligebe investigated
or participate in a study in such a way as to mlevihe necessary
information (data) for the study. Often, inforneetiis provided by

observing, interviewing, questioning and other rodth In the next two
units (17 and 18), you will learn about some of thays already
mentioned through which information from a responideould be

obtained through the use of a questionnaire.

Questionnaire need to be well-designed so that Whidyprovide the
information a researcher needs, which will be atadp to the
respondents and pose no problem at the analysimtangdretation stage.

In designing questionnaire, the researcher musirerthat care has to
be taken to ensure question type, in question ngiitin the design,
piloting, distribution and return of questionnaire§hought must be
given to how responses will be analysed at thegdestiage, not after the
entire questionnaires have been returned. Questias are a good
ways of collecting certain information quickly ackeaply.
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In this unit, you will study the design of questiaire under the
following subheadings: what a questionnaire ispst& constructing
guestionnaires, choosing a response format, tygeguestionnaire,
evaluating the questions and piloting the quesaaen

2.0 OBJECTIVES

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

. explain what a questionnaire is

. list the different types of questionnaire

. state the necessary steps in constructing quesii@sn
. choose a response format for questionnaires

. design questionnaires

. evaluate questionnaires

. pilot questionnaires

. administer questionnaires.

3.0 MAIN CONTENT

3.1 What Is a Questionnaire?

In Unit 11, you studied the survey methodology ahducting an
investigation. You learnt that a survey is a dailection technique in
which information is gathered from individuals eall respondents by
having them respond to questions. A survey is gbb the most
widely used research method in educational studieBhe many
techniques available for conducting a survey makeversatile tool.

However, all surveys share certain characteristicBirst, surveys
typically involve collecting data from large samplef people; therefore,
they are ideal for obtaining data representativpagulations too large
to be dealt with by other methods. Indeed, theegaisability of survey
findings is another major attraction of its method.

Second and the important one for this unit, allveys involve
presenting respondents with a series of questmbe answered. These
guestions may touch on matters of fact, attitusesa@pinions, or future
expectations. The questions may be single itemsurea or complex
multiple item scales. In whatever form, howevewyvey data are
basically, what people say to the investigatoresponse to a question.

Data can be collected in a survey research in tasicbways: with
guestionnaire or with interviews. A questionnagentains written
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guestions that people respond to directly on thestjonnaire form itself
without the aid of an interviewer.

Best and Khan (1995) state that a questionnaigsésl when factual
information is desired. When opinions rather tfects are desired, an
opinionaire or attitude scale is used. Also, O&pé@lnuoha and Oyedeji
(1993) define a questionnaire as “a self-reporimgfrument that has
received good use in educational research, psygiualo research,
programme evaluation etc. It is sometimes desdrias the most
common type of research instrument. It is impdrteor teachers,

students and research officers to master how tostamt a

guestionnaire. This would enable such people i®lde appropriate
guestionnaires when they cannot get already egisimes that is valid
and reliable.

Like tests, questionnaires are constructed for iBpgaurposes. It is
therefore, necessary for the researcher to thin& specific study and
design before determining whether it is appropriate him to use a
guestionnaire. Characteristics of a good questioaae:

I it deals with a significant topic, one which thespendent will
recognise as important enough to warrant spendsigdr time
on. The significance should be clearly and cahefithted on the
guestionnaire or in the letter that accompanies it;

. it seeks only the information which cannot be aidi from
other source such as: school reports or census data

iii. it is as short as possible, and only long enougietdhe essential
data. Long questionnaires frequently find theirysvanto the
waste basket. Keep the writing required of theooaedent to a
minimum and make the response system clear and tasy
complete;

V. it is attractive in appearance, neatly arranged atehrly
duplicated or printed; and

V. directions for a good questionnaire are clear anthpiete.
Important terms are defined. Each question dedls avsingle
idea and is worked as simply and clearly as possibl

SELF-ASSESSMENT EXERCISE 1

State the importance of mastering how to constauquestionnaire to
teachers, students and research officers.
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3.2 Steps in Constructing a Questionnaire

Okpala, et. al. (1993) state that usually a researcher is facett wi
respondents who have great amount of informaticat thiould go
untapped unless the questionnaire items are vatideiable enough to
elicit the information. Process of developing arsihg a questionnaire
could be divided into eight steps as suggested byeksonet. al.
(1978). The steps are listed below:

I Identifying the programme objectives and speciiifoimation to
be obtained;

. Selecting a response format;

Iii. Identifying the frame of reference of the responsien

iv.  Writing the item/questions;

V. Preparing a data summary sheet;

Vi. Critiquing the questions, trying them out, and sew them;

vii.  Assembling the questionnaires; and

viii.  Administering the questionnaires.

Some of these steps will be followed in an efforekplain to you how
to design a questionnaire.

3.2.1 Programme Obijectives and Response Format

The researcher needs good direction which can balyrovided by
clearly stating the objectives of the programme.lea@y stated
objectives help to clear issues concerning the typeformation the
researcher requires. Objectives of a programmizl dumu

I to determine the view of students about teachinghemistry in
their schools; and
. to find out the attitude of students toward biology

Choosing a Respondent Format

Having clearly stated the objectives of the quesisre, the researcher
need to determine the response format. The twoommigjpes of
guestions used in questionnaires are close-endéd@en-ended. The
researcher could use either a combination of boththem in
constructing his/her question.
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3.3 Close-Ended and Open-Ended Questionnaires

Two basic questions can be used in questionnairdsira@erviews.
Close-ended questions are those questions thadprosspondents with
a fixed set of alternatives from which they arehmose. The response
formats of multiple items scales, for example, aitk close-ended.
Open-ended questions are questions to which tippmeents write their
own response, much as you do for an essay typeieadom questions.
3.3.1 Close-Ended Questionnaire

Questionnaires that call for short response arevkras the restricted or
closed form type. In this type of question, youkna yes or no, write a
short response, or check an item from a list ofgested responses.
Examples are:

I Yesor No Type:

Biology is a difficult subject. Yes/No

I. Writing a Short Response:

The science subject that deals with living thirgs.i........

iii.  Checking an item from a list of suggested responses.

All students should offer Agricultural Science hetsecondary school.
Strongly Agree, Agree, Neutral, Disagree, Strorigiisagree.

V. Multiple Answer Questions:

The ability to do work is .............

(@) Force
(b)  Motion
(c) Energy
(d)  Motor
(e) Rank

V. Anocther Multiple Answer Question:

Why did you choose to study at the Open UniversitfEve three
reasons in order of importance, starting with tlestimportant.
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Rank

(@) Convenience of transportaton ...
(b)  Advice of a friend ...
(¢) Reputation of Institution ..
(d)  Expensefactor
(e) Scholarship Ad
) Others (please specify) ...

3.3.2 Open-Ended Questionnaire

The open-ended form or unrestricted questionnaa#s dor a free

response in the respondents own word. The follgwipen form item

seeks the same type of information as did the dldsen. Why did you

choose to do your graduate work at the Open Unty@rsNote that no

clues are given. The open form probably providesgfeater depth of
response. The respondents reveal their frameferferece and possibly
the reasons for their responses. But becausgqutires greater effort on
the part of the respondents, returns are often emeadlso, the open
form item can sometimes be difficult to interprégbulate and

summarise in the research report. Open-endedignesienerally take
one of the following forms:

What do you think ...............7?
In your opinion ...................
How do you feel about .......... ?

Listthe cause of ...t ...
SELF-ASSESSMENT EXERCISE 2

Write two open-ended and two close-ended questions.
3.3.3 Improving Questionnaire ltems

Because the questions that make up a survey almathe data gathering
devices, the researcher should choose word with, especially with
guestionnaires that allow no opportunity to clarguyestions for the
respondents. Ambiguity in questions can be a sowfcsubstantial
trouble. Therefore, the following steps should thken to improve
guestionnaire items:

. Questions should be simple and direct, expresgihg ane idea.
Complex statements containing more than one idealdhbe
avoided e.g. the Universal Basic Education progranmsngood
and all parents should pay levy to support it. sTieinot a good
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guestion because it is possible respondents warkkawith the
first part, but not with the second part.

. For the questions designed for research, slangrietogy should
be avoided.
. Define or qualify terms that could be misinterpdete

What is the value of your house? Value may neduktdefined.
What is the market value of your house? Or How mwihyou
sell your house? Could be more appropriate.

. Beware ofdouble negative;underline negative for clarity e.g.

The Federal Government assistance shoatde granted to those states
thatdonot spend the money on the projects they are meant for

. Be careful of inadequate alternative e.g. Married Yes .....
No .....

Does this refer the present or former marital statiyhat of widowed,
separated or divorced?

. Underline a word if you wish to indicate special@rasis.

Should all secondary schools oftmmputer literacy course?

. Phrase questions so that they are appropriate fortha
respondents.
. Design questions that will give a complete response

SELF-ASSESSMENT EXERCISE 3
Provide an example for any two of the four instiats above.
3.4 Before Administering the Questionnaire

Before administering the questionnaire, some issbhase to be
ascertained. They are being discussed under logvilog sub-topics:

3.4.1 Frame of Reference of Students

It is important for the researcher to consider filaene of reference of
the respondents before administering the questidndact, it is much
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better before phrasing the question. This is resggsn order to ensure
that the questions are within the capability of tegpondents.

3.4.2 Pilot the Questionnaire

All data gathering instruments should be pilotetetst how long it takes
to complete them, to check that all questions astructions are clear,
and to enable the researcher to remove any itenishwdo not yield

useable data. There is a temptation in a smallysiv go straight to the
distribution stage, but however pressed for time gce, give your best
to give the questionnaire a trial run. Note titaghould be tried out on a
group similar to the one that will form the popidat of your study.

This will enable you to come out with a good qumstiaire which your
respondents will respond to, also you can carry aupreliminary

analysis of the data collected.

3.5 Administering the Questionnaire

There is a need to make early decision about howidtsibute your
guestionnaire and what to do about no responsereTdwre advantages
in being able to give questionnaires to respondeatsonally. You can
explain the purpose of the study and in some cabesguestionnaire
can be completed on-the-spot. You are likely tiobgdter cooperation if
you can establish personal contact, but if thammpossible, you will
need to investigate other ways of distribution. lléagues and friends
may be persuaded to lend a hand. If all fails, y@y have to mail your
copies, but postal service is expensive and regposie is generally
low. Therefore, mailing should be the last resort.

Whether the researcher is distributing the questoer by direct
distribution or by mailing, the instrument must &ecompanied with a
covering letter. The letter should inform the m@sgents about the
objectives of the questionnaire, what will be devith the information,
the deadline for the return of the questionnaltanight be necessary to
assure the respondent about the anonymity anddmmiality of the
information supplied.

SELF-ASSESSMENT EXERCISE 4

Which is the best way of administering your coedtdr?
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4.0 CONCLUSION

In this unit, you have learnt:

. the meaning of questionnaire;

. the characteristic of a questionnaire;

. steps for constructing a questionnaire;

. that there are two major types of questionnairdse-open-ended
and the close-ended,;

. how to improve the questionnaire items; and

. what to do before administering the items;

. how to administer the items.

5.0 SUMMARY

In this section on how to elicit information forethstudy, you have
concluded the study on questionnaire. In the oext you will learn
about interview and observation.

6.0 TUTOR-MARKED ASSIGNMENT

Choose a Science Education topic and constructestigmnaire you
would use to carryout the study.
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1.0 INTRODUCTION

In the last unit, you learnt about constructiorgoéstionnaires as one of
the methods of eliciting information (data) for rhearvey research. At
the introduction of that unit also, you were infeunthat apart from
guestionnaires, interviews constitute another nekthiocollecting data
for research. In an interview, there is a facéaime question and answer
session between the researcher and the respondents.

Observation, however, is no ‘natural gift’, but gy skilled activity

for which an extensive background knowledge andetstending is
required, and also a capacity for genuine thinking the ability to spot
significant events. Itis certainly not an eastiap

In this unit, interviews and observations will besalissed under the
following headings: interview, what interview isyunpose of interview,
types of interview, conducting an interview, valyjdand reliability of

interview. Observation: what it is, characteristizises, observation
plans and tool for recording observation.
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2.0 OBJECTIVES

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

. explain what an interview is

. state the purpose of an interview

. list types of interview and their characteristics

. conduct an interview

. determine the validity and reliability of an intesw
. explain what observation is

. state the characteristics of observation

. describe the observation plan

. list the different tools for recording observation
. record observation.

3.0 MAIN CONTENT

3.1 Interview — Its Meaning and Purpose

Questionnaires are relatively inexpensive for reaxha substantial
number of people, but they have some disadvantagesciated with
non-response and occasionally with careless respons

The interview is a more effective method of condgta survey. In

interview, the investigator or his/her assistanadse the questions
directly to the respondents and records their arswaterviews offer

the investigator a degree of flexibility that is tnavailable in

guestionnaire. Interview items, like questionnaiesms, can be open-
ended or close-ended.

The purpose of an interview is to find out whainssomeone’s mind.
The purpose of open-endedterviewing is not to put things in
someone’s mind, but to assess the perspective eofpéisons being
interviewed. Too often, the interviewees provigdormation based
upon what they think the interviewer wants to hedherefore, it is
critical for the interviewer to make sure the perdming interviewed
understands that the researcher does not holdraogqupation notions
regarding the outcome of the study.

Interviews are used to gather information regardamy individual’s

experience and knowledge, his or her opinionsefelnd feelings and
demographics data. Interview questions can bedaskes to determine
past or current information as well as predictibmsthe future. The
preferred method for data collection is to taperédhe interview if the
respondent agrees. Otherwise, the interviewert tkersp brief notes
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and expand on them as necessary immediately aftenterview while
the information is still fresh in the interviewertsnd.

SELF-ASSESSMENT EXERCISE 1

State one purpose of the interview.

3.1.1 Types of Interview and their Characteristics

The table below gives a vivid description of typésnterview and their

characteristics.
Table 6.1: Table Showing Types of Interview and their
Characteristics
SIN | Types of| Characteristics | Strengths Weaknesses
Interview
1. Informal Questions Increases theDifferent
conversational| emerge from the salience and information
interview immediate relevance of collected from
context and arequestions. different
asked in the Interviews are built questions. Less
natural course ofon and emergesystematic and
things: there isfrom observations; comprehensive
no the interviews canif certain
predetermination be matched toquestions do
of question individuals and not arise
topics or| circumstances. “naturally”.
wording. Data
organisation
and analysis
can be quite
difficult
2. | Interview Topics and issuesThe outline| Importance and
Guide to be covered argincreases thesalient  topics
Approach specified in| comprehensivenessnay be
advance, in of the data inadvertently
outline fork:| collection. It is| omitted.
interviewer somewhat Interviewer
decides sequengesystematic for eachflexibility  in
and wording of respondent. sequencing and
questions in thelLogical gaps in wording
course of the data can bée questions  can
interview. anticipated andresult in
closed. Interviews substantially
remain fairly| different
conversational angdresponses from
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situational. different
perspective
thus reducing
the
comparability
of responses.

3. | Standardised | The exact Respondents Little flexibility
open-ended | wording and answer the sameéan relating the
interview sequence of questions, thusinterview to

questions areincreasing particular
determined in comparability  off individuals and
advance. Alll responses; data areircumstances;
interviewees arecomplete for eachstandardised
asked the sameperson on thewording of
basic questionstopics addressed inguestions may
in the samethe interview.| constrain  and
order. QuestionsReduces limit
are worded in ainterviewer effects naturalness of
completely opentand bias whenquestions and
ended format. several interviewsanswers.

are used. Permjt

users to see and

review the

instrumentation

used in the

evaluation of

faculties,

organisation and

analysis of the

data.

4. | Closed, fixed Questions andData analysis isRespondents
response response simple; responsesmust fit their
interview categories arecan be directly experiences angd

determined in compared andfeelings into the
advance. readily aggregated.researcher’s
Responses areMany  questions categories; may
fixed; respondentcan be asked in [gbe perceived as
chooses from short time. impersonal,
among these irrelevant and
fixed responses. mechanistic.
Can distort
what
respondents
really mean ol
experienced by
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so completely
limiting  their
response
choices.

Source: Paston Qualitative Evaluation and Research Metl@ds
1990 Table 7.1, 288 — 289.

SELF-ASSESSMENT EXERCISE 2

State one characteristic of the standardised opdaekinterview.

3.1.2 How to Arrange an Interview

Below are the steps for successfully handling theerview as a
technique for gathering data for one’s researctysturhey are simple
but very important.

I Set up the interview well in advance,;

. Send the agenda of questions you will ask thevigeee;

iii. Ask for permission to tape the interview;
V. Confirm the date immediately in writing;

V. Send a reminder together with another agenda festans, 10
days before you expect to arrive;

Vi. Be prompt, follow the agenda, have a copy of yauwestgion for
your interviewee in case he/she has misplaceddristpy;

vii.  Following the interview, submit a typescript of timerview and

get either a written acknowledgement of its accy@ca correct
copy from the interviewee;

viii.  After you have incorporated the materials into yoasearch
report, send that section of the report to theruntevee for final
approval and written permission to use the dataur report.

3.1.3 Strengths of Interview

The interview is often superior to other data-gatige devices. One
reason is that people prefer to talk than to wrikdter the interviewer
gains rapport or establish a friendly relationsiph the interviewee,
certain types of confidential information may betaobed that an
individual might be reluctant to put in writing.

The interviewer can explain more explicitly the éstigations purpose
and what information he/she wants.

. If the subject misinterprets the questions, therinewer may
follow with a clarifying question;
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. It is possible to seek the same information in swsays during
the interview. It is possible to stimulate theemiewee and
possibly explore significant area not anticipatedtie original
plan of investigation.

Interview is particularly appropriate when dealimigh children.
SELF-ASSESSMENT EXERCISE 3

What are the two major steps to be taken when gimgnfor an
interview?

3.2 Conducting an Interview

The interview is a social relationship designe@xohange information
between the respondent and the interviewer. Thantgy of
information exchanged depends on how astute andtivee the
interviewer is at understanding and managing lationship.

Note that the goal is to collect data and not tkerfaiends. Appearance
must be neat, clean and businesslike but friendiiie first contact of
the interviewer with the interviewee must be apipgal At times,
characteristics such as: socio-economic status, rage and ethnicity
might influence the interview.

Also, begin with simple non-threatening questionf. an interview
schedule is used, the interview will progress atiogy to the schedule.
As needed, the interviewer will use probes or fellop questions that
are intended to elicit clearer and more completporses.

Probe could be a pause in conversation that engesirlne respondent
to elaborate or an explicit request to clarify aberate on some issues.
An open form question in which the subject is emagad to answer in
his or her own words at some length is likely toyide greater depth of
response. Though closed questions are easiecaodiethey may yield
more superficial information. Leading questionstthenconsciously
imply a specific answer should be avoided.

3.2.1 Recording Responses

A central task of interviews, of course, is to mecaesponses of
respondents. The four most common ways of recgro#sponses are:
classifying responses into predetermined categosesimarising the
“high point” of what is said, taking verbatim notes recording the
interview with a tape recorder or video machineec&ding is easiest
when an interview schedule is used.
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Controlling I nterview:

Once the interviewers go into the field, the quyadif the resulting data
Is dependent on the proper supervision during \gamer training.

Interviewers should be informed that their work Ivbe thoroughly

checked and failure to follow procedure will nottb&erated.

SELF-ASSESSMENT EXERCISE 4
State any two ways of recording interview responses
3.3 Observation: Definition and Characteristics

From the earliest history of scientific activitypservation has been the
prevailing method of inquiring. Observation of nafyphenomena aided
by systematic classification and measurement lddeéalevelopment of
theories of nature’s forces. Observation continieesharacterise all
research: experimental, descriptive and qualitative

Observation is the act of looking out for and reloog the presence or
absence of verbal and non-verbal behavior of aopem group of
persons. The use of specially designed evaluatstruments to collect
observational data is referred to as observatigaehniques. All
methods of data collection involve some forms cfeslsation.

Observational techniques, according to Monetteal. (1994), is the
collection of data through direct visual or auditirexperience of
behaviour. With observational techniques whicHude video or audio
recording of behaviour, the researcher actuallys see hears the
behaviour or words that are the data of the rekearc

Observational method varies in terms of the extentwhich the
researcher participates in the activities of thepte being observed.
The two general possibilities are: that of paréeipobserver, and that of
a non-participant observer.

Participant observer is a method in which the nedea is a part, and

participates in the activities of the people, grougituation that is being
studied. Participant observation is highly quéiearesearch.

3.3.1 Characteristics of a Good Observation

Best and Khan (1995) noted that: observation, agessarch data-
gathering process, demands rigorous adherence tepiht of scientific

inquiry.
The following standards characterise observerdlagid observations:
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I.  Observation is carefully planned. Systematic aectqptive
observers know what they are looking for and whkaelevant
in a situation. They are not distracted eitherthy dramatic
or the spectacular.

ii. Observers are aware of the wholeness of what isrobg.
Although they are alert to significant details, ytHanow that
the whole is often greater than sum of its parts.

iii. Observers are objective. They recognise theidylikeases,
and they strive to eliminate their influence updmaivthey see
and report.

iv. Observers separate the facts from the interpretatfofacts.
They observe the facts and make their interpretatad a later
time.

v. Observation are checked and verified, wheneverilglesby
repetition or by comparison with those of other petent
observers.

vi. Observations are carefully and expertly record@hservers
use appropriate instruments to quantify and presdhe
results of their observations.

Observations are collected in such a way as to rsake that they are
valid and reliable.

SELF-ASSESSMENT EXERCISE 5
Mention two characteristics of observation.
3.3.2 Uses of Observation

Yoloye (1977) in Okpalat. al. (1993) summarised situations in which
observational data could be useful thus:

. measuring classroom process variables;

. measuring attainment of programme objectives;
. measuring programme implementation;

. identifying difficulties in programme use;

. identifying changes introduced by teachers;

. identifying typical instructional pathways; and

. supplementing data from other sources.
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3.3.3 What Should be Observed?

Monetteet. al. (1994) stated that it is possible to organise tieought
around some general categories of things to benodd@nd recorded:

I The setting: field notes should contain some description of the
general physical and social setting being observed.

. The people: field notes should include a physical and social
description of the main characters who are the oot your
observations.

Iii. Individual behaviour — the central observation in most studies
are the behaviour of the people in the settings.

\2 Group behaviour: In some cases, the behaviour of group may
be an important bit of information.

SELF-ASSESSMENT EXERCISE 6

Outline two uses of observation.
3.4 Measurement of Evaluation

If it does not create a barrier between the obseaud those observed,
simultaneous recording of observations is recommeéndThis practice

minimise the errors that result from faulty memoryhere are other
occasions when recording would more appropriatety done after

observation. The recording of observation showddbne as soon as
possible, while the details are still fresh in tménd of the observer.

However, many authorities agree that objectivityn@re likely when the

interpretation of the meaning of the behaviour dbsd is deferred until

a later time, for simultaneous recording and imetadion often interfere

with objectivity.

3.4.1 Systematising Data Collection

To aid the recording of information gained throughservation, a
number of devices have been extensively used. Kikis; rating scales,
scorecards and scaled specimens provide systenmagans of
summarising or quantifying data collected by obagon or
examination. For example, the teaching practisessnent sheet is an
observation scale except the part that deals witity of the written
lesson note.
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SELF-ASSESSMENT EXERCISE 7

Name two devices that are used in recording inftionabn observation.

3.4.2 Rating Scale

For example, the rating scale involves qualitatikescription of a
limited number of aspects of a thing or of tracfsaoperson. The
classification could be set out in some definitéegaries as shown
below:

a. Superior, above average, fair, inferior.
b. Excellent, good, average, below average, poor.
C. Always, frequently, occasionally, rarely, never.

One of the problems of constructing rating scaledaveying to the
rater which quality you wish to be evaluated. slbetter to have a brief
behavioural statement because it is more objettiae an adjective that
may have no universal meaning in the abstract. afgrof the above
categories to be considered, an effective methodohservational
research, the traits and categories must be veamfuily defined in
observable (behavioural) terms.

Some limitations of rating scale are:

* Conveying to the rater exactly which quality oneshé@s to be
evaluated;

 How effect cause raters to carry qualitative judgetmfrom one
aspect to another;

* The tendency of the rater to be generous;

» Behaviours might mean different things to differebservers;

» Systematic observation of human behaviours in adgetting is, to
some degree, an intrusion into dynamics of theasdn. The
intrusion may be reactive, i.e. affect the behaviolithe persons
being observed.

4.0 CONCLUSION

In this unit, you have learnt what interview iswhto prepare for an
interview and that the major purpose of intervieata find what is in
someone else’'s mind and also information about viddal's
experiences and knowledge.

We also discussed the meaning of observation aadhef looking and
recording the presence and absence of verbal amderbal behaviour
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of a person or group of persons. Two methods sEntation are the
participant observer and the non-participant oleserv

5.0 SUMMARY

In the last two units (17 and 18), you dealt witbowhto elicit
information (data) for research. In Unit 17, wealissed how to design
guestionnaire and in this Unit 18, we dealt withteimiew and
observation.

In the next unit, you will learn how to determirteetvalidity of these
measures.

6.0 TUTOR-MARKED ASSIGNMENT

You are conducting a study on the topic “Persispear performance of
secondary school students in chemistry”.

Prepare an interview schedule you would use toecblinformation
from principals.

7.0 REFERENCES/FURTHER READING

Best, J.W. & Khan, J.V. (1995Research in Educatiofi7th Edition).
New Delhi: Prentice Hall. PP20 — 23.

Cresswell, J.W. (1994Research Design: Quantitative and Qualitative
Approachesrhousand Oaks C.A.: Sagem PP105 — 107.

Leedy, P.D. (1997)Practical Research: Planning and DesigBth
Edition). New Jersey: Morill, PP103 — 110.

Monette, D.R.; Sullivan, T.S. & Dejong, R.D. (1994)pplied Social
Research: Tool for the Applied Social Researthol for the
Human Serviceg3rd Edition) Chicago: Harcourt Brace.

Okpala, P.N.; Onocha, C.O. and Oyedeji, O.A. (1998¢asurement
and Evaluation in Education. Jattu-Uzairue: StidHorden
Publishers Limited, 86 — 103 Observation Techniques

Yoloye, E.A. (1977). Cited in Okpala, P.N., OnocliaQ. and Oyedeiji,
O.A. (1993).Measurement and Evaluation in Educatialattu-
Uzarue: Stirling-Horden Publishers Limited, pp. 105

William, W. & Stephen, G.J. (2005Research Methods in Education
(8th Edition). Pearson Educational Inc.

173



EDU723 EDUCATIONAL RESEARCH METHO

MODULE 7 WRITING THE RESEARCH REPORT

Unit 1 Level of Measurement Validity and Reliatyili
Unit 2 Research Proposal
Unit 3 Writing a Research Report

UNIT 1 LEVEL OF MEASUREMENT VALIDITY AND
RELIABILITY
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1.0 INTRODUCTION

In the last two units (17 and 18), you learnt alibet different ways of
collecting information (data) for your researchn this unit, we shall
look into different forms of measurement as well tesv they are
considered defendable by considering their validitg reliability.

The discussion in Units 17 and 18 shows that theeenumerous ways
of measuring phenomena such as: by asking questongoting
observations. Measures also differ from one amaoth&erms of what is
called the level of measurement: nominal, ordimaérval and ratio.
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If you keep in mind that variables are things tbam take on different
values, measurement basically involves assessengatue, or category
into which a particular entity falls. For examplagasuring age is the
process of placing each person into a particularcagegory.

Whatever procedure for collecting data is seledteshould always be
examined critically to assess to what extent likisly to be reliable and
valid.  Therefore, as it has been mentioned earlievels of
measurement, types of validity and reliability wok discussed in this
unit.

2.0 OBJECTIVES

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

. identify and describe the different levels of measwent

. state the different types of validity

. list the appropriate reliability methods to be useda set of data

. apply the levels of measurement, validity and beligy
appropriately on a set of data

. evaluate a research report on the appropriaterfes®e ause of

these terms.
3.0 MAIN CONTENT

3.1 Levels of Measurement

As mentioned in the introduction, not only do alital have certain
clearly recognised characteristics, but everysta#il approach also has
its own specific requirement in terms of the tygedata appropriate to
the demands of that statistical procedure.

A straightforward and widely accepted definition mkeasurement is
given by Kerlinger (1986). “The assignment of nuaterto objects or
evens according to rules”. Data may be charaerand classified in
four ways: nominal data, ordinal data, intervalntoouous) data and
ratio data. The four scales comprise a hierar¢hypeasurement levels
based on the amount of information contained.

3.1.1 Nominal Level of Measurement

Measurement, in this case, could be seen as samedforestriction or
limitation. Assign a specific name to anything amdi have restricted
that thing to the meaning of its name. For examyb@ can measure a
group of children by dividing it into two groupsoys and girls, each
group is thereby measured — “restricted” by virtofe gender to a

175



EDU723 EDUCATIONAL RESEARCH METHO

particular category. By assigning a name, youter@ameasurement.
Things can be measured nominally in an infinite hamof ways. For
example, you can measure the groups above, acgaalimeir religion,
where they live, etc.

Nominal measurement is elemental and unrefined,itbdbes divide
data into discrete categories that can be compaitdeach other. If
you have six people; Chike, Ayo, Adamu, Nosa, Taha Habiba, they
can be measured into six units of one each. Theayf@arm two groups
or more. The data can be statistically treated finging mode,
percentage, chi-square etc.

3.1.2 Ordinal Level of Measurement

In ordinal level of measurement, think in termssgmbols > (greater
than) or < (less than). This scale orders theescon some basis, such
as: low to high or least to most. Although therssacare ordered, equal
intervals between scores are not established. dasaring on the
ordinal scale, the relationship is always asymroakri Something is
always greater than, less than, older than, youtigem etc. Using
ordinal scale, you can find the mode and the meddetermine
percentage or the percentile rank and test byhhequare.

SELF-ASSESSMENT EXERCISE 1

Briefly explain the term nominal measurement?
3.1.3 Interval Level of Measurement

The interval level of measurement is characterisgdiwo features,
namely:

I It has equal units of measurement;
. Its zero point has been established arbitrarily.

For example, the thermometric scale is equal toothers and the zero
point has been established arbitrarily. A commee of the interval
measurement is in the rating scale employed by rbasinesses, survey
groups, and professional organisations. Unlikentiminal and ordinal
data, any data generated by using the intervaé s be subjected to
all statistical operations starting with the basines of counting,
ranking, adding, subtracting to the use of analgEigariance etc.
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3.1.4 Ratio Level of Measurement

The highest level of measurement is ratio measuiRatio measures
have all the characteristics of interval measurd, the zero points is
absolute and meaningful rather than arbitrary.thissname implies, you
can make statements to the effect that some ssoaegiven ratio of
another score. For example, with income, you hiageNaira as the unit
of measurement. Also, you all recognise that tieseich a thing as no
income at all; therefore, the zero point is absolutBecause it is
absolute, it is legitimate to say that an incomé&00,000 is twice the
income of#60,000. Given that ratio scales have all the charistics
of interval scale, you can perform all arithmetia¢tions on them.

In summary, you should note that although reseaschave no control

over the nature of variable, they do have somerabower how they

will define variables, at both the nominal and @penal levels, and this
affects the level of measurement. It is sometipessible to change the
level of measurement of a variable by redefiningtithe nominal or

operational level. This is important because netea generally strive
for the level of measurement to enable them measgar@bles more

precisely and use more powerful statistical procesiu

It is also desirable to measure at the highestsibles level of

measurement because it gives the researchers theaptons. The
level of measurement can be reduced during the aladdysis, but it
cannot be increased. Thus, choosing a level osureaent that is too
low introduces a permanent limitation into datalgsia. Other things
being equal, a researcher having two measuresaligilthe ordinal and
the other interval would generally prefer the imgdrmeasures.

SELF-ASSESSMENT EXERCISE 2

What affects the level of measurement most?

3.2 Validity and Reliability

Validity and reliability are two words that are dseepeatedly in
research methodology. They are used primarily annection with
measurement instruments. The integrity of youreaesh may well
stand or fall on the basis of how well you underdttheir meaning and
carefully obey their demands. They govern the mstpn of data and
the skillfulness with which you design the reseastiucture and create
the instruments of measurement as an integrabpéart
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3.2.1 Validity

Validity is the extent to which a test result measuwhat it has been
designed to measure. In a standardised testxéne, validity would
raise such questions as: What does the test m&asDes it in fact
measure what it is supposed to measure? How welfow
comparatively? How accurately does it measure it?

In general, a test is valid, if it measures whatldgims to measure.
Validity can also be thought of as utility. Thene several types of test,
and uses of test need different types of validitfhe seven most
common types with a brief discussion of each atedi below;

I Face Validity: This type of validity relies basically on the
subjective judgement of the researcher. It asksguestions that
the researcher must finally answer in accordandle s or her
best judgement:

a. Is the instrument measuring what it is supposeddasure? and
b. is the sample being measured representative dbehaviour or
trait being measured?

I. Criterion Validity: This type of validity is determined by
relating performance on one measure (e.g. a @§@rformance
on another measure called a criterion. The esderdimponent
in criterion validity is a reliable criterion — d@asdard against
which to measure the results of the instrument glothe
measuring. The data of the instrument should @eehighly
with equivalence data or the criterion.

lii.  Content Validity: This type of validity is sometimes equated
with face validity. Content validity is the accayawith which an
instrument measures the factors or situations ustlgty — the
accuracy with which an instrument measure the factor
situations under study, that is, the content baitnglied. If, for
example, you are interested in the content validityguestions
being asked to elicit familiarity with a certairearof knowledge,
content validity would be concerned with how acteisa the
guestion asked tend to elicit information sought.

V. Construct Validity: A construct is any concept that cannot be
directly observed or isolated, e.g. attitude. Camstvalidity is
concerned with the degree to which the constreetfits actually
measured. Different methods of measuring the seonstruct
should ‘converge’ or ‘focus’ in their result. Drgminability
means that the measuring instrument should be able
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discriminate or differentiate the construct beirtgdged from
other similar constructs.

V. Internal Validity: Interval is the freedom from bias in forming
conclusions on various data. It seeks to asceittatnthe changes
in the dependent variable are the results of tflaence of the
independent variable rather than of the way theaeh was
designed.

Vi. External Validity: This type of validity is concerned with the
generalisability of the conclusions reached throolgbervation of
a sample to the universe, or more simply statedy ttee
conclusions drawn from a sample be generalisethi&r @ases.

vii.  Predictive Validity: This refers to the usefulness of a test in
predicting some future performance such as: theegel
performance. If a test is designed to pick outdycandidates for
appointment on a job, and test score show a highitiyp®
correlation with later actual success on the jbb,test has a high
degree of predictive validity, whatever factor ictually
measured. It predicts well. It serves a usefulppse. But
before determining a test’s predictive validitycsess on the job
must be accurately described and measured. Rvedvalidity is
not easy to assess. It is often difficult to dismowhether the
faults of prediction lie in the test, in the criterof success or
failure or both. Validity looks to the end resaftmeasurement.
The principal question that validity asks is: “iset measure
measuring what it is supposed to measure?” Uniataly, many
students limit their assessment to content valiaiith all its
heavy reliance on the subjective judgment, but exnvalidity
should be used with caution.

SELF-ASSESSMENT EXERCISE 3

Mention the essential component of criterion vajidi

3.2.2 Reliability

Reliability is the consistency with which a tessult measures what it
has been designed to measure (Oloyede, 2007).nJweethe integrity
of any research, the researcher should consideraridatory to state
clearly and definitively the specifications of theeasuring instrument.
Here, you are dealing with the foundation factdrshe entire research
structure. Just as a building with a questiondblendation is very
likely to be unsafe for habitation, so also is segrch effort employing
faulty tools of measurement will likely end as afed#ive research
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endeavour. There are many specific techniquesestimating the
reliability of a measure, but they are all basedba or two principles —
stability or equivalence. Stability is the ideattla reliable measure
should not change from one application to the nassuming the
concept being measured has not changed. Equiwalsribe idea that
all items that make up a measuring instrument shbal measuring the
same thing and thus be consistent with one anofflee. first techniques
for estimating reliability, test-retest reliabiljtgre based on the stability
approach. The other discussed use is the equosaj@mciple.

SELF-ASSESSMENT EXERCISE 4

Name the validity type that is concerned with tleaeyalisability of the
conclusion reached.

3.3 Assessment of Reliability

The assessment of reliability will be discussedeurttle following sub-
topics: Test-Retest; Split-Half Approach Formulae.

3.3.1 Test-Retest

The first and most generally applicable assessoferaiability is called
test — retest. This technique involves applyingemsure to a sample of
subjects and then somewhat later, applying the sae&sure to the
same subjects again. After the retest, you hawvestis of score on the
same measure. These two sets of scores are tedrdby using
appropriate statistical measure of association,alx with scores
obtained from the two identical questionnaires, ighhdegree of
association is expected. According to Monetste al (1994), a
correlation coefficient of 0.8 or more is normalhecessary for a
measure to be considered reliable.

3.3.2 Split-Half Approach

In the split-half approach to reliability, the tegbup responses to the
instrument are then divided into two halves. Elal is then treated as
though it was a separate scale, and the two hakescorrelated by

using an appropriate measure of association. Bec#ue split half

approach divides the scale, each half is shorter the whole scale. To
correct for this, the correlation coefficient isjusted by applying

Spearman-Brown formula thus:

r = 2K
1+y
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where ¢ = Uncorrected Correlation Coefficient
r = 2K
1+yg
where g - Corrected Correlation Coefficient

3.3.3 Kuder-Richardson Formulae

Kuder and Richardson developed a number of formidadetermining
reliability using scores from only one test adnim@son. The
correlation coefficient calculated is a measurentdrnal consistency. A
basic assumption is that the score are homogemultharefore possess
inter-item consistency as below:

_n 1-> P9
n—1 PS
n
n_

(L-X(n=3
Ns

KRZO . r =

Kror r
1

reliability coefficient

number of items

proportion of people who got the item right
proportion of people who got the item wrong
variance of a single item scored dichotompousl|
summation sign

variance of total test

mean of total test.

where r

X NMMoT QDT S

There are also other methods of estimating reltgbisuch as:
Equivalent forms methods, the Cronbach Coefficiéigtha, among
others. Any standard text in measurement and etvatuas likely to
address most of them.

4.0 CONCLUSION

In this unit, you have studied:

. levels of measurement: nominal; ordinal; intervad aatio levels
of measurement.
. validity and different methods of determining vakd and

reliability. Types of validity — face, criterionpaostruct, content,
internal, external and predictive validity; and
. reliability — test-retest, split-half and Kuder-Rardson formulae.
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5.0 SUMMARY

In this unit, you have studied the issues on whiokasurement
instruments are assessed. The integrity of argarel depends wholly
on its validity and reliability.

In the next unit, will learn how to write a resdaproposal.

6.0 TUTOR-MARKED ASSIGNMENT

1. Name five types of validity approaches and stat& fiou would
use them in various studies.
2. State the two principles on which reliability issed. Is any

reliability approach considered superior to theeoth Explain.
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INTRODUCTION

From Unit 1 to Unit 19, you have studied the magomponents of
research method. Having gone so far, in your stutyis now
appropriate to learn how to write a research prabosWe shall be
concentrating on writing a research proposal is timit.

The preparation of a research proposal is an irapbrstep in the
research process. Many institutions require th@baosal be submitted
before any project is approved. This provides sisofor the evaluation
of the project and gives the supervisor (advisobaais for assistance
during the period of his or her direction. It pides a systematic plan of
procedure for the research to follow.

The proposal is comparable to the blueprint anitchprepares before
the bids are let and the building commences. Tl draft proposal
Is subject to modification in the light of the aysb by the student and

his/her supervisor.

This is because a good researst be carefully

carried out; procedures that are improvised froepstwill not be very
helpful. A worthwhile research project is likely &chieve only from a
well designed proposal.
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2.0 OBJECTIVES

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

. write a research proposal

. recognise the different aspects of a research

. identify the importance of a well defined problemai research
. evaluate research proposals to improve their qualit

3.0 MAIN CONTENT

3.1 Characteristics of Proposal

Research demands that those who undertake it siheultble to think
clearly, without confusion. The proposal will shobeyond all
reasonable doubt whether the author possessegdhability or not.
When an advisor reads a proposal, the presentaedps him/her to
form an impression about the researcher that pextlsach a document.

Qualification, as a researcher, more often than mests squarely upon
the quality of the proposal submitted. Therefas,you embark on
writing a research proposal, you should understand appreciate
exactly what characteristics a proposal should have

A proposal should not be filled with extraneous terat An introduction
should be specific and concise. Whatever doesardtibute directly to
the delineation of the problem and its solutionwtidoe removed.

Your opening sentence must be information ladenapmealing to the
reader. If your sentence at that stage irritates reader, you are
immediately put at a disadvantage and perhaps, bavsficed your
reader’s interest.

More seriously, it may indicate that you cannotnptaeaningfully and
may cast doubts upon your ability, as a researc¢behink clearly and
critically.

In fact, poor beginning could suggest that the avrdoes not actually
know the meaning of a proposal which is a seriousctment. There
should be a beginning that shows all senses ajisaress.
SELF-ASSESSMENT EXERCISE 1

What does a well-though out proposal show?
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3.1.1 Proposal and Language

An architect’s drawing is not a “literary” produati. The mission is not
artistic; the purpose of both is to communicatedie As an architect’s
drawing presents an idea of construction with eaon®f line and
precision of measurement, so a proposal indicatesaresearch work
is to be executed to completion; with an economywoids and a
precision of expression. It provides no opportynfor literary
composition.

The language must be clear, concise and sharp prbpesal affords the
researcher to present with ultimate clarity andcigien that the
researcher can state a problem, delineate themeeatof data and
establish the logical validity of a conclusion.

3.2 Writing different Components of the Proposal
This will be discussed under the following subtspic
3.2.1 The Statement of the Problem

This is often a declarative statement and coulohlagiestion form. This
attempts to focus on a stated direction in respktiie research process.
It must be limited enough in scope to make a defi@onclusion
possible.

The major statement may be followed by the min@teshent. A
problem usually implies that a controversy or ddéfece of opinion
exists. As stated earlier understatement of thablpm in Unit 3,
problems can be derived from theory prior reseaeshlts, or personal
observation and experience. Often, problems argedaupon a
significant concern, problem of poor performancesaience subject,
success of the Universal Basic Education, the nepocult activities
in our educational institutions, poor scientifitefiacy in the nation,
stability of democratic practices in Nigeria etc.

A problem could be that knowledge of participationan experiment
may have a stimulating effect upon the reading eagment of
participants. To develop it, there will be a mamoblem and sub-
problems. This has been discussed earlier. Thblgm statement
suggests the research questions and hypothesgs@ndes a focus for
the entire research.
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3.2.2 The Significance of the Problem

The researcher should be able to point out hovsticeessful execution
of the problem or the answer to the questions daisan influence
educational theory and practice. The research mlugiv why it is
worth the time, effort and expenses required toycaut the proposed
research. Careful formulation and presentatiorthef implications or
possible applications of knowledge help to givgustify the worth of
the research. Failure to include this step inpitggosal may well leave
the researcher with a problem without significaneea search for data
of little ultimate value. With so many gaps in edtion theory and
practice in need of investigation, there is litjlestification for the
expenditure of research effort on trivial or supeaf investigation.

3.2.3 Definitions, Assumptions, Limitations and Deitations

It is important that all terms and expressions toaid be misinterpreted
be defined. These definitions help to determireeftame of reference
with which the researcher approaches the probl€he major variables
— dependent and independent should be defined enatpnal terms.
Such expression as performance and personalitysafel concepts, but
they cannot be used as criteria unless they aieetdehs observables.
Academic grade assigned by teachers or scores amdastised
achievement tests are operational definitions ofrfopmance.
Tolerance, anxiety level, comportment etc. are acumepts of
individual’s personality.

Assumptions are statements of which the resealmi@Eves to be facts,
but cannot verify.

Limitations are those conditions beyond the contbkhe researcher
that may place restrictions on the conclusion & #tudy and their
applications to other situations. Lack of femaledsent for a study that
sex was proposed as a variable; poor teaching @uadualified staff;

administrative policies that preclude using moranttone class in an
experiment, using non-randomised groups becauklofof subject are
examples of limitation to a study.

Delimitations are the boundaries of the study. tAdg of attitudes

toward science may be concerned with elementargneei pupils.
Conclusions cannot be extended beyond this group.
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3.3 Review of Related Literature

A summary of the writing of recognised authorities researchers
generally provides evidence that the researchtanmliar with what is

already known and what is still unknown and unest8ince effective
research is based upon past knowledge, this sipp teeliminate the
duplication of what had been done and providesuligsfpotheses and
helpful suggestions for significant investigation.

Citing studies that show substantial agreementtlaoske that even seem
to present conflicting conclusions helps to sharpemd define
understanding of existing knowledge in the probl@ma. Providing a
long list of annotated studies relating to the peobis ineffective and
inappropriate. Only those studies that are plaialgvant, competently
executed and clearly reported should be included.

Below are certain important elements that the mebea should note as
suggested by Best Khan (1995):

. Report of studies closely related to problems thawve been
investigated,;

. Design of the study, including procedures emploged data
gathering instruments used;

. Populations that were sampled and sampling metbogdoyed;

. Variables that were defined;

. Extraneous variables that could have affectedititenigs;

. Faults that could have been avoided; and

. Recommendations for further research.

The search for related literature is very vitahiny research because it is
guide to defining the problem, recognising its gigance, suggesting
promising gathering devices, and appropriate stiebign and source of
data. A meaningful search for related literaturevpes clues to all
other important aspects of the problems.

3.4 Hypotheses

It is appropriate here to formulate a major hypstheand possibly
several minor hypotheses. The hypotheses givetitireto the data
gathering process. A good hypothesis has sevasit bharacteristics it
should:

. be reasonable;

. be consistent with known facts and theories;
. be stated in the simplest possible terms; and
. have at least two variables.
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Research hypothesis is a tentative answer to atignes The
formulation of an hypothesis in advance of the dgtthering process is
necessary for an unbiased investigation. It is@muate to formulate
additional hypotheses after data have been cotlebit they should be
tested on the basis of new data and not on theail that was initially
suggested.

SELF-ASSESSMENT EXERCISE 3

State two basic characteristics of a good hypaghesi

3.5 Methodology

This part of any proposal usually consists of ttpags — population and
sample, procedure and data analysis. The sulgect®n describes the
target population from which the sample is to beded. The number
of subjects (sample) and how they can be selectediacussed in this
section. The procedure section outlines the rebgalan. It describes,
in detail, what will be done, how it will be donehat data will be
needed and what data gathering devices would & asd the method
of analyzing the data (this will be discussed ie #tatistics course
material). The information given in the data asaysection should be
specific and detailed enough to demonstrate toghder exactly what is
planned. No details should be left open to quaestio

A research proposal is a clear statement of a enolaind sub-problem,
the data and how these will be processed and mygertant of all, how
the data will be interpreted. Although the intetation of data is what
gives the research the necessary information &mitg out the findings
and subsequent recommendations, many studentstireat very casual
manner. Data should be handled properly. Somgesiigns towards
proper handing of data are as follows:

. Systematically describe the treatment of the data;

. State precisely where the data are to come from;

. State clearly how the data will be secured;

. State fully how you intend to interpret the data;

. Spell out every step in the interpretation of datgou may treat
each question or hypothesis separately; and

. Be sure the data will support your conclusions.

3.6 Time Schedule

Although this step may not be required by your suger, a time
schedule should be provided so that the reseansagibudget his or her
time and other resources required for the studgcéffely. Dividing the
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time into manageable parts and assigning datethémr completion to
organise the study and minimise the natural leryi¢ngrocrastinate.

SELF-ASSESSMENT EXERCISE 4
List the areas to be discussed under methodology@search proposal.

You will discover that most of the major sectiotstad here have been
discussed in the different units of this coursey whould refer to any
relevant section for clarification where you aredwubt. Though most
institutions provide their own format for presegtia proposal, a general
approach is given below:

I Introduction

. General background of the study

. Purpose of the study

. Research questions and hypotheses
. Delimitations and limitations

. Significance of the study

. Definition of terms.

il. The Review of Related Literature

iii.  Methodology

. Theoretical framework

. Type of design

. Population and sample

. Demographic

. Data collection strategies
. Data analysis strategies

. Presentation of results.

\2 Findings

. Relationship to literature

. Relationship to theory

. Relationship to practice.
V. Management plan, timeline, feasibility
Vi. References / Bibliography

vii.  Appendices.
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The writing of the proposal — The arrangement: rtiegerial should be
so presented that it forms, for the reader, a clgapgressive
presentation by keeping together items that beloggther.

4.0 CONCLUSION

In this unit, you have learnt the major steps oftimng a proposal.
Language in research writing, the different compisef the proposal
and a possible format for presenting proposal.

5.0 SUMMARY

This unit shows that a proposal helps learner gawoising the projected
research work and a proposal provides the learseip®rvisor with a
global view of the project and affords an opporyrio counsel and
guide the learner with respect to areas that mage pexceptional
difficult.

It is awesome to contemplate, but to no small degyeur proposal is
you. It defines your ability to think criticallynal to express your
thoughts capably. It is the practical applicatiwinyour educational
competencies laid bare upon a sheet of paper.

6.0 TUTOR-MARKED ASSIGNMENT

Choose a topic in your area of specialisation andewa research
proposal of not more than four foolscap pages.

7.0 REFERENCES/FURTHER READING

Best, J.W. & Khan, J.V. (1995Research in Educatior{7th Edition).
New Delhi: Prentice Hall. PP 20 — 23.

Cresswell, J.W. (1994Research Design: Quantitative and Qualitative
ApproachesThousand Oaks C.A.: Sagem in P.D. Leedy (1997)
Practical Planning and Desigr{6th Edition) New Jersey: Merril,
PP103 - 110.

Leedy, P.D. (1997)Practical Research: Planning and DesidBth
Edition). New Jersey: Morill, PP103 — 110.

Monette, D.R.; Sullivan, T.S. & Dejong, R.D. (1994)pplied Social

Research: Tool for the Applied Social Research:|Too the
Human Servicegrd Edition) Chicago: Harcourt Brace.

190



EDU723 EDUCATIONAL RESEARCH METHO

Okpala, P.N.; Onocha, C.O. and Oyedeji, O.A. (199%82asurement
and Evaluation in EducationJattu-Uzairue: Stirling-Horden
Publsihers Limited, PP86 — 103 Observation Techesqu

Yoloye, E.A. (1977). Cited in Okpala, P.N., OnocliaQ. and Oyedeiji,
0O.A. (1993).Measurement and Evaluation in Educaticlattu-
Uzarue: Stirling-Horden Publishers Limited, pp. 105

William, W. and Stephen, G.J. (2005esearch Methods in Education
(8th Edition). Pearson Educational Inc.

191



EDU723 EDUCATIONAL RESEARCH METHO
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1.0 INTRODUCTION

A research work will be a worthless effort if afem excellent problem
has been identified, a clearly stated and compsheriterature has
been searched and reported with an appropriateoaheithgy, the final
analysis and interpretation are now poorly presknidis can only be
likened to roofing a new building with perforatembfing sheets.

To write a report of one’s research that showdifid& the data and the
ability to organise them logically and present thelearly is to bring
one’s research effort to its destined conclusiorshare with others your
findings and whatever nuggets of meaning they noawyain.

A research report is a straightforward document eds forth clearly
and precisely what a researcher has done to reaalgsearch problem.
In structure, it is factual and logical. Like thesearch proposal, it
makes no pretence at being a literary productihrmust, however, be
readable which is another way of saying that theewpof the research
report must know how to communicate clearly.

The basics of the sentence and paragraph struchwst evidence
mastery. Punctuation use and spelling must disptajiciency. The

research document you write is a clear reflectioyoor knowledge as a
researcher; this is why it is also often used aslainating measure of a
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student’s educational success. Writing a repod dissertation requires
discipline, and even the most experienced of rebear needs to
improve some sort of self-control to ensure thattdsk is completed on
time. Different people have different ways of wiak and what suits
one person may not suit another. The importamigtis that you must
impose some sanctions on yourself, set time framensork towards it.

2.0 OBJECTIVES

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

. plan a research report
. structure a research report
. write a research report
. appraise a research report.

3.0 MAIN CONTENT

3.1 Planning a Research Report

A research report has a relatively simple formht.general, it should
achieve three objectives thus:

I It should acquaint readers with the problem thas Heeen
researched and explain its implications adequatebugh so that
they have a clear orientation to the problem;

. It should present the data fully and adequatelre data within
the report should substantiate all the interpreftiaéind conclusion
that the report contains; and

1 It should interpret the data for the reader andalestrate exactly
how the data resolved the problem that has beeramdsed. A
report that merely represents raw data and unirgeg fact is of
little help to the readers in deriving meaning frirase data.

For a thesis or dissertation report, it is advisalol visit the graduate
school to find out whether the university has asprbed set of
guidelines for writing theses. Such issues as mpapee, width of
margins, size and style of typeface should be dekéiom the graduate
school. Often, what is acceptable in one insbtutinay not be accepted
in another. You should ask whether your Univerbig a style manual
for writing research documents or whether it recands you follow a
particular style manual and if so, which one.
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No matter how well you write, your writing will befit from regular
usage of style manual.

SELF-ASSESSMENT EXERCISE 1
State one objective which a research report mustibanind.

It has been mentioned earlier that in almost aksainstitutions have
their manuals for writing research reports, paftéidy thesis and

dissertation. You are advised to consult your ga&el school so as to
obtain a copy of the manual and follow it thoroygttor the purpose of
discussion, the following format will be used abdw:

3.2 Format for the Research Report
I Title Page

This includes the title of your study, your namel dhe date, the title
should accurately reflect the nature of your stadg should be brief
and to the point.

. Acknowledgement

You may wish to acknowledge the help given to yothie preparation
of your report. If so, acknowledge generally.

ii. Abstract

In most cases, institutions demand an abstracis djuite difficult to
produce in few words what your research set ouidpthe methods
employed and the conclusions reached. Also, nmssitutions specify
the length; an abstract should be at most two Ayepa Generally, most
scientific journals, theses and dissertations c¢ontbstracts. An
abstract is a summary of the study that allows¢lagler to learn enough
to decide whether to read the whole thing. In bstract, the first
sentence should be clear statement of the prolilamatas investigated
in the study. The research methodology and sampéohniques are
then indicated. A brief summary of findings andhcoision completes
the abstract.

\Y2 Introduction and Problem Statement
The first part of the body of the report states riagearch problem and

its importance. This should include a brief litera review or the
history of the problem in previous research anaime The objectives
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of the study, research questions and hypothesesradtitute part of this
aspect of the study.

A guide should: explain the research problem in $ewtences, state the
aims/objectives/hypotheses, provide any backgrdartde study which
IS necessary to place the study in its contextawDattention to any
limitation the study might have at this stage. sTlwhapter also
accommodates the significance of the study anahitiefn of terms.

SELF-ASSESSMENT EXERCISE 2

What should the introduction of a research repomntain?

3.2.1 Review of Literature

A thesis or dissertation should have a chapter lwhieals exclusively
with the review of literature. This should inclutlee history of the
problem (if any). It also indicates how the cutrstudy flows from
previous studies. Simply put, the review of litera provides the
context and background of the study. Selectiontthvdé®e made and only
books and journals articles which relate directiythie topic should be
used. You should be able to select material wiscrelated to your
study, group the information into categories, comnun features which
are of particular importance and also compare #selts of different
investigations. A good review of literature setg tscene, places the
work in context and prepares the reader on whatfisllow.

SELF-ASSESSMENT EXERCISE 3

What is the major aim of a literature review?
3.2.2 Methodology and Statement of Results

The methodology section describes the sample thatstudied and the
research techniques employed. It also shows howncepis are

operationalised and what measurement devices sustaées were used,
choice of variables and controls. This sectiowelsy important because
it provides the basis for any future replicatiofiogs, so such section
must be written with sufficient detail so that @ncperform these two
functions. Readers of this section of your thesidissertation must be
able to tell precisely what was done in the studywaho participated.
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3.2.3 The Statement of Results

This is the heart of the report and will consistadifles, figures and text,
depending on the nature of the thesis and disemrtaiThe way results
are presented is important. Tables, charts, grapius other figures
should illustrate and illuminate the text. Thettetxould be written after
the results are prepared and should not dupligatamation in the

tables, but should highlight significant aspectstieé findings. You

should ensure that all relevant facts are presentadvay that draws the
readers’ attention to what is most important. Thegjuires some
practice and in most cases, you need to repealrdieseverally before
you produce something acceptable to your supervisgou should

recognise that other students have produced résegorts before you,
so you will do well to look through their work.

SELF-ASSESSMENT EXERCISE 4

Discuss methodology and statement of results isistend dissertation.
3.2.4 Analysis and Discussion

It is often advisable to start this section withrestatement of the
problem before discussing how the result affectstiey knowledge of

the subject. If your research aimed at certainothygses then, this
section demonstrate whether they were or were appated by the

evidence. Any deficiencies in the research desiguld be mentioned,
with suggestion about different approaches whicghtinave been more
appropriate. Implications for improvement of preet if any, should be

stated under this section. Often, research resait® new questions as
they answer others. Any suggestions for futureeasesh should be
stated in this section.

3.2.5 Summary and Conclusion

The main issues arising from the analysis and d&on should be
summarised clearly in this section. Only conclaosithat can be
justifiably drawn from findings should be made.idtadvisable to read
the entire report before writing this section o tlesearch report.

3.2.6 References
All the materials referred to in the text and onigose listed

alphabetically in the reference section of the mnsanpt should be
written. Some examples are shown below.
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Books:

Jegede, O.J. (1998PRrimary Science for Nigerian Primary Schaols
Ibadan: Heinemann Educational Books; PP80 — 150.

Oloyede, O.l. (2007).Measurement and Evaluation for Tertiary
Institutions,Kaduna: Euneeks and Associates, PP37 — 53.

Associations:

Science Teachers Association of Nigeria, STAN (39%8e History of
STAN.lbadan: University Press Plc. PP90 — 110.

Journals:

Otuka, J.O.E. (2000). Think and Do Activity-Baseatiédce for
Nigerian Primary SchoolsJournal of the Science Teachers
Association of Nigeriag0, PP1 — 10.

Thesis:

Ezenwa, V. (1998). Children’s Ideas about Chemidabnds.
Unpublished doctoral thesis, Ahmadu Bello Universttaria.

Chapters in Edited Books:

Otuka, J.O.E. and Atadoga, M. (2000). How Childtexarn Scientific
Concepts, in M.J. Shuaibu and M.F. Bandele (edssjory of
Science in NigeriagKaduna: Bode Press, PP211 — 219.

Appendices:

Should include copies of questionnaire, intervieasheslules, raw data
etc.

3.3  Principles of Writing

Remember that your report is you; your report ispawerful
psychological weapon. Without your meaning to dpasreport can say
more about you to your supervisor than you possidy imagine.
Below are some tips to note:

Neatness and Clarity: Your report should be clean and clear. Each

sub-problem should be a clear stepping stone inrékelution of the
main problem. Little things leave lasting impress. Your page
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should be easy to read, double-spaced lines anddlisp letters, placed
attractively on the page.

Precision: In addition to neatness and clarity, a reseagegiont should
be crisp with precision. There should be no ro@mguessing or for
ambiguous or foggy terms. Your document shouldclear-cut and
present its information plainly.

Writing research reports effectively is not an etask. Good reports
are not written in a hurry. Even experienced dnllfid writers revise
their report severally before they submit theiafireport.

3.4  Evaluating the Research Report

Below are some questions that could enable youveduate your
research report.

Step 1: The Problem

- Is the problem clearly and concisely stated?

- Is the problem adequately narrowed down into aarebeeffort?

- Is the problem significant enough to warrant a farmesearch
effort?

- Is the relationship of the identified problem t@yous research
clear?

Step 2: Literature Review

Is the literature review logically organised?

Does the review provide a critique of the relewstnties?
Are gaps in knowledge about the research problemtifed?
Are important relevant references omitted?

Step 3: Theoretical or Conceptual Framework

- Is the theoretical framework easily linked with theoblem, or
does it seem forced?

- If a conceptual framework is used, are the concegequately
defined, are the relationships among these concelegrly
identified?

- Are the independent and dependent variables ideaffif

- Is a predicted relationship between two or moreiabées
included in each hypothesis?

- Are the hypotheses clear, testable and specific?

- Do the hypotheses logically flow from the theoraticor
conceptual framework?
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Step 4: Research Variables

- Are the dependent and independent variables opgedity
defined?
- Are any extraneous or intervening variables ided?

Step 5: Hypotheses

- Is a predicted relationship between two or moreiabées
included in each hypothesis?

- Are the hypotheses clear, testable and specific?

- Do the hypotheses logically flow from the theorakticor
conceptual framework?

Step 6: Sampling

- Is the sample size adequate?

- Is the sample representative of the defined poijoniat

- Is the method of selection of the sample approg?iat

- Are the sample criteria for inclusion into the studentified?
- Is there any sampling bias in the chosen method?

Step 7: Research Design

- Is the research design adequately described?

- Does the research design control for threats termal and
external validity of the study?

- Are the data collection instruments described adesdyr?

- Are the reliability and validity of the measuremetdols
adequate?

Step 8: Data Collection Methods

- Are the data collection methods appropriate forstiely?

- Are the data collection instruments described adesdyr?

- Are the reliability and validity of the measuremetdols
adequate?

Step 9: Data Analysis

- Is the result section clearly and logically orgedi®

- Is the type of analysis appropriate for the levieh@asurement
for each variable?

- Are the tables and figures clear and understan@dable

- Is the statistical test the correct one for answgethe research
guestion?
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Step 10: Interpretation and Discussion of the Findigs

- Are the interpretations based on the data obtained?

- Does the investigator clearly distinguish betweetua findings
and interpretations?

- Are the findings discussed in relation to previogesearch and to
the conceptual / theoretical framework?

- Are unwarranted generalisation made beyond theystadhple?

- Are the limitations of the results identified?

- Are recommendations for future research identified?

- Are the conclusions justified?

4.0 CONCLUSION

In this unit, you have learnt:

. how to plan a research report;

. the format for a standard research report buttutgins have
variations of this standard format;

. how to write a comprehensive research report akelstaare of

all aspects of such a report, of the need to reymae research
report draft severally before you arrive at thafireport;

. that your research report provides a mirror of yperson to the
society, you must therefore do it very meticulously

5.0 SUMMARY

We have come to the end of this course. | hopegmayed it. | do

hope you can now initiate and carryout researckso,Ayou can assess
and criticise research work. Try publishing yoasearch findings in

journal. If you are a classroom teacher, actiaeaech can improve the
quality of your teaching and make you popular. Yioay try it.

6.0 TUTOR-MARKED ASSIGNMENT

Select any three research studies from a journdluse the scale for
evaluating research reports to evaluate them.
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