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Introduction

EDU823: Educational Research Methods is acr8dit course for all
Masters Degree students in Education.

The course consists of 21 units divided info modules at 3 units per
module.  The course material has been dpedloto suit graduate
students in Education at the National Openivélsity of Nigeria
(NOUN) by adopting an approach that highkghthe key areas of
Educational Research.

After you have successfully completed thisurse you would have
developed a positive attitude to research. Youlevbe able to initiate

research work, develop it and successfullecete it. You would be
able to write and publish research reports. Yould/be able to write

research proposals for grants and criticise tgpes of research reports

with confidence. You are required to avaiburself the opportunities
that abound in modern libraries such as the&ernet, CD-ROM, E-mail
and some current collections of research and ststiextbooks.

There are no compulsory prerequisites fors tltourse. However, you
are expected to have done some basic coursesmrcds methods and

written a project at the undergraduate levéhe course however
demands that you be computer literate enough talséar information

from the Internet and other accessories such aSERROM.

The Course Guide tells you briefly what the couss&bout, what course

materials you will be using and how you caork your way through
these materials. It suggests some genetadlelines for the amount of
time you are likely to spend on each uoit the course in order to
complete it successfully. It also gives y@ome guidance on your
Tutor-Marked Assignments.

What You Will Learn in this Course

This course will introduce you to the major asp@fteesearch methods

in education.  During the course, you wiBarn about what research is
all about: parts of research that deal witke identification and
development of the problem; the search and usevidgw of literature;

the different methodologies in research dgwalent; and the various
techniques for the collection, writing researchpmsal and reports. The

recent approach for referencing based on A&rmerican Psychological
Association (APA) format will also be discussed.

The importance of research in a world faced withyriaas of problems
need no emphasis. Research deals with ifigiegt problems and
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searching for solutions for them. The peobl is compounded by the
fact that we are in a world that is finitehich is accommodating a
population both in land and sea that is bliog fast. The world will
collapse if researchers in the various fields afeztvour do not seek for

solutions arising from their fields. Educati and science education in
particular, is an area where the problememseto defy solution: only
well thought out and well executed reseamtudies might provide
panacea to these problems. On the othard,haf you are within the
academic community, you have no choice bot nhaster the techniques

of research if you must climb the ladder pfogress, success and
greatness, and also to reach the peak of yourrcaree

As you go through the course, you will dieer that the different
aspects of research are like the human baflyany part is left out, the
research work and its product cannot be detmp To 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 understandof the techniques of
research and how they are used in conjunction stétistics and a good
command of English language to initiate, develogh execute research

work and produce quality research reports.

Course Objectives

To achieve the aims listed above, the course setslbobjectives. In

addition, each unit also has specific objectiv8%e units’ objectives are

also included at the beginning of each unit; yoousth read them before

you start working through the wunit.  You ymawant to refer to them
during your study of the unit to check gmur progress. You should
always look at the wunit objectives after @beting a unit, in this way,
you can be sure that you have done what is reqoirgdu.

Below are the overall objectives of the sBur By meeting these
objectives, you would have achieved the aims otthese 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 retea

. 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 réad the study units, read
set books and read other materials provided the National Open
University of Nigeria (NOUN). You will alsoneed to undertake
practical exercises for which you need accéssa personal computer
running Windows 95. Each unit contains Seds@ssment Exercises,
and at certain points during the course, yoil be expected to submit
assignments. At the end of the courseaisfinal examination. The
course should take you about a total 42 weekstaptete. Below are

the components of the course, what you have tamtbhow you should

allocate your time to each unit in order tmmplete the 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 CLEin due
course

. Presentation Schedule.

In addition, you must obtain the set bookad the Pspice computer
software. = There are copies of the Pspicenputer student version
available on the internet for download oruyaonay also purchase your
own copy of Pspice on a CD-ROM. You are adviseds®version 8.0

because different versions may have different scl@gouts. You may

contact your tutor if you have problems in obtagnthe Pspice.
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Study Units

The study units in this course are as follows:

Module 1

Unit 1 What is Research?

Unit 2 Problem, Selection, Shaping and Refining

Unit 3 Theories, Concepts and Hypotheses Formulation

Module 2

Unit 1 Components of the Problem and Feasibility of aystud

Unit 2 Review of Literature

Unit 3 Constructs and Variables

Module 3

Unit 1 Qualitative and Quantitative Approaches

Unit 2 Action Research, Case Study and Observation Résearc

Unit 3 Ethnography, Phenomenology, Grounded Theory and
Correlation Studies

Module 4

Unit 1 Historical Research

Unit 2 Survey Research

Unit 3 Experimental and Quasi-Experimental Research |

Module 5

Unit 1 Experimental and Quasi-Experimental Research Il

Unit 2 Ex-Post Facto Research and Evaluation Research

Unit 3 Population and Sample

Module 6

Unit 1 Sampling Techniques

Unit 2 Designing Questionnaire

Unit 3 Interview and Observations

Module 7

Unit 1 Level of Measurement, Validity and Reliability

Unit 2 Research Proposal

Unit 3 Writing a Research Report

4
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Assignment File

The assignment file will be posted on the Web QEG@ due course.

In this course, you will find all the details ofethvork you must submit

to your tutor for marking. The marks you obtadn these assignments

will count towards the final mark you obtaifor this course. Further
information on assignments will be found the assignment file itself
and later in the section on assessment in thisseaguide. There are 21
Tutor-Marked Assignments in this course; the stidbould do at most

4. There are also two compulsory assignments ofhwvbine is to write a

research proposal.

Presentation Schedule

The Presentation Schedule included in youurs® materials gives you
the important dates for this year for thempletion of Tutor-Marked
Assignments (TMA) and attending tutorials. FRember, you are

required to submit all your assignments Wy tdue date. 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 exatmina

In tackling the assignments, you are expected apply information,
knowledge and techniques gathered during the coulldes assignments

must be submitted to your tutor for formaksessment in accordance
with the deadlines stated in the Presentatidchedule and the
Assignment File.  The work you submitted ymur tutor will count for
50% of your total course mark.

At the end of the course, you are required sit for a 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 tligurse and you are
advised to attempt all. Aside from the course matprovided, you are

advised to read and research widely usinperotreferences which will
give you a broader viewpoint and may provide deeper understanding
of the subject. Ensure all completed asemms are submitted on
schedule before the set deadlines. If &ty reasons, you cannot
complete your work on time, contact your tutor lbefthe assignment is
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due to discuss the possibility of an extemsi Unless in exceptional
circumstances, extensions may not be grantedthftestue date.

Final Examination and Grading

The final examination for this course wille bof 3 hours’ duration and
have a value of 50% of the total courseadgr All areas of the course
will be assessed and the examination wilinstst of questions, which
reflect the type of self-testing, practice eeises and Tutor-Marked
Assignment you have previously encountered.

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

for the examination to revise the entire courseou ¥hay find it useful to

review your self-tests, Tutor-Marked Assignnsenand comments on
them before the examination.

Course Marking Scheme

The work you submit will count for 50% of your tbtaurse 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 CCA=10x5=50%
Final Examination 50% of overall course marks
Total 100% of course marks

Course Overview

This table brings together the units and the nurobareeks you should
take to complete them and the assignment thatwdthem.

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 Hypothesgs
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, Phenomenolopy
Ground Theory and Correlational
Studies
Module 4
1 | Historical Research
2 | Survey Research
3 | Experimental and Qugsi
Experimental Research |
Module 5
1 | Experimental and Quasi
Experimental Research Il
2 | Ex-Post Facto Research  gnd
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 gnd
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 areecglly developed and

designed to

replace the university lecturerHence, you can work

through these materials at your own paced @ a time and place that

Suits you best.

lecturer.

Visualise it as reading the lecinstead of listening to a

Each of the study units follows a common formathe Tirst item is an
introduction to the subject matter of the unit, dogv a particular unit is

integrated with the other units and the courseakde.

Next is a set

of learning objectives. These objectives let yoaw what you should
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be able to do by the time you have completed thite udou should use

these objectives to guide your study. When yowehanished the unit,

you must go back and check whether you have adhi#e=objectives.

If you make a habit of doing this, you Iwiignificantly improve
your

chances of passing the course.

The main body of the unit guides you through trepineed 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 youduausiThe purpose of

the computing work is two-fold. First, wvill enhance your
understanding of the material in the unit.Second, it will give you
practical experiences of using programmes whiyou could well
encounter in your work outside your studies. Iy avent, most of the
techniqgues you will study are applicable @omputers in normal
working practice, so it is important you enoter them during your
studies.

Activities are interspersed throughout the unitgl answers are given at

the end of the units. Working through thesests will help you to
achieve the objectives of the units and prepamei fgr the assignments

and the examinations. You should do each actagtyou come to it in

the study unit.  There are also numerousmgies given in the study
units, work through these when you come to them, to

The following is a practical strategy for workirtgough the course. If
you run into any problem, telephone vyour ilffator or post the
questions on the Web CT OLE’s discussion board métaber that your
facilitator’s job is to help you. When you ndeelp, do not hesitate to
call your tutor to.  In summary,

. Read this Course Guide.

. Organise a study schedule. Refer to therseo overview for
more details. Note the time you are exgcto spend on each
unit and how the assignments relate to thet. Important

information e.g. details of your tutorials, and ttege of the first
day of the semester is available from thebWCT OLE. You
need to gather together all this information in ptece, such as
your diary or a wall calendar. Whatever method gbaose, you
should decide on and write in your own dateor working on
each unit.

. Once you have created your own study scleeddo everything
you can to stick to it. The major reason that st fail is that
they get behind with their coursework. If you geb difficulties
with your schedule, please let your facititatknow before it is
too late for help.
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. Turn to unit 1 and read the introduction and thgectives for the
unit.
. Assemble the study materials. Information aboustwlou need

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

. Work through the wunit.  The content of thait itself has been
arranged to provide a sequence for you to fallods you work
through this unit, you will be instructed tcead sections from
your set books or other articles. Use theit to guide your
reading.

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

. Well before the relevant due dates (aboutwdeks before the
dates) access the Assignment file on the Wb OLE and
download your next required assignment. Keep imdntihat you
will learn a lot by doing the assignmentarefully.  They have
been designed to help you meet the objectivessotdlirse and,
therefore, will help you pass the examinationSubmit all
assignments not later than the due dates.

. Review the objectives for each study unitd anonfirm that you
have achieved them. If you feel unsure uabany of the
objectives, review the study material or consuliryttor.

. When you are confident that you have achleve unit's

objectives, you can then start on the nexit. Proceed unit by
unit through the course and try to pace ryatudy so that you
keep yourself on schedule.

. When you have submitted an assignment tor ytuor for
marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignmisntreturned, 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 theoucse and prepare
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 andcdton of 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 yoursigements, keep a close
watch on your progress and on any diffiesltiyou might 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 tutorelw before the due date

(at least two working days are required). They kal marked by your

tutor and returned to you as soon as possible.ndDbesitate to contact

your tutor by telephone, e-mail, or discussiboard if you need help.
The following might be circumstances in whigjou would find help
necessary when:

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

. you have difficulty with the self-tests or exerdse

. you have a question or problem with an gmssent, with your
tutor's comment on an assignment, or withe tgrading of an
assignment.

You should try your best to attend the tutorialhis is the only chance
to have face-to-face contact with your tutor amdgk questions which

are answered instantly. You can raise @mpblem encountered in the
course of your study. To gain the maximumenefit from course
tutorials, prepare a question list before attendnegn. You will learn a

lot from participations in discussions.

Summary

EDU823: Educational Research Methods intends ekpose you to
research techniques. Upon completing the coumewwil 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 Hypotheses Formulation

UNIT1 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 phenomémam ovilisation

that all of us are impacted by it. Schelaand practitioners of various
academic disciplines and professions engageresearch.  Students do
not progress very far in our formal eduaaticystem without
encountering the necessity to do some type research. Research is
conducted in many settings, laboratories, sctasms, libraries, the city
streets, and foreign cultures, just to mentiorva feA lot of research is

now done by computer.

Graduate students may find it difficult, #tast early in a graduate
programme to identify with research situations tmiey into a process

of conducting research. It may be that the onlyivation for taking a

research methods course and for engaging in résagsdl is that they

are required in the graduate programme. eHigg and experience for
conducting research are limited, so the necessitthfs course.

No course, no matter how well designed dam expected to confer
research competence, nor can any book, preseei@alant information.
Research skills and understanding are achiewaly through 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-wagtitrails, to establish good
research habits and to take you from thagestof selecting a topic

14
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through to the production of a well-plannethethodologically sound
and well-written final report or dissertation. Sihieally, 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 dragpectrum of meaning in
everyday speech; this makes it a confusingrdwfor the students —
especially those who must learn to use therd in its specialised
denotation.

When it comes to matter of research, thwason of the average
consumer — primary or secondary school teaclweunsellor or
administrator is not much different from that oé thraduate student. In

fact, a considerable portion of the graduateident population is often
made up of school personnel pursuing gradudégrees on a part-time
basis. But regardless of degree requiremengsearch is done for the
purpose of explaining and predicting phenomemad in the case of
educational research, those that impact upeaching and learning and
the operation of the schools. There is iaherent assumption that
educational research, by providing a betterdenstanding of the
education process will lead to the improvementdefoational practice.
Decision making in the schools is based on a coatioin of experience,
expert opinion and research results, and the iofieal educator should

be knowledgeable about research methodology anttses

Often the students who spend the whole day inittharly making notes

from textbooks and other publications or tl@e who visits many
websites in the computer or another who masathrough available
sources to retrieve some information all mlaito be doing research.
Research has been defined by many scholsecgence educators and
others. Some of the definitions are stated below:

15
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Leedy (1997) defines research as the systematocess of collecting
and analysing information (data) in order to ineeaur understanding

of the phenomenon with which we are concdrrer interested.  Leedy

goes on to state what research is not. Reseandt sere:

I. information gathering;

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

V. catchword to get information.

SELF-ASSESSMENT EXERCISE 1

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

According to Leedy, research is an activity or gescthrough which we
attempt to systematically and with the supportatbggive an answer to

a question, the resolution of a problem @r greater understanding of a
phenomenon. This process is called research mathgd

According to Leedy, the process has the followiiggnecharacteristics:

() Research originates with a question or problemThe world is
filled with many unanswered questions and unresbpreblems.
Everywhere we turn, there are things that make arsder or ask
questions.  And by asking questions, we kestrithe first spark
igniting a chain reaction that terminates ihe research process.
An inquisitive mind is the beginning of researchle asserts that
the hope of mitigating our ignorance lies the question we ask
and the information we gather in whose «tle meaning we
may find insight.

(i)  Researchers require a clear articulation of agoal: a clear
unambiguous statement of the problem is critic@his statement
means that ambiguity must be avoided in researdigaals must
be stated clearly and precisely.

(i) Research requires a specific plan of proceder Research is
not an excursion into happy expectation of fondping that the
data necessary to solve the problem will iosly turn up.
Rather it requires a carefully planned attagk search and
discovery mission, properly planned in advanceResearchers
plan their overall research design and speciesearch methods
in a purposeful way — i.e. to yield data relevanthieir particular
research problem. The research design amihauds to be used
depend on the specific research question.

16
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(iv) Research wusually divides the principal probles into more
manageable sub-problemsThe whole is composed of some of
its parts. That is, a universal natural lathat is also a good
precept to observe in thinking about one’sngipal goal in
research. Principal problems are broken domoch more
frequently than is realised. Definitely, rmosesearchers do not
take time or the trouble to isolate the lessepbj@ms within the
major problem and consequently their reseaprbjects become
cumbersome and unwieldy.

(V) Researchers are guided by specific researchroplems;
guestion or hypothesis:A hypothesis is a logical supposition, a
reasonable guess, an educated conjecture. may direct your
thinking to the possible source of informatidhat will aid in
resolving the research problem through theolwion of
attendant sub-problems. Hypotheses are aunstacurring
features of everyday life. They present the natwoaking of the
human mind. Each of these hypotheses peeviég direction for
exploration to locate the information that ymaesolve the
problem of malfunction. It is noteworthy ath hypotheses are
never proved; they are either rejected ocepted. After the
hypotheses come data. The data either suppaaildo fsupport
the hypotheses. Many of the greatest discovarissience have
begun as hypotheses.

(vi) Research accepts certain critical assumption:In research,
assumptions are equivalent to axioms in gégmee. self-
evident truths, the sine qua non of researchThe assumptions
must be valid or else the research cannaicegd. For this
reason, careful researchers — certainly in acadera@&arch — set
forth a statement of the assumption as Hezlrock upon which
their study must rest. In your research, theggfibis important
that others know what you assume with respec your study.
Note, that an assumption is a condition that ienafor granted,
without which the result situation would henpossible. For the
beginning researcher, you need to state your aggumpfor it is
better to be over explicit than to take too muahgi@nted.

(vi) Research requires the collection and interpretatiorof data in
attempting to resolve the problem that initiated the research:
Having isolated the problem, divided it intappropriate sub-
problems, posited reasonable questions or thgges and
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 eamterpreted.

Data, events, happenings and observations arewfstves only
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data, events and observations — nothing mor&he significance
of the data depends on the way the humand mnterprets the
information from those data. In researclmprocessed data are
worthless.

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

What however, seems like a neat circle magver be conclusive. In
exploring an area, one comes across additionalgarebthat need to be

resolved. Research begets research. T viesearch this way is to
invest it with a dynamic quality i.e. itsué nature which is different
from the conventional view, which sees researcstatsc, self-contained

and an end in itself. Every researcher nmadly learns that genuine
research creates more problems than it resolv Such is the nature of
the discovery of knowledge. You will note thatthils while, we have

been discussing Leedy's definition of researahd his eight distinct
characteristics of research methodology.

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

Best and Khan (1995) define research as gslstematic and objective
analysis and recording of controlled obseorsti that may lead to the
development of generalisations, principles theories, resulting in
prediction and possibly ultimate control ofreets. Due to the abstract
nature of this definition, they stated a suany of characteristics of
research which according to Best and Kha®9%) may help to clarify

its meaning. The characteristics are summariskbe

Research:

. emphasises the development of generalisatigmsjciples or
theories that will be helpful in predicting futunecurrences;

. is based upon observable experience or empiricdéree;

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

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

. requires expertise;

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

validate the procedures employed, the datdeated and 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 Idhdae a scholarly
imaginative person, with a high integrity, avhis willing to spend long
hours painstakingly seeking truth.  They dotéhat researchers are
human beings, and ideals that have beeredlisaire never completely
realised. Like righteousness, their goals dmive for it are not at all
achieved by every research.

SELF-ASSESSMENT EXERCISE 3

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

3.2 Classification of Educational Research

There are many ways to classify educationeéearch studies, and
authors use classification systems of varyidggrees of complexity.
Essentially, classification systems are valuabli¢oextent that they are

useful for enhancing the effectiveness and effitydny which research

is conducted. Three systems are describetk, hthe first based on the
goal or purpose of the research; second is thetgiina — quantitative
dichotomy that represents two distinct orientatitmphenomenon being
studied. The third system is a classification @fieral methods used in
educational research. All of the three ays will be discussed in
greater details in this course. However lowe are listed the different
types of research based on the three systems siistabove:

I. Basic and applied research;

il. 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 resear
. goals of research; and
. different types of research.

5.0 SUMMARY

You have been introduced into research meathdy discussing its
definitions, characteristics and types. In thetnemt, 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 cliéisations for
educational research?

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

In this unit, we shall discuss how to seklex research topic. In most
cases, you are expected to select your researichippourself, though

occasionally, your supervisor may suggest a tapigéu. Note that the

supervisor can only suggest as the final choicerefsearch topic is that

of the researcher. However, both the suparvand the student must
necessarily agree on the topic to be rebedrcinto. Selection of an
appropriate research topic for investigation the first hurdle to be
crossed by a researcher. In this unit, yeil learn how 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 rolelgctrg 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 procasd it is often the most
difficult especially for beginners. The problem ushbe identified with
adequate specificity. It is at this point in matydies that hypotheses —
tentative “guesses” or conjectures about wimateis being studied are
generated. Variables must be identified and ddfadequately for their

use in the context of the study so that necessatey@hn be identified in
preparation for data collection. This isndoon the basis of existing
knowledge.  The literature is reviewed fanformation related to the
research problem and to the possible methfimts conducting the
research, basically to determine what othéesse done and have
discovered that might be useful.

One fact a beginner should bear in mind, is thegaiech is often tasking,

slow and rarely spectacular. It should benlised that the search for
truth and the solution to important problenske a great deal of time
and energy and intensive application of lagidhinking. 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 dasms, the school or the
community lend themselves to investigationAlso, technological
changes and curricula developments are cdhstairinging forth new
problems and opportunities for research. FExample, the impact of
Universal Basic Education programme (UBE) on shihgs as primary

school enrolment, production and sale of pryn science instructional
materials, the state’s concern for primary sciegice The whole area of
computer education provides avenue for a gowadnber of research
topics through CD-ROM and Websites.  Alsdiyotigh international
abstracts typed for computer process. Ssoteom lectures, class
discussions, seminar reports and out of clagshange of ideas with
fellow students and lecturers could suggesinyn stimulating problems
for solution. Reading assignments, partidylajournals and current
textbooks, research reports, term papers oftenestigglditional areas of

needed research.

The selection of an appropriate problem isnmatter of asking good
guestions — that is, questions that are vagle and important in the
educational context.  There are different svagy which research
problems are selected, not all of them are dukdarnternal motivation

of the researcher, desirable as that may seemdu@te students seeking
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research problems in order to complete the req@nesnfor a graduate
degree typically zero in on a research problemmim ar two ways. They

associate themselves closely with the reseagtforts of one or more
professors serving as their mentors, and tiigera related problem or
one that comprises a subset of that reseaftbrt. The assumption is
that the reason students are studying with spguititessors is because

of mutual interest. The second way is dlgio discussions with other
graduate students, some of whom are farthleng in the graduate
programme and can provide insight into the selaghi@cess.

Although the selection of a research problem mays® be somewhat

of a “broad” process as described aboverethare certain factors that
facilitate the process. The research problem shioglof interest to the
researcher, and to at least some recognseginent of the education
profession. Its place in the context ofuaation should be assured,
especially if the research topic is beingected for a thesis, but a
completely original research idea is rarelt is more likely that the
research will be an extension of some ajreadmpleted project. The
extent of duplication or replication that idesirable in such studies
depends on the specific area and the conditiotiseafesearch.

SELF-ASSESSMENT EXERCISE 1

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

Another factor is the significance of the resegnablem for education

from either a practical or theoretical viewpointrivial problems — for
example the proportions of elementary studewtso wear canvas or
leather shoes and the relationship of thiwice of footwear to
achievement — can be researched procedurally. Mzsgarch problems

can be identified relative to the effects e€hool reform. A research
problem should add to the existing knowledge contribute to the
educational process in a meaningful way.

Also, previous research can lead to new arebe if there is reason to
doubt or question the findings of the orainstudy. If you have a
reason to suspect research findings, then Wawe a ready-made topic
on which to conduct a research yourself.

Evaluation in the form of programme evaluatiand practice
effectiveness evaluation has become an inoggs important activity
in science educators’ agencies or organisatiohat fund science
education programme these days demand thatuation study be
conducted if funding is to be granted orntomed. Such research
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developed for various practical reasons can take/rfams often such
studies are commissioned by the funding agency.

SELF-ASSESSMENT EXERCISE 2
Why do funding agencies demand evaluation of pt8jec
3.3 The Political Context of Problem Selection

The impression one might have from the mpieae discussions is that

the problem selection process is largely a maftpemsonal preferences.

But problem selection, like most other type$§ human activity, cannot
be explained solely in such individual terms.In fact, many students
chose their research topics based on sons®rdtical orientation or
practical interest; some selection were guideg such factors as: my
supervisor had much information on the topic, Bope studying might

help me get a better grade, or | got fomn assistance to work on the
topic, etc.

This means issues in political efficacy can infleeproblem selection.

In the world of professional research, thguasion is like that of the
student. Although the number of problems to bdistlimay be infinite,

the resources society can allocate to them are Retsearch is a major
societal enterprise in  which universities, Jgmvernmental
organisations, private research corporations atepiendent researchers
compete with each other for limited resources. thétsame time, there

are forces working in the society, to make suré tth@ concerns of the

vested interest groups receive attention from éisearch community. If

you select a good topic for your study, youuldattract some external
sponsorship.  The above discussion shows frablem selection 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 asesh topic. A lot of

students waste much time searching for a topicesewen abandon the

course midway because of inability to selext topic acceptable to the
supervisor. It becomes highly frustrating ewh almost all the topics
presented to the supervisor are not feasible. Mewéhe student must

be determined, patient and persistent on his/fecke

However, consultation with your supervisor klpful.  Although, the
student should not expect research problems tedigreed, consultation

with supervisors or departmental lecturers the department is very
desirable. Most students feel insecure as theyoapp the choice of a
research problem. They wonder if the problem te@y have in mind
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is significant enough, feasible and reasonablge of unknown
constraints. To expect a student to arrive astheervisor’s office with

a complete acceptable problem is quite ummtgal One of the most
important functions of the supervisor is twelp student clarify their
thinking, achieve a sense of focus, and ldgvea manageable 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 notareed. @An example is a
guestion such as, “should the history requéet in the senior high
school be one or two courses?” Chances theg if the requirement is
two courses, the students will learn morestdny, but the question
remains whether it is important that they have twarses. Answers to

such questions are mostly based on valuegejuénts. If additional
conditions are not stipulated, the questions ateasearchable. Even if
problems are researchable, doing the research otdyerfeasible. The
necessary data for the study may be excessive pbm#oo difficult to

obtain. Ethical considerations may be arvasion of the individual's
privacy. Necessary resources such as labgrafacilities and funds
may not be available. Many of these kinds conditions can make it
impractical to research a specific problemSometimes, the research
topic is so broad and encompassing that by itsalffers little guidance

in terms of how to proceed. An example f®olicy development in
higher education in Nigeria”. This is a broad toghiat lacks focus. The

next step is the research process whichtraslating a general topical
interest into a precise researchable problem. stbpe of the problem

needs to be narrowed to manageable propertionRefining, narrowing
and focusing a research problem do not occur & botrather from a

continuous process involving a number of pduwres, such as
conceptual development, review of literatunenit of analysis and
reactivity.

3.5.1 Conceptual Development and Literature Review

A key step in refining a research probles donceptual development,
which entails identifying and defining the conceibtat will be the focus

of the study. In exploratory studies of cmurse, we are entering areas
where there is little conceptual development anthgor purpose of the
research itself may be to identify and deficoncepts. In cases where

there is an existing theory and research rédy on however, some
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conceptual development occurs as a part aindlating a research
programme. One important part of the process matcow the focus of

the concept so that it encompasses somethingstfedsible to research

in a single study. For example, study on “polieyelopment in higher
education in Nigeria” could be reduced to GendeBdrence Education

in a specified zone of the state or country. Cheekey concepts have
been clearly defined, the next consideration ig tihheasurability. As a

rule, only concepts that are in some way measurcaiede used in the
research process. Eventually, concepts wwdlve to be measured
(defining how effective are the concepts) so timgt@ncept that is not
readily measurable will be dropped.

With concepts measurable and deemed to be measutiadinext step is

the review of related literatures on the topic. isTik done to familiarize

the researcher with the current state of wkedge in this area and to
learn how others described similar problemslt is unlikely that a
researcher will formulate his/her problem likeny of the previous
researchers, except in a replication study. Thraegiew of literature,

the focus of the research project could be narraweshsure that what

others have done are not unnecessarily duplic The researcher is
also likely to avoid pitfalls by learning from tlegperience of others. It

might be, for example, that one or more cdjge approaches to a topic
have proved unproductive i.e. several studies/e failed to find
significance results or strong relationships. dslthere is good reason

to believe that there were methodological kmesses in these earlier
studies, using the same approach is likely to tax again to failure.
Research is likely to be more productive, iif focuses on studies that
have achieved some positive results.

SELF-ASSESSMENT EXERCISE 4

Discuss the importance of literature review feshaping a research
problem.

3.5.2 Units of Analysis and Reactivity

Units of analysis are the specific objects @ements whose
characteristics are to be described and maua and about which data
will be collected. Although there are mamynits of analysis, five
commonly used in humanities are: individualgroups, organisations,
programmes and artifacts.

Much of survey research focuses on the iddal as the wunit of
analysis.  The typical survey, for examplebtains information from
individuals about their opinions, attitudes dehaviours.  Anytime you
define a population of inquiry with referend® some personal status,
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then you are operating at the individual level mdlgsis. If you identify

your unit of analysis as an individual, i$ important to recognise that
the entire analysis will remain at that levét times, the study may
focus on groups such as teachers as thé afianalysis and data are
collected on group characteristics or behaviou Also, studies in
humanities could deal with organisations suak teachers, schools,
unions, governments, and corporations. Rekean humanities can
focus on programmes as the basic unit of analy3ise programme may

provide services for and it may exist as part obaganisation, but it is

still a separate unit of analysis about which data be collected.

Another unit of analysis is the social atis which are simply any
material products produced by people. Exasphre many, such as
books, magazines, automobiles etc. Cleamhecifying the unit of
analysis in research is very important indeor to avoid an illegitimate
shift in the analysis from one unit to another.f8ig from one level to

another can result in drawing erroneous conclusidnsxample of this

kind of error is called ecological fallacy hiwh is inferring something
about individuals based on data collected uabgroups. A clear
awareness of the unit of analysis which a reseaislgealing 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 thabple can react to being

studied and may behave differently from whémey do not know they
are being studied i.e. the data collected from f[geapo know they are

objects of study might be different from tthaollected from the same
people if they did not know. Therefore, raactive research technique
changes the very thing that is being studied. Sspppou are a teacher,

and a researcher comes to observe the tmwachnd classroom
interaction, definitely the reaction of the teached the pupils would be

such that would provide the best possiblassrioom environment and
interaction.

SELF-ASSESSMENT EXERCISE 5

Summarise the two units of analysis commoniged in humanities
studies.

40 CONCLUSION

In this unit, you have learnt that sevefaktors should be considered
when choosing a research topic. Information suitable topics on
research could be obtained from a variety of saumeuding libraries,

journals, CD-ROM, websites etc. An identifiegeneral research topic
must be narrowed and focused into a precise rds#acproblem. The
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shaping and refining of a research problenvolves: conceptual
development, review of literature, units of anadyand reactivity.

5.0 SUMMARY

You have studied how to select, refine and reslaamsearch problem.

In the next unit, you will learn conceptheories and formation of
hypotheses.

6.0 TUTOR-MARKED ASSIGNMENT

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

Literature review
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1.0 INTRODUCTION

In the last unit, we discovered that a waealiticulated research topic
provides a focus for the entire study. sThinit will explain how to
formulate hypotheses, concepts and theorieschwtare all components

of scientific knowledge. @ A good researchlldies the scientific
approach in its execution. According to likgrer (1973), a scientific
approach is a special organised form of wdflective thinking and
inquiry and he views the formulation of a probldmg — “the scientist

will usually experience an obstacle to undemding a vague unrest
about observed and unobserved phenomena, a cyssio why same

is asitis. His first and most important stepoiget the idea out in the

open, to express the problem in some reddpnananageable form.
Rarely will the problem spring full blown at thikage. The formulation

of a good research problem requires time, reflactiod 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 theorpénformulation
of a research problem
. write statement of the problem for a chosen resetnpic.

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 theo Kerlinger and Lee
(1999) define a theory as “a set of intatexl constructs (concepts),
definitions and propositions that present ystenatic view of
phenomena by specifying relations among variablés the purpose of
explaining and predicting the phenomena” (p. 11).

Brodbeck (1963) includes many of the sameasd in her discussion of
theory, adding that a theory is a set of laws &ad &ll statements in a

theory, both explained and explaining are egaisations. The laws
doing the explaining are the axioms; the egalisations explained are
the theorems. Theories can range from a singiglsigeneralisation to

a complex formulation of laws. She thus summarisat“a theory is a
generalisation or series of generations byiclwhwe attempt to explain
some phenomena in a systematic manner”.

In comprehending theories and the role they ptag,helpful to realise

that “theories are used in our everyday lives,aith they may not be

called theories or people may not be aware of usia. Nonetheless,

our decisions and behaviour are based on our ppstience and what

we have learned from others. From thes@emences, you can
generalise that certain physical, psychologieald social processes are
operative and will continue to be important in thiure with predictable
consequences. This is our “common sense” theaytdiow the world

operates and forms the basis for our decisions.

Unlike common sense theories, theories in resesaiprecise, detailed

and explicit. It is however important to recogniisat a theory is always

tentative in nature. By conducting researdtjentists gather evidence
that either supports or fails to support tlzeoretical explanation or
practice intervention. No theory stands or faltstioe basis of one trial.
Theories are tested over a long period iofiet by many investigations.
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 frameworly Iserving as the point of
departure for the pursuit of a research lprab Theory identifies the
crucial factors. It provides a guide forganising and connecting the
various facets of the research. Howeversidaes providing the
systematic view of the factors under studiie theory may also very
well identify gaps, weak points, and incoteisies that indicate the
need for additional research. Also, the develepm of the theory may

light the way for continued research on the phem@anender study. In
educational research, theory serves as synthggisiction, combining

ideas and individual bits of empirical informatimio a set of constructs

that provides for deeper understanding, bnoadeaning and wider
application. In a sense, a theory attacimesaning to facts and places
them in proper perspective. Through thisocpes, the theory aids in
defining the research problem; that is, klps to identify the proper
guestions to be asked in the context of the spegrbject.

As indicated in Kerlinger and Leeds (1999fimition, a theory also

serves the purposes of explaining and predict It suggests an
explanation of observed phenomena and it edsp predict as yet
unobserved or undiscovered factors by indigatitheir presence.
Operating under the assumption that the themr consistent, the
researcher is then tipped off: in terms what to look for.  Another
function of theory is to provide one or more gehsadions that can be

tested and then used in practical applicationsfartder research. This
development of generalisations is based oae #ssumption that
generalisations do exist in education (or amy area under study) and
that individual observations are special casesich generalisations.

3.2.1 Characteristics of a Good Theory

Conditions under which research is conduceul data are obtained
within and across studies tend to be momduable when incorporated
into a meaningful unit: standing alone, they maymean much. As the

facts of the research study, the data derive sogm€e from the theory

or theories which they fit. Conversely, the thesrbecome acceptable

to the extent that they enhance the meamdfigthe data.  Through this
process, more adequate theories and unolkedrufcts are secured;
theory stimulates research and converselyearel stimulates theory
development and theory testing.

The criterion by which we judge a theory it its truth or falsity, but
rather its usefulness. Theories sometimes dezirassefulness 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 #eegalisations can be
tested. The theory must be compatible witie observations made
relative to it and with already existing kvledge. It must adequately
explain the events or phenomena under studythe greater the
generalisability of the theory the more ubefu will be because of its
wider applicability.

Another characteristic of a good theory isflected in the law of
parsimony, which holds that a theory sholld stated in the simplest
form that adequately explains the phenomena. ddes not mean that

all theories should be simple statementsherat they should be stated
succinctly and precisely, avoiding ambiguities\d unnecessary
complexity. Important factors must not beemdooked, 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. Tla#sanental constructs

or images developed to symbolise ideas, persahings or events.
Concepts are the “elements of theories dssdisearlier, they are the
building blocks that are interrelated in pyspions that form the
explanatory statements of a theory. Scientifoncepts, like worlds in
everyday language, are also symbols that osier to an extremely
broad range or referents. They may refer something concrete like
mass or something highly abstract like cohesionaatitesion.

Monnete et al (1994) state that scientific analysi®lves two types of

definitions of concepts — each functioning at &edént level of analysis

and serving different purposes. At the thBcal or abstract level,
concepts are given nominal definitions, verldfinitions in which
scientists agree that one set of words wymbels will be used to stand
for another set of words or symbols. Nahindefinitions are directly
analogous to the dictionary definitions ofdioary words in which a
phrase is designed to give meaning to the woraocept being defined

(Cohen and Nagel, 1934).

An important step in moving from the abstrdevel of theory to the
concrete level of research is to give cotxepperational definition:
definitions that indicate the precise proceduror operations, to be
followed in measuring a concept. The process ofingpfrom nominal

to operational definitions can be complex duse concepts are more
general than abstract, and controversy oftagises over exactly what
they refer to. So it should be evident that openafising concepts can

be difficult, complex and sometimes, contrev@  The process of
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moving from the nominal to the operational levetadled 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 informati in the statement of the
problem would make the statement cumbersome amanageable, so

hypotheses may be developed to provide more spggiéind direction.

Hypotheses may be derived directly from the statdgrakthe problem.

They may be based on the research literature, sonme cases, they may

be generated from data collection and amalysi A hypothesis is a
conjecture or a guess at the solution toprablem or the status of the
situation. In a general sense, hypothesike ton some of the
characteristics of a theory, which is usualtpnsidered a larger set of
generalisations about a certain phenomenofthus, a theory might
include several hypotheses. Logically, the appraatt proceed so that

a decision can be made about whether or not thethgpes are tenable.

This is called testing the hypothesis; thesutts of such a test either
support or refute the hypothesis.

What are the characteristics of hypothesis?

There should be a definite reason for the hyposheither from a theory

or from some evidence that it is a usefand valuable hypothesis.
Typically, a hypothesis states a relationship teafoetween variables

and this should be done in a straightforward asdramanner. Finally,

a hypothesis should be testable; indeed mothresearch is directed
towards testing hypothesis. A weakness of manyptngses is that they

are too broad to pinpoint the specific peobl under study — as for
example, in the following hypothesis, “Brighdtudents have good
attitudes towards school.”

The term bright, good and attitudes represent tgpésoad, undefined
generalities. Some type of vague relatignstetween brightness and
good attitude is implied, but little direction foesearch is provided. To

convert the statement into an acceptable hypothesisght be changed

to read:

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

test and the (specific) attitude inventory fordgtuts aged nine through
eleven”.
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This new statement of the hypothesis includes drplaelationship and

it is testable. It contains the operatiordgfinitions of the statements
involved: academic aptitude (brightness) anititude towards school.
These variables are defined by scores orspacific test and a specific
inventory.

Developing hypotheses from theories is a creatreegss that depends

in part on the insight of the investigator.Because hypotheses link
theories to particular concrete settings, tresearcher’s insight is often
the trigger to making such connections. oAlgesearches combine two

or more theories to develop hypotheses thaither theory alone is
capable of generating.

3.3.3 The Research Problem

The heart of the research project is theblem. The first important
state in a research is to articulate an accepgabldem. Whatever you

do should have one purpose: to formulateprablem that is carefully
phrased and represents the single goal ef tbsearch efforts. The
selection of an appropriate research problem isigemof asking good

questions .... that is questions that are mapd and relevant in the
educational context. = Successful researchdrsewery step in the
investigation ask themselves; “what am | doinand for what purpose
am | doing it?”

Selection of a research problem does notesszrily mean it is
adequately stated. Usually, a problem requires soowfication to get

it into a suitable form for the study toropeed effectively. A problem
may be stated broadly and then systematicadlgtricted through a
review of the literature in the initial sty of the research effort. It is
better to work in this direction than to begin wélproblem that is too

narrow and then attach pieces to expand it.

Research problems may be stated in a declaratigesariptive manner

or in question form. Many researchers, possibéyrttajority, prefer the

guestion form, but either form is acceptable. dhestion form may aid

in focusing the problem, and it is espegiakffective when sub-
problems, are included within the larger agsk problem. The most
important characteristic of the problem statemermhat it must provide

adequate focus and direction for the research.

At this point, it might be useful to givan example of satisfactory and
unsatisfactory problem statements. A ternthswas “the elementary
school curriculum” is far too broad to serve gw@blem statement: in

fact, it really contains no problem. A istctory statement might be:
“A study of the effects of elementary school curhion practices on the
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reading achievement of primary six pupils bmgos State”. Or in
guestion form, we might have “What are tleéfects of elementary
school curriculum practices on primary six pupid.agos state?”

A good statement of the problem should mplevithe researcher with
direction in pursuing the research. The basicctlire for the statement

of the problem is: Always state the problem in mptete grammatical

sentence in as few words as possible.

A problem could be: “A survey of the levalf understanding of
chemistry textbooks by Nigerian Secondary Schaalests”.

This is a problem. The next stage will be state the 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 betwstidents in
public schools with those in private schools; and

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

Having stated the purpose, the next will be theassh questions. Once
the research objectives are stated, both rsearch questions and
hypotheses will be easier to state. Researchiqnediased on the topic
could be:

I. Do Nigerian students understand the chemigdeytbooks
available in the country?

ii. Do all the chemistry books treat all thepits in the syllabus
sequentially?

lil. Do urban students understand the chemistry textbeker than
the rural students?

V. Do public schools students understand themddigy text books
better than private school students?

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

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

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

I. Urban students understand the chemistry tekdbobetter than
rural  students.

il. Public school students do not understand the chigntéxtbooks
better than the private school students.

Null Form:

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

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

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

“There is no relationship between the un@eding of the physics
textbooks by urban and rural students”

The concise title of the problem, the reskarobjectives, the research
guestions and the hypotheses constitute they \important part of the
research known as the research problem. th#ére is no problem, there
will be no research because research is ahlbut solving the identified
problem.

Stating the Hypotheses and/or Research Questions

Hypotheses as discussed earlier in this & tentative, intelligent
guesses posited to direct one’s thinking towahe solution of the
problem. Research questions provide anotheans for guiding and
directing researchers thinking and are more comimaon-quantitative

studies. Hypotheses and questions are Help&cause the researchers
need some points around which to orient tesearch in searching for
relevant data and in establishing a tentative ggalnst which to project

the data.

You should note that hypotheses are neither praeedlisproved. They

are tentative propositions set forth as pmssiexplanations for an
occurrence or a provisional conjecture toisassn guiding the
investigation of a problem.
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The Null Hypothesis (H)

The null hypothesis relates to a statisticabthod of interpreting
conclusions about population’s characteristics #énatinferred from the

variable relationships observed in samplesThe null hypotheses assert
that observed differences or relationships etyerresults from chance
errors inherent in the sampling process. Thisbéldiscussed further in

this course.

SELF-ASSESSMENT EXERCISE 4
Name the various ways by which hypotheses candbedst
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 eobagons;

. concepts are building blocks and operatiomajis concepts are
difficult;

. hypotheses link theories to particular concretersss;

. the heart of the research project is the problem;

. hypotheses can be stated in the directional ardoruts;

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

. null hypothesis asserts that observed diffeeen or relationships
merely result from chance errors inherent the sampling
process.

5.0 SUMMARY

In this unit, the role of theory and concem the formulation of
hypotheses were discussed. Also, how tde sthe statement of the
problem involving the topic, objectives, questiamsl hypotheses were

also discussed. In the next unit, componentspbhlem 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 hypetse
3. Write one each of research questions, obstiand hypotheses

on the topic: “The effect of Remedial Mattsios on students’
performance in chemistry”.
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1.0 INTRODUCTION

In unit three, you learnt about the majoomponents of the research
problem — objectives, research questions and hggeth The statement

of the problem establishes the main objestivef the research project.
The sub-problem provides ways of managing #tedy for focus and
scope. Other components of the researchh Wil be discussed in this
unit are delimiting the research, stating thssumption, discussing the
significance and definition of terms. By ethtime you have selected,
shaped and refined a research problem, the discussf the feasibility

of the study becomes important. Often, practicalsamerations of what

can be reasonably accomplished given the timeesalrces available

can force the researchers sometimes painfatly reduce the scale of a
project. A careful and honest appraisal of theetamd money required

to accomplish a project will be useful iretermining the feasibility of
the project as planned and show if a modiion is necessary. Time

39



EDU823 EDUCATIONAL RESEARCH MED8D

and money are two Iimportant issues when iderieg a research,
particularly those for fulfilling a requirementrfthe award of a degree

like you are doing now. This unit will address ttenponents 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 meaningstody
. carry out a feasibility on the researchability cftady.

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 iefin the problem and
provide a focus and manageable scope for iThey also help the
researcher to quicken the pace of the stadyl the reader in
understanding it. Each component is discussedibelo

3.1.1 Delimitation

These are the boundaries of the study. Egample, a study on
“Attitude of students towards integrated scienceyrbe concerned with

Junior Secondary School (JSS) Il students withfimel location such

as state, local government or a school or schaadscommunity. Often,
conclusions are not to be extended beyond wopulation sampled
unless the researcher can justify beyond oredse doubt that the
additional groups have the same characteristicko, Ahis aspect of the

study should provide full information of whahe researcher intends to
do and not to do. For example, in chapsithe subjects for the study,
the researcher may decide not to include sildents who transferred
from other schools and those who attend scienssetairregularly.

The problem of delimitation often arises becausklufe area that might

be covered by the statement of the problem. Famgke, the researcher

might discover that students from upper orddie class have all the
recommended textbooks and other instructionaterials. She may
decide later to classify the students into high lamdincome groups in

order to find out the attitude of groupswands science. This raises a
problem to the researcher thus: Should tlew nissue be included into
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the problem? Is there any issue that could bdetel® make room for

the new one? Does the inclusion still leave thdystuith a critical mass

of the problem? All these are questions tlae associated with the
delimitation of the problem.

The discussion shows that only a researcher whéghdarefully about

the problem will distinguish between what relevant and what is not
relevant to the problem. All variables anssues considered irrelevant
by the researcher must be firmly ruled daot the statement of
delimitation. For a beginner, this is one of theas where consultation

with the supervisor or advisor is necessaryMost beginners tend to
write statement of the problem that they could lyantanage. Best and

Khan (1995) provided some distinction betwekmitations and
delimitations. Limitations are those conditionydned the control of a
researcher that may place restrictions on tomclusions of the study
and their applications to other situations, suchdiinistrative policies

that do not allow the use of more than odass in an experiment, an
instrument that has not been validated or duentes@asons, inability

to randomly select and assign subjects t@emmental and control
groups.

Delimitations on the other hand are the boundarig¢be study.

SELF-ASSESSMENT EXERCISE 1
Explain the terms “limitations” and “delimitations”

3.1.2 Assumptions

Assumptions are statements of what the rekear believes to be facts
but cannot verify. A basic assumption itudges that involve the
completion of questionnaires is that the oesients will complete the
guestionnaires providing to the best of their &b#i, honest and reliable
information without any biases. Suppose tiesearcher wants to
determine by means of experimental method I§® discussed later)
whether the treatment produced the resultothgsised, the researcher
must assume that the test is valid, and if therreat is a class test or
examination, that it is within the capability oktlexaminees.

Assumptions are what the researcher takes di@nted. If the
assumptions of a researcher are known, that mu&asier to evaluate

the conclusions of that result from such assumptioiYou should note

that in research, you do not leave anythitog chance; therefore, all
assumptions that have bearing on a problemst mbe clearly and
unreservedly spelt out. According to Leed¥997), to discover
assumptions, you have to ask yourself “wlanh | taking for granted

41



EDU823 EDUCATIONAL RESEARCH MED8D

with respect to the problem?” The answer this question will bring
your assumptions into view.

SELF-ASSESSMENT EXERCISE 2

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

3.1.3 Significance

Part of setting the problem is for the eesher to state clearly the
reasons for undertaking the study. To aKir¢his aspect of the study,
you must ask yourself such questions as, of wratauthe study? For
educational studies, the beneficiaries of tledings are mostly the
pupils/students, teachers, educators, minisify education and its
various organs, parents, the public, exanonatbodies etc. It is
therefore necessary to state how the study willdegul to some, if not

all the groups. For example, a study on “causgmof performance of

pupils in secondary school physics examinationdl’tva useful to:

I. teachers to assist them perhaps in theirroagpes to physics
teaching;

i, examination bodies — to improve their teches of setting
questions and ascertain the pupils’ views as tdliffieulty level
of the questions and such other related essas the time
allocated to the questions;

ii. parents, in terms of the type of supporeythshould provide for
their  children/wards to ensure better performaanue

\2 curriculum developers, to assist in curriculuraview of
programme  etc.

In writing the significance of the problemattention should be
concentrated on each of the hypothesis/researdtigns.

SELF-ASSESSMENT EXERCISE 3

In not more than five sentences, write the sigariie of the topic: “The
effects of teacher competence on studentsfopeance in integrated
science”.

3.1.4 Definition of Terms

It is important to define all unusual terntkat could be misinterpreted.
This definition helps to establish the frame otrehce with which the

researcher approaches the problem. The blasiato be defined as
mentioned earlier in unit three of this ®rshould be defined in
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operational terms. Such expressions/terms eademic performance,
difficulty, level, ‘understanding’ when used in s contexts within a

study, must be operationally defined. Acaidengrades assigned by
teachers or scores on standardised achievemard operational
definitions.

You should know that without knowing expligit what a term means,
you cannot evaluate the research or determidether the researcher
has carried out what, in the problem, wantwned as the major
objectives of the study. The definitions stuinterpret the term as it is
employed in relation to the study, e.g. wdg on students’
understanding of “matter” — the terms “undemging” and “matter”
must be operationally defined. You should beanind that in defining

a term in your study, you determine whatever yostvthe term to mean

within the context of the problem or its sub-prabte

SELF-ASSESSMENT EXERCISE 4

In the study ‘“effects of teachers’ competenice a chemistry course”,
define the term competence operationally.

3.2 Feasibility of a Research Problem

By the time researchers have selected, shagad refined a research
problem, the problem should be sufficiently cldwatta consideration of

practical issues involving its feasibility i; order. Practical
considerations of what can reasonably be raptished given the time
and resources available can force researclsersetimes painfully to
reduce the scale of a project. A careful and hiomggraisal of the time

and money required to accomplish a study will befulsn determining

the feasibility and reveal if a change in aims ahpkctives is necessary.

The appraisal aspects of a project’'s feasibicentre primarily on two
related issues — time and money. Also,emthssues of importance
include special aptitude of the researcher to thelpm, availability of

data and special equipment, etc. A checklistelprovided as part of

this discussion.

3.2.1 Time Constraints

In determining a research, one of the magansiderations is whether
there will be sufficient time to complete egdately what you hope to
do. Thisis very important particularly when yare working within a

specified time such as completing a study dissertation for a degree.

Some of the major factors related to time in a\stae:
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Population: If the population has characteristics thate fairly
widespread, then a sufficient number of peoplill be readily
available from which to collect data. If howevestady focuses

on people with special characteristics (efgst class degree
holders in physics and mathematics) that are soraexahe, then

data collection might be problematic and time conisig.

Proper Development of Measuring Instrument:All techniques

for gathering data should be tested befone tctual study is
conducted. This surely is time consuming. Ifudgtinvolves a

host of pre-tests, then it means that a lot of tviEbe consumed

in modification and administration of the test adlvas analysis

of data collected.

Time Required for Data Collection: The time required may
range from a short period of less than dmeur to years
depending on the type of study. Due to the vditgtnf the time
required for data collection, time should be erbplooked 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 coresu Just 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 stadyother constraint
on feasibility. The major areas that involve finarare:

I. Production of questionnaire;

il. Allowance(s) to research Assistant(s);
iii. Transportation cost;

\2 Cost of Analysis of Data

V. Office supplies and equipment.

Vi. Use of computer.

In recent times, respondents to questionnaires Kéa@ame repository.

Some costs are at times difficult to quantihence you put all together
under “miscellaneous”. Most funding bodies demammoposed budget

for a study. In that case, all possibleurses of expenditure must be
clearly spelt out. It is also advisable to estenadw much your thesis

would cost you. This will help you scout for themey 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 coasitions arise virtually in
all research studies, but their impact on the autcof the research can

be minimised if they can be anticipated as mugbogsible, especially

during the planning stage, when the detalfs the study are easier to
change. A knowledgeable researcher may bk a@o identify trouble
spots in his/her proposal and suggest modificatiora/oid them. Itis

also necessary to obtain whatever permissionsconsents that may be

needed early in the planning stage of the study.

Also, it is necessary to conduct a pilot study,ckhs a preliminary run-
through of all the procedures that surfaceringg the main study. Any
problems that surface during the pilot studgn then be dealt with
before the main study. If inadequate time money is the problem,
perhaps the project can be scaled down. isltpossible to reduce the
sample size, or the number of hypotheses, mailtiguesires instead of

personal distribution of questionnaires. It isiadile not to abandon a

project until all efforts to make it feasible haween investigated.

SELF-ASSESSMENT EXERCISE 5

Elaborate on two major constraints to addregsen considering the
feasibility of a study.

4.0 CONCLUSION

This unit discussed that in setting up @aeagch, the following terms
need to be addressed: limitation, delimitatiamd significance of the
study. Also, assumptions and operational defingiof some terms and
expressions need attention. Time and molaey also two major
constraints to a study. How to conduct feasibility study was also
discussed.  This unit ends with identificatioof problems and how to
remediate them.

5.0 SUMMARY

In this unit, you have studied the importaaspects of setting up a
problem. You found that time and money are twoamepnstraints in a

study. You also discovered that identifioati of possible problems
helps to strengthen the study by reviewing it. mhgt unit will discuss

how to read, study and understand literature revaeva given problem.
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6.0 TUTOR-MARKED ASSIGNMENT

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

One of the early activities in the researplocess is the review of the
research literature — the body of researttformation will be needed
about the problem; so, it can be put ire throper context and the
research can proceed effectively. Most researgiretsably begin their

literature search on the internet. This che a frustrating and
overwhelming experience because of the shedume of information.
A search using Yahoo, Google or another ckeaengine will produce
more sources than can be used in a lifetime.

With the amount of information available from aresy of sources, the

review of the literature is by no means a trivésdk. It is a systematic
process that requires careful and perceptigading and attention to
detail. In the review of literature, resgeer attempts to gather
information relevant to the research probleah hand. The process
centres on three questions:

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

The first question deals with the specifiourges, both electronic and
hard copy. For most students, these sources ctoubd in or obtained

through the library and the internet. Figdi the information often
involves using reference works such as indexegobgical, literature.

Computer searches of databases are very helpfotising the search

and speeding up the process of sorting tirouhe literature and
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identifying the potentially most useful sowce The sheer volume of
available information on most topics makesarseing through a
computer almost imperative for any extensive review

The second question deals with how infornmatis assembled and
summarised. Assuming the content of a reportiévaat to the research
problem under study, the information must betained in a useable
manner.

Answering the third question requires a caiti analysis of the reports
reviewed about analytical and theoretical famorks, purpose of
reviews, how to search for related literasyredefining 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 litergtur
. discover how to organise the related literature; an
. write analytical and theoretical frameworks.

3.0 MAIN CONTENT

3.1 Purpose of Literature Review

According to Leedy (1997), review of litersgu has several purposes.
Primarily, it is to assist you in confrorginyour research problem.
In

any study, your own problem is central. Everythypog embark upon is

because it helps you to resolve your owroblegm or answer your
research questions. When you know what others tane, you will be

in a position to investigate your chosen problerthwlieeper insight and

complete knowledge. Other benefits of literata@ew are:

I. Informing the researcher of what has alreddyen done in the
area.

. More specifically, limiting and identifying ¢h research problem
and possible hypotheses.

iii. Providing possible research design and metbgadal
procedures that may be used in the research study.

\2 Providing suggestions for possible modificasionn the research
to avoid unanticipated difficulties.

V. Identifying possible gaps in the research.
Vi. Providing a backdrop for interpreting the ules of the 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 Literatte

As indicated in figure 1 below, the existing bodyknowledge relative

to the research problem provides informatitor identifying the

problem. As shown below, the general ac#sitiof conducting a

research study were ordered in their most liketyus@ce of occurrence.

The review of the literature itself consistd several specific activities
that, to a large extent, also take place ansequence. These activities
shown in the flowchart in Figure 1 are iateéd after the research
problem has been identified, at least tentativeRhe 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

il

Locate copies of reports t

D
be reviewed \
Delete non-

relevant reports

Separate the reports in

order or into categories o _
relevance or importance Prepare abstracts or summaries
for the reports containing

reIevantAnformation

/ Prepare a complete
bibliography

Write the review of the
literature
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Like most activities or steps in a procesbere are efficient and
inefficient ways to review the literature. Rathigsin going to the library

or the internet and haphazardly beginning taike notes, the researcher
should follow a systematic process, as remiesl by the activities in
the flowchart.  Although even this processayminvolve some
inefficiency in locating sources and reports, éincy will be enhanced

by following the process. Another importaptocedural point in
conducting activities is, for each activity, to @® complete and accurate

an initial job as possible. For example, whenlevant report is located

and an abstract is prepared, a complete bibliogragtiry for the report

should be included and page numbers of potentmtiagions should be

noted. If a report is relevant enough to includéhie review, sufficient

information should be obtained from it so that éhisrno confusion later

about what was done (conditions, procedures, iddals involved etc.)

or about the results. Doing the review littrature in this suggested
manner, will not only reduces frustration but adswes time.

3.1.2 Sources of Information

There is no scarcity of reports of researstudies related to education.
Studies are published in books, periodicals, texdimeports, conference
proceedings and academic theses. Most ef tbcent reports are
available in electronic form and can be ased at your institution’s
library.

The Library

Over the years, the library has had some basiditurscas a repository

of writings, books and manuscripts; a kind Iderary museum where
manuscripts and books are kept and addedthas slow advance in
knowledge become available.

In the 20th Century and especially in the lattdf bbthe century — the

role of the library changed. An explosiaf information, and
knowledge occurred. Research altered old ideabmost every domain

of human interest. = The availability of neknowledge caught many
libraries unprepared. @ Most are struggling mtevamp their original
purpose of providing a repository of writtethought and factual
information. Libraries have come to grip with timoportant facts.

First, they can no longer hold all the mfation written within their
walls.  With the vast amount of information togiproduced daily, itis
unfeasible to hold a majority of it in any one |boa. The space cannot

be afforded, nor can the ever increasing purchasisgy
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Secondly, and perhaps more importantly, Iyorgvatrons are becoming
more sophisticated in their wants and desires. e Bad speed of access

are two important priorities. New ways atoring vast amount of
information (e.g. CD-ROM) are replacing and augrmgnthe shelves of

books and periodicals that line up the walls oflimary. Surely, in the

future, the library must continue to evolve. With advances in
telecommunications, libraries may exist literallighout limits. Now if

you want to browse the shelves for related works, gan, if you want

to access quickly a specific bit of informationuyoan search the entire

collection in a matter of seconds. All gbe capabilities are currently
available. As a powerful tool for the researcliee, library continues to

evolve.

In well organised libraries, in place of card catglyou have computer

terminals and keyboards. These are standagdipment for most
college libraries.  With this, the researchean access vast amount of
information, search countless online databases manipulate factual
information with a facility that saves timeancrease accuracy and
boggles the mind at its efficiency (this is morehe developed world).

Research has become less disciplinary and moralgloboth problems

and it's methodology. This change has edademands that libraries
had never faced before. In recent timesstmcollege libraries have
replaced the card-catalog with an electronic datalsantaining the total

resources in the library. Now, you can sit befoieyboard and type in

the area of knowledge or the title of the book. thA flick of a finger,

the information about the book will be instantarsdgulisplayed on the

monitor screen.  There is no more need paw through long trays of
individual cards in a catalogue file and no morarsleing through heavy

index volumes for a periodical article that mayntout to be irrelevant

to your needs. These days, the principabliphers of indexes are
encoding their information electronically. €lhuse of the computer
facilities for information gathering is jusat its gestation stage in most
libraries in Nigeria. It is hoped that kit the next few years, the
situation will improve.

SELF-ASSESSMENT EXERCISE 2

State two modifications that have taken place értie 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 foe researcher. In most

cases, the CD-ROM searches are carried oqutth® end-user and they
pertain to one specific database. Just like CD-Rfakhbase searches,

online searches involve a computer looking fa specific keyword by
reading the text of a journal article titlgbstract, as well as all other
words in the record.

“Reviewing all the abstracts over many yeawsuld be utterly
impossible for a human being but it is easy foomputer” (Krathwol,

1993). A major difference between the two typesezfrches relates to

the scale of the search. Whereas the CIMREearch usually focuses
on a single database, the online search can haessato approximately

4,000 databases. The database provides sacesliterally billions of
records.

Advantages of online computer search are:

. access to large number of record of the ldi®r published
literature;

. reduced time required in comparison with a maneatch;

. frequent update that narrows the gap betweaiblication of
documents and user access.

. search requests tailored to use needs immdnmsadth of search
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 documentgnse charges for
access to various databases; and
. No guarantee that human input of indexed emsls and

keywords will provide complete retrieval relevaetords;

- Databases documentation that varies in quality andoverage;

- Some training required by user.

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

As mentioned earlier, most libraries in Nigerare yet to embark on
computerised service to the public. The writesifpisensitise you on
what to expect in the near future particularlylaesFederal Ministry of
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Education through the National Universities n@aission is to hasten
the use of CD-ROM, ON-LINE service, etc. soonesgdly, 1997).

SELF-ASSESSMENT EXERCISE 3

State two advantages and two disadvantagesthef online search for
literature.

3.3 Analytical and Theoretical Frameworks

Reading as much as time permits about ytmpic may give you ideas
about approach and methods which had noturmedt to you, and may
also give you ideas about how you might classify present your own

data. It may help you to devise a thecakt framework as a basis for
the analysis and interpretation of data. It ist emmugh to collect facts

and to describe what it is. All researchers colfacts but must organise

and classify them into a coherent patternVerma and Beard (1998)
suggest that researchers need to:

Identify and explain relevant relationship Wween the facts. In other
words, the researcher must produce a concept build a theoretical
structure that can explain facts and the relatidretween them...... The
importance of theory is to help the invesity summarise previous
information and guide his  future course of i@ect Sometime the
formulation of theory may indicate missing ideadiiks and the kind of
additional data required. Thus, a theory is aneggml tool of research

in stimulatingthe advancement of knowledge still further.

As you read previous studies, get into thabit of examining how
authors classify their findings, how they lexp relationship between
facts and how facts and relationship are laaned. Methods used by
others may be unsuitable for your purposes, byt i@y give you ideas

about how you might categorise your own data, aagsvin which you

may be able to draw on the work of othesearchers to support or
refute your own argument and conclusions. You keitlall that the role

of theories in research work particularly ihe formulation of
hypotheses had been discussed earlier in Unit 8u nvay like to review

that section of the unit to enable you understargigection properly.

SELF-ASSESSMENT EXERCISE 4

Discuss two issues you should take speciale nof while reading
previous studies.
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3.4 How to Write on the Related Literature

As you begin to collect information, articles, eabout your study, you
will need some type of structure to organise yatwrimation. Nothing

is more aggravating than returning to the libraryocate an article you

know you already possess but currently canfiod. One easy way to
organise is to set up a database that includesd®ob each article and

book you possess. These records can include fielasining the title,

author, date, journal reference, special kaytho an identification
number, as well as notes you have taken while stigdje item. These

items can be filled or neatly packed togethe When any 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 yowtadas much as
possible. You can always work out the format @gentation e.g
in an alphabetical order.

. Be systematic and thorough: In research, you should “make
haste slowly” be careful not to make careless, ¢@atfiplete notes
that, when consulted later — are either entireipteHigible or so
lacking in essential information that theye apractically useless.
The original time spent seeking out the itecan be wasted, it
would be much better to take care and do the gt in the first
place. Little is gained by rushing so that youli taiget adequate
or correct information the first time arounand cannot read it
when referring to it later. After you have amasaadmpressive
literature, you will need to arrange yourformation in some

order.

. Get the proper psychological orientation: Be clear in your
mind what you are trying to do. The rewvieof literature is
a

discussion of previous publications that bear diyean the topic

you are investigating. Consider the review of eaditerature to

be a review with someone about what othbeve written in
relation to what you plan to do. Viewing the laare section in

this way, will help you develop the propg@sychological
perspectives and will help you see your own éfforelation to

other researchers.

Have a Plan: Writing a review of literature takes plangi and
organisation. This effort requires structure, yiaihd coherence;

perhaps a careful consideration of the prblshould suggest

relevant areas for discussion and indicate ftfirection that the
discussion of the related literature should take.
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. Emphasis relatedness: Keep your reader constantly aware of
how the literature you are discussing is relategouar problems.
Point out precisely what that relationship is. Rember that you
are writing a review of the related liter@&u Literature review
should not create a chain of pointless, isolatednsaries of the
writing of others. Jegede says .......... Okebukola says.....
Oloyede says .......... Olarinoye says ........ sThs not a
discussion of related literature as no atten made to
demonstrate the relatedness of the literattoe the present
problem.  Whenever you cite a study, accofmt it in terms of
the problem you are investigating. Specificallplain precisely
what the relationship is. Unless you castaldish such a
relationship, you may consider whether thase need to include
the study at all.

. Review the literature, do not reproduce it:A sound discussion
shows the relationship of the problem to theoad environment
of similar studies done by others. This is thegnirpose of the
literature discussion. To show the connectibetween the
discussion of the literatures that others ehaproduced and the
investigation you are carrying out, Leedy Q1P has made the
following recommendations:

a. Write out your problems at the top of the page wheru cannot
lose sight of it. By this, it will contie to remind you of the
central axis on which the entire study revolves.

b. Divide the problem by numbering its various parts.

C. Cite each specific study separately.

d. Gather together all citations that refer to a paféir subdivision
of the problem and the rationale for inatusiin the review of
literature.

e. Gather together all the citations that refer a particular

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

f. Study these groups in relation to each other.

g. Write the review, label each section with heeading whose
wording contains the identical words found the statement of
the problem.

h. Summarise what you have said. A summary necessary, in

which you gather up all that has been samd set forth in
importance in terms of the research probleBummary should
epitomise the discussion and show its direelationship to the
problem under study.
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SELF-ASSESSMENT EXERCISE 5

Explain the purpose of literature review in a reskavork.

4.0 CONCLUSION

In this unit, the meaning of literature ®wi and its purpose, such as
relation of source of extra data, how togibea search 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, haween established. The
systematic procedure for writing the review ofritiire vis: getting the

proper psychological orientation, have a plaamphasise relatedness,

review do not reproduce and summarise, were dieduss

5.0 SUMMARY

In this unit, you have studied how the ritere could be gathered,
organised and reported. It has also been emphakigethe success of

the literature review is the ability to show théatedness of the various

aspects of quested prior studies to the presemthel next unit, you are

going to study the two major types of reskaapproaches in the
longitudinal researches.

6.0 TUTOR-MARKED ASSIGNMENT

1. Choose any topic of interest to you and write te-®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 foateibnd state them.

You also learnt about theories and conceptsYou were taught that
theories serve to guide and direct researclAlso, theories serve to
integrate and explain the many observations madeverse settings by
researchers, while concepts are seen as impodandftheories.

Concepts were defined ideas, persons, things,events. Concepts are
often given both nominal definitions which péin their meaning and
operational definitions that indicate how they mreasured. Constructs

and variables are to be discussed in this unit.

The behavioural sciences have been limited aylack of adequate
definition.  Accurate operational definitionare essential to the
development of a sophisticated science.  Sudits as intelligence,
anxiety or motivation are not directly obsdile and are generally
referred to as constructs; implying that theye mere constructions of
the scientist imagination. Constructs cannot lemskeard or felt. They

can only be inferred by phenomena such est tscores or by observed
hostile or aggressive acts, rules, rates or persistat a task. Scientific

methods must be applied with great vigourd amnagination to the
behaviour aspects of our culture. The dgweent of the behavioural
science and their application to educationd asther human affairs
present some of our greatest challenges.

On the other hand, variables are conditiams characteristics that the
researcher manipulates, controls or observeS&cientist, somewhat
loosely call the constructs they study “vales”.  Examples of some
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important variables in sociology, psychologyda education are sex,
income, education, social class, organisationaproductivity,
occupational mobility, verbal aptitude, anxjetgtrength, intelligence,
achievement and authoritarianism to mentiort lau few. It can be said

that a variable is a property which takes different values or as
Kerlinger (1977) puts it, a variable is somethihgttvaries. In this unit,

you are going to read about constructs aadiables and 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 neseaork
. give example of construct

. define variables

. state the different types of variables

explain the different types of variables and hoeythare used in
research work.

3.0 MAIN CONTENT
3.1 Constructs

As mentioned in the introduction, construct cari®seen, heard or felt.

They can only be inferred by phenomena sush test scores or by
observed hostile or aggressive acts, skinporeses, pulse rates, or
persistence at a task. A construct is ancept. But it has the added
meaning of having been deliberately and donsty invented or
adopted for a specific purpose. For example, lligence” is a concept,

an abstraction from the observation of presblgn intelligent and
unintelligent behaviours. But as a scieatifconstruct, intelligence
means both more or less than it may mean as a gbncEhis means that
scientists use it in different ways i.e. @ah achievement is in part a
function of intelligence and motivation. Also,afitgence is so defined

that it can be observed and measured. The irealtig 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 constructsroperties they study

variables. Kerlinger (1977) defines a variableaymbol to which we
assign numerical values. For example, if a re$earns interested in the
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effects of two teaching methods on the scienceeaelment of JSS three
students. After the different teaching methodsehasen implemented,

the JSS three students involved would be sored with a science
achievement test. It is very unlikely thatl of the JSS three students
would receive the same score on this test, the score on the science
achievement test becomes a variable, becaliferent individuals will

have different scores. Therefore, the score the science achievement
test is a variable.

There is another variable in the example vabe- the teaching

method.

In contrast to the science achievement tesbre, which undoubtedly
would be a scale with many possible valuésaching method is a
categorical variable consisting of only two categ®rthe two methods.

So we have different kinds of variables addferent names or
classifications for them. There are many classiion systems given in

the literature; so many that there is a saerable overlap and
opportunity for confusion. The names we use aserjgaive, they play

a role in research study. The variablescdeed below 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 independemt dependent variables.

This categorisation is very important in @sh. An independent
variable is the presumed cause of the depe#ndariable i.e. the
presumed effect. According to Kerlinger (IR7 the independent
variable is the antecedent and the dependentthe consequent. The
independent variable is the variable manigdatby the research. If a
researcher decides to study the effects of teachethods on students’
performance in chemistry, you will then maingie the method, the
independent variable, by using different methods.

The dependent variables (Y) are the presunmefféct which varies
concomitantly with changes or variations ihe tindependent variable
(X). Itis the variable that is not manipulated.atker, it is observed for
variation as a presumed result of variation the independent variable.
You could notice from the discussion thateréh are two types of
independent variables, viz: Treatment and @isgaic or Attribute
variables.

Treatment variables are those factors that theareser manipulates and
to which he or she assigns subjects. [Attd variables are those
characteristics that cannot be altered by tlesearcher. Examples are:
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sex, age, race or tribe and already deteuninntelligence level.
However, the researcher can decide to inclute remove them as
variables to be studied.

SELF-ASSESSMENT EXERCISE 2
1. Underline the dependent variables in these twa$opi

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

b. The study of the relationship between sexd aattitude towards
science.

2. Give three examples of attribute variables.

3.2.2 Discrete and Continuous Variables

Discrete variables are variables with a dé&nihumber of distinct and
separate values e.g. sex, race, family size, nuoflaays present. All

these are discrete variables because they lmanmeasured only in a
discrete set of units such as 2, 3, etdNo meaningful measurement
values lies between these distinct and separatesal

Continuous variables are those that at ledmsoretically can take an

infinite array of values. Age is normallpneasured in years, but it can

also be measured in months, days, hours, minuttseaonds. There is

no theoretical limit to how precise the meament of age might be.
For most educated research purposes, the unegasnt of age in terms

of years is quite satisfactory, but age renetheless a continuous
variable.

Nominal variables are by definition, discrete that they consist of
mutually exclusive or discrete categories. rdial variables are also
discrete. The mutually exclusive categoriesarobrdinal variable may

be ranked from low to high, but there canrme a partial rank. For
example, in a study of the military, rank mightdydered 1 = private, 2

= corporal, etc, but you cannot talk of 1.5 or &td.

Family size, number of counts, etc. can orlg whole numbers or
discrete intervals. A continuous variablen céake an ordered set of
values within a certain range. It is importantéoognise that a variable

is continuous or discrete by its very natuaed the researcher cannot
change that. It is however possible to measu@aruious variable by

specifying a number of discreet categories iaswas explained for age,

but this does not change the nature of the varisd®é.
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You should note that the nature of variablfiscrete or continuous,
determines how it is used in data analysis (toibeudsed in details later

in this course). Sometimes discrete data #eated as continuous in
order to use statistical models, but care musakentto assure that the

results will be meaningful (Hanushek and Jackséii/)

SELF-ASSESSMENT EXERCISE 3

Give three examples each of discrete and continuarables.

3.2.3 Constructs, Observables and Intervening Vaables

The explanations provided earlier in this unit shdlat there is a clear

difference between constructs and observable wasgabConstructs are
non-observable and variables, when operatipnaléfined are

observable. This is important because if you ateaware of the level

of discussion you are when talking aboutialde, you can hardly be
clear about what you are doing.

Constructs are called intervening variablesintervening variable is a
term invented to account for internal andeclly unobservable
psychological processes that in turn account foab®ur. Intervening

variable is an “in the head” variable. It cannetdeen, heard or felt. It

is inferred from behaviour e.g. learning isferred from among other
things — improved performance. Anxiety isfeired from test scores,
skin responses and from heartbeat, etc.

The researcher using such terms should be awarkdla she is using

invented ‘constructs’ the reality of which shabeen inferred from
behaviour. For example, motivation can ore judged by observing
behaviour. But it cannot be measured directly bseat is on “in-the-

head” variable, an intervening variable, anohservable entity. This
means that, to judge ‘motivation’, you hawe measure the presumed
indicants of motivation and not motivationself. You must in other
words always measure some kind of behavidug, it marks on paper,
spoken words etc. and then make inferencksuta presumed
characteristics.

This explains why it is always important teave operational definition
of these constructs to be sure that theestigation you are embarking
upon is quite clear to you and the consumers wilable to follow and

understand your report.
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SELF-ASSESSMENT EXERCISE 4

Provide operational definitions for any thremnstructs you have
identified.

4.0 CONCLUSION

In this unit, we discussed the definition cbnstruct, as a concept
adopted for a specific purpose. A variable ismlsyl to which we can

assign numerical values. Independent varabdge variables the
researcher could manipulate and dependent varighfgsconcomitantly

with changes in the independent variable. ci2i® variables are
variables that can take finite numbers whdentinuous variables can
take an infinite number of values. Whilbet knowledge of data is
important for meaningful analysis and interpretatd data, constructs,
observable and intervening variables are itambr in that they explain
why you should define your terms clearly awgerationally for
meaningful evaluation and understanding of youeaesh.

5.0 SUMMARY

So far, you have been studying some of basic tools for research.
From the next unit, you are going to stde study of types and
approaches to research methods. You wibkloat quantitative and
qualitative studies as well as longitudinaludges.  This unit has given
you an overview of the different types oésearch, while subsequent
units will take on specific research approaches.

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

I. Constructs

il. Variables

iii. Dependent and Independent variables
V. Discrete and Continuous variables
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1.0 INTRODUCTION

The terms qualitative and quantitative are oftezdus identify different
approaches to answering research questiom ary study, different
guestions provide different types of informati Also, depending on
the types of questions you wish to answdifferent designs and
methods may be used.

Methodology is merely an operational framework witivhich the data

are placed so that their meaning may ben se®re clearly. The entire
research methodologies can be classified itM@ major approaches,
namely: qualitative and quantitative approach. Was the quantitative
approach is typically used to answer questiabout the relationships
among measured variables with the purpose egplaining, predicting
and controlling phenomena; the qualitative used to answer questions
about the nature of phenomena with the mepmof describing and
understanding the phenomena from the participaatsits of view. In

different research methods textbooks, the ftifaéine approach is
sometimes referred to as the traditional, the itipts, the experimental

or the empiricist approach. The qualitative ondtieer hand is referred

to as the interpretative, the naturalistitie tconstructivist or the
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postpositive approach. However, most authotmse to refer to them
simply as the qualitative and quantitative appreach It should be noted

that within these two main approaches, a bamof research
methodologies are used to gather data foswaring different research
questions (Leedy, 1997).

Longitudinal research involves gathering dadger an extended period
which might span months, years or in sonssv fcases, decades. The
decision to use a longitudinal approach is ofteiertieined by both the

nature of the research problem and by pacticonsiderations. In this
unit therefore, you will study qualitative and qgtitative 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 clasdifias qualitative
studies

. state the general characteristics of qualitatiueist

. explain the meaning of quantitative methodology

. identify studies that could be classified as quatiie studies

. state the general characteristics of quantitativdies

. distinguish between qualitative and quantitativelss

explain the meanings of cross-sectional aodgitudinal studies
describe the characteristics of cross-sectioantl longitudinal
studies.

3.0 MAIN CONTENT

3.1 Qualitative Approaches

Qualitative approach is research that dessriplhenomena in numbers
and measures (Krathwol, 1993). Qualitativepraach has its origin in
descriptive analysis, and is essentially amluctive process, reasoning
from the specific situation to a general aosion. As Lancy (1993)
points out, qualitative research is typically thbugf as a method with a

set of procedures for conducting researchQualitative research in its
purest sense follows the naturalist paradigmthat research should be

conducted in the natural setting and thaé¢ tmeanings derived from
research are specific to that setting amsl g¢bnditions. The qualitative
approach is sometimes referred to as intafive, the naturalistic, the
constructivist or the post-positivist approach.The common qualitative
research designs are case study research desigese Will be discussed
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in more details later in this course. Cressweélbd) defines qualitative
study as “inquiry process of understanding sacial or human problem
based on building a complex holistic pictufermed with words,
reporting detailed views of informants andndacted in a natural
setting.

Most of the time, qualitative researchers oftent statudy with general
guestions, collect an extensive amount ofbaerdata from a smaller
number of participants and present their ifigd with words or
descriptions that are intended to accuratedflect the situation under
study. A qualitative study may conclude hwitentative answers on
hypotheses about what was observed. Thesgative hypotheses may
then form the basis of the future quantitative Esidiesigned to test the
proposed hypotheses.

Qualitative research involves data in themforof words, pictures,
descriptions or narratives. Qualitative resears tend to adopt an
attitude of discovery or exploration that lead iscdvering, building or

enhancing theory as opposed to testing it. Fom@k@ an investigation

of the teaching and learning of integrateciersce in Junior Secondary
School One (JSS.1) at Government College,rotke, where the
researcher spends six months asking questioasspires within the
period. Qualitative researchers remain detaclieon their subjects in
order to make unbiased, universal and cotitegt generalisations.
Qualitative research is very holistic and egyeat with specific focus,
design, interview instruments and interpretstiodeveloping and
changing along the way. Researchers intenaith their participants,
categories emerge from the data leading to “coriexnd” information

patterns and/or theories that help in explainipiyp@homena.

Qualitative researchers operate under the ngstson that reality is
“socially constructed” complex and ever-chaggin(Glesue and

Peshkin, 1992) so the *“qualities” these redears study are not easily
divided into discrete, measurable variablesRather qualitative
researchers sample a large number of peopld the hope of making
generalisations; they tend to select partiipa“purposefully” to learn
about the range of behaviour related to tesearch focus in order to
gain understanding of the complex phenomena question. For
example, a study on “parents” views aboutatwhhe quality of science
education is all about, can effectively pdwi the required information
and not mere selection of just any parentBoth verbal (Interview
comments, documents, field-notes) and non-Verf@mawings,

photographs, videotapes) data that represémet docial environment are
collected.
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Qualitative studies tend to use an inductitegm of analysis whereby
observations of particular cases may be @dised to a class of cases.
Inductive reasoning emphasises after-the-fagplamation; theory
emerges from a careful consideration of teeidence (data). By
observing the specifics of a situation, da#ire researchers believe
they can increase their understanding of fteenomena of which the
situation is an instance. For example, ttedy of the teaching and
learning of Integrated Science at JSS.1 at Govenh@ellege, Ikorodu

could be used as a basis for generalising abowguhkty 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 isseften descriptive

and personal emphasising the participants’ langaagdencluding their

unique assigned ‘meanings’. It is noteworthy tpadlitative studies are

not usually regarded as having high predictivalue; rather, the
knowledge gained is closely tied to the dmecsituation that was
studied.

SELF-ASSESSMENT EXERCISE 1

Name two examples of qualitative research

3.2 Quantitative Approaches

As earlier indicated, the quantitative apploais typically used to
answer questions about the relationship among meésariables with

the purpose of explaining, predicting and todhng phenomena. The
guantitative approach is sometimes referred a® the traditional, the
positivist, the experimental or the empiricist aggwh. Cresswell (1994)

defines a quantitative research as “an ipguinto a social or human
problem, based on testing a theory composédvariables, measured
with numbers and analysed with statisticalbbcpdure, in order to
determine whether the predictive generalisationf the theory hold
true”.

The quantitative researchers usually start withedopmed hypothesis to

be tested. The relevant variables are tsd)a extraneous variables are
controlled, standardised data are collectedmfra sizeable number of
participants and the data are analysed in suchna@ndhat the original

hypotheses can be rejected or not rejectad aonditions that can be
generalised are stated. Often quantitative reseessseek explanations

and predictions that can be generalised.

The objective is to establish, confirm orlidate relationships and to
develop generalisations that contribute toomhe Careful guidelines
exist for conducting quantitative studies. on€epts, variables and
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hypotheses are often defined before the sthbdgins and remain fixed
throughout. For quantitative studies, methoai® chosen by the
researchers so that they can objectively measareahables of interest.

It is important that researchers remain detacha their ‘subjects’ in

order to make unbiased, universal, context-freegisations.

Quantitative researchers often use experimentebwelational designs

to reduce error, bias and extraneous vasable They believe there is a
relatively stable reality ‘out there’ that ncabe measured by well
designed questionnaires or instruments. Ih cases, generalisations
receive greater acceptance if the instrumentsaie &nd reliable. Data

are normally collected from whole populatioor sample that is
representative of the population. Quantitativesearchers are always
interested in describing the norm of the populasampled.

Quantitative studies tend to rely on deductive fafranalysis. This type

of analysis moves from general to specific i.emnfran existing premise

(theory, hypothesis) to a logical conclusion.Quantitative researchers
reduce their data to numbers, which theyntheresent as the result of
statistical tests. You are advised not worry about individual scores,
since the power of interpretation rests in thedasgmber of scores that

depict the norm of group performance. Thatistical results are
presented in a report that employs a formal sdiersiyle, using passive

voice and impersonal language. Concepts &adables are always
operationally defined. In quantitative researble, dbserved results are

more easily attributable to the conditions impokgdhe researcher and

can be described more precisely in terms tlod strength of observed
relationships. The control enables the quantéatesearcher to predict

the possible status of similar populations andasibms. You should be

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

or quantitative. It is therefore advisabthat you master the
characteristics of each type so that you ldoaasily relate them to the
appropriate research methodologies that will ibeu$sed starting from

the next unit.

SELF-ASSESSMENT EXERCISE 2

Mention three characteristics of a quantitativeeagsh.

3.3 Longitudinal Research

According to Gall et. al. (1996), a longitudinalidy is one that involves
“collecting data from a sample at differepbints in time in order to
study changes or continuity in the samplearatteristics.  Thus,
“secondary school students’ attitude to sciencejhinbe started in their

first year i.e. JSS.1 and end in their final yea&r,SSS.3, which means
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the study will last for a period of six ars. In such a study, data are
collected at different times of the period of study

According to Leedy (1997), though longitudingtudies are difficult to
implement, they are however essential for l@xpy developmental

issues. It is only longitudinal studies tthean determine the different
experiences of individuals over time. One disatlvg® of longitudinal

studies is that they can be reactive. RReopesponses or behaviour at

one time may be influenced by the fact thhey have been observed
earlier.  Another disadvantage is that peoplao participated earlier

may not want to or be able to participate lateeogte die, move away,

become uninterested or in other ways, become uaé@&i This loss of

participants can adversely affect the validitf the research findings.
The major disadvantage of all longitudinaludsés is that they are
difficult and expensive to conduct, especiallyhgy span a long period

of time. Longitudinal studies may or maytnuse survey methods to
gather data. Its most distinguishing charactesstinlike most research
designs, is not related to how data are collecteldamalysed, 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 r@sd methodologies could also
be called interpretative, naturalistic etc.Quantitative could be called
traditional, positivist, etc. Quantitative is ugedconfirm, validate and

test a theory, it is focused, has establishguidelines, static design,
context-free and detached view, adopts a deduappeoach to analysis,

and report is communicated through numbetstisics aggregate data
and in scientific style.

Qualitative is to describe, explain, explore, iptet and build theory. It

is process-oriented and holistic, context-bound@erdonal view. Data

are collected using observations, interviewsd ainductive analysis of
data is adopted. Findings are narrated usiwayds, narrative and
individual quotes and literary style. Longiinal studies are based on
data collected over a period of time ande grarticularly useful for
studying trends or behavioural changes.
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5.0 SUMMARY

In this unit, you have learnt that qualitati and quantitative
methodologies are the two broad classificatioof research
methodology. Each classification has a numbetludromethods under

it.  Most of these methods share major comncharacteristics. In the
next three to four units, you will study other ras# methodologies that

are subsets to these two broad ones. To undert$tasel other methods,

you have to understand the characteristics tlidse two 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 maitegaries of research.
You were informed that each category has its charatics which run
through all the methodologies within the group.

Classifying an approach as quantitative oralitative, ethnographic
survey, action research and so on does not metaortba an approach

has been selected the researcher may note nfoym the methods
normally associated with that style.

Each approach has its strength and weakrsess each is particularly
suitable for a particular context. The approacbpaeld 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 actioesearch, case 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 methoglp.
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3.0 MAIN CONTENT

3.1 Action Research

Cohen and Manion (1989) describe action researelssentially an on-
the-spot procedure designed to deal with a coaqetblem located in

an immediate situation. This means that #tep-by-step process is
constantly monitored over varying periods tifne and by a variety of
mechanism (questionnaires, diaries, interviewsef@ample) so that the

feedback may be translated into modificatiomsljustments, directional
changes, redefinitions as necessary, in orterbring about lasting
benefit to the on-going process itself.

While Leedy (1997) describes action reseaah a type of applied
research that focuses on finding a solution tacallproblem in a local

setting. For example a teacher investigatdsether a new spelling
programme he/she has adopted leads to immewve in the students’
achievement scores. As can be deduced fthm definitions, an
important feature of action research is that tk& ta not finished when

the project ends. The participants continiee review, evaluate and
improve practice. Brown and Melntyre (1981) emjide@sn the going

nature of action research thus:

The research questions arise from an analgdisthe problems of the
practitioners in the situation and the immediate #ien becomes that of
understanding those problems. The researcher/aat an early stage,
formulates speculative, tentative general ppoles in relation to the
problem that have been identified from these ppies, hypotheses may

then be generated about what action is yliked lead to the desired
improvements in practice. Such action will thertibed out and data on

its effect collected; these data are used to reaasker hypotheses and

identify more appropriate action that reflecés modification of the
general principles. Collection of data ohe teffects of this new action
may then generate further hypotheses and fraddiprinciples, and so
on, as we move towards a greater understgndind improvement of
practice. This implies a continuous process adaesh and the worth of

the work is judged by the understanding a&f desirable change in the
practice that is achieved.

One unique feature of action research is that thetiioners operate as

the researcher for instance, in the educatioarea, the teacher as the
researcher.  This research approach encourdiges teacher to identify
problems in his/her classroom and try toveolthem.  This includes
problems of pupil’s inability to report their fintlys in a science class or

poor mastery of science concepts etc. From tleusson, so far, you
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as the researcher are expected to continue a ségasdies to improve
the identified problem.

Generally, action research is not limited poojects carried out by
teachers as in the educational teaching. It iscgpate in any context

where specific knowledge is required for a spegfigblem in a specific

situation or when new approach is to be grafteahtexisting one; such

as using a new teaching method to teachmamyi science, integrated
science or basic science. The teacher uses a sés&udies to ensure

success. Action research should be planned istarsgtic way. Like

any other research and method(s), actionareseis not a method or
technique; it is an approach which has plov® be particularly
attractive to education because of its pecattiproblem solving
emphasis, because practitioners carry out thendsead the research is
directed towards greater understanding andrdwgment of practice
over a period of time.

SELF-ASSESSMENT EXERCISE 1

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

3.2 Case Study

The case study is a way of organising $odata for the purpose of
viewing social reality. It examines a socianit as a whole.  The unit
may be a person, a family, a social groap,social institution or a
community. The purpose is to understand the jifdecas an important

part of the life of that unit. The case study @®leeply and analyses
interactions between the factors that explapresent status or that
influence change or growth. It is a londihal approach, showing
development over a period of time. According tedy (1997), a case

study is conducted to shed light on a phenomenmmit,dprocess, event,

person or an object of interest to the researchfecase study constitutes

a single instance of the phenomena. Datay rbe gathered by a wide
variety of methods including:

. observation by the researcher or his/her s&sds on physical
characteristics, social qualities or behaviour;

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

. guestionnaire, opinionnaires, psychological testsiaventories;
and

. recorded data from newspapers, school, couttmics,

government agencies, classroom, laboratory aftiter sources
(Best and Khan, 1995).
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A single case study emphasises analysis epthd But if the objective
analysis leads researchers to consistent \aigmrs of significant

variable relationships, hypotheses may be icoefl, leading to valid
generalisations.  Often a substantial amooft data is gathered from a
wide variety of sources to present a desonp of the phenomena or
expensive from the perspective of the pasiots. Gall et. al. (1996)
describes the process as *“watching peopletheir own territory and
interacting with them in their own language, onittiogvn 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, structuaad reflective analyses.
Interpretational analysis refers to examinitige data for constructs,
themes and patterns that can be used tcribdesand explain the
phenomenon studied. Structural analysis refesge&oching the data for

patterns, inherent in discourse, text, events other phenomena with
little or no inference made as to the meaning efgatterns. Reflective

analysis refers to using primarily intuitioand judgment to portray or
evaluate the phenomena.

Although the case study is useful method arganised research
observation, certain precautions should be constder

. The method may look deceptively simple. Toitsdfectively,
the researcher must be familiar with existitigeoretical
knowledge of the field or inquiry, and skill in isolating the
significant variables from many that are irrelevant

. Subjective bias is a constant threat to cbje data-gathering
and analysis.
. Effects may be wrongly attributed to factotkat are merely

associated and rather than cause and effect related

A case study final report takes the form af rich descriptive narrative
that attempts to reconstruct the participantsality.  Adler and Adler
(1994) recommend that case study researchees a “style of writing
that draws the reader so closely into sulsjesvorlds that these can be
really felt”. Case study researchers whovehaused interpretational or
structural analysis methods tend to use dujective writing style and
make effective use of tables, figures andtrices to display 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 makiaghat described in the
case study. The reliability of a case gtud more important 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 theemeixtto which the

investigator participates in the activities ¢hhe people being observed.
The two general possibilities are that of partiotpabserver and that of
non-participant observer. Each technique his unique difficulties,
advantages and disadvantages. The principays of getting
information are by either experiencing somethingally or by having
someone tell us what happened.

Participant observation is a method in which treeagcher is a part of,

and participates in the activities of theass, group, people or situation
that is being studied. In some cases, the reselanchy have belonged

to the group prior to the start of the research@tuse this position as

a group member to collect data. For examph teacher in a
science

vacation course wishes to observe the reactiohssafolleagues to the

different lectures, demonstrations and other a@viduring the course.

In many types of research, the relationstugtween the researcher and
those participating in the research is fairtyear-cut. In surveys, for
example, participants know who the researchare and that they as
respondents are providing data to the researchers.

In this participant observation — the researchearticipant relationship

becomes more problematic in that it can takenumber of different
forms: two major issues arise. The exteat which the observer will
change the setting that is being observed andxtieateto which people

should be informed that they are being used faraeh purposes. The

way in which a researcher resolves these issuesni@es the nature of

the observer — participant relationship for a gipeniect.

On the other hand, those who emphasise obsenatmmparticipation

argue that the more fully one becomes aumgranember, the less
objectives he becomes. Because of this aftiter problems, the
observer as participant role has been leepulpr for conducting
research.
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SELF-ASSESSMENT EXERCISE 4

Explain one major problem of a participant as obsein a research.
3.3.1 Steps in Participant Observer Research

The first step is to establish the specific goalthe research and decide
that the participant observation is the magipropriate strategy. The
second step is to decide which specific groupudyst The third step is

very challenging, gaining entry into the group &dtudied. The fourth

step is to develop rapport and trust with the pedgiing studied so that

they will serve as useful and accurate sourcesfofmation. The fifth

step is to observe and record.

3.3.2 Non-Participant Forms of Observation

Some research questions call for or requine investigator to refrain
from participation in the group being investigate@he concern is that

the intrusive impact of an outsider might changetibhaviour of group

members in a way detrimental to the research qurestiThe researcher

under such conditions adopts a complete wbssr role; the observer
has no direct contact with or no substantiafluence in those being
observed. One way of doing such non-participastolation is to use

an observation technique that has been calledbtrusive or non-
reactive observation and physical traces.

Hidden Observation In some research projects, it is possilb

observe behaviour from a vantage point that is wiestfrom the views

of those under observation. This might Hene by observing people
through a one-way mirror or by filming thewith a hidden camera.
When weighing the use of such a device,estigators should consider
whether people are likely to see through theise, if they do,
unobtrusive nature of the observation has been oanged.

Disguised Observation With some types of behaviour, it is possible to
observe people in a natural setting, but withoutigpating and without
revealing that one is observing them. Any setimghich one can be
present and not participate without callingtemtion to oneself is a
potential scene for disguised observation. hysiRal traces are not
discussed because it is of little relevance to atioical research.

Recording Observation The manner in which observations are carried

out may be primarily quantitative or qualitativenature. Quantitative
observation typically calls for more strucaireecording of data on
coding sheets whereas qualitative observatioay use less structured
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field notes. Further discussion on this Iwile done under methods of
collecting data.

4.0 CONCLUSION

In this unit, action research, case studyd asbservation methods of
carrying out research have been discussedction research is directed
towards greater understanding and improvemeht practice over a
period of time. The reliability of a case studyrisre important than its
generalisability. = There are two types ofsafation techniques: the
participant observer and the non-participariiseover. Five steps are
advanced for the execution of the participatiserver while two
methods of unobtrusive observation were also dssmlis

5.0 SUMMARY

In the effort to ensure greater understandismgd comprehension,
different types of research methods were udised in this unit. These
are action research, case study and observatiearcts

6.0 TUTOR-MARKED ASSIGNMENT

1. Identify a problem that could be studied MWblye action research
method.

2. Justify your identification and describe fullipjow you 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 groundlesbry.  Also,
correlational studies will be briefly discussed.

The qualitative studies will be discussed terms of the purpose,
process, procedures, data collection and saisalyand methods of

communicating findings. Examples are alsmvigled to illustrate

various approaches.

Correlational studies which are also discusseHigunit are concerned
with the degree to which variations or difieces in one variable are

related to the variations or differences amother variable. When two
variables are perfectly correlated, the coefficeals 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 seieeducation
problems

. explain phenomenology

. apply phenomenology technique in studying reme education
problems
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. explain grounded theory

. use grounded theory to investigate researcbblgms in school
science

. describe Correlational studies

. explain the significance of perfect correlation fficeent.

3.0 MAIN CONTENT

3.1 Ethnography

Ethnography sometimes known as cultural aptblogy or more
recently a naturalistic inquiry is a method of distudy observation that
became popular in the latter part of thé C&ntury. It has continued to

show significant development, suggesting promgistechniques for the
study of behaviour in an educational situatio In its earliest form, it
consisted of participant observation, convérsatand the use of
informants to study the cultural charactesstiof unique and less
sophisticated groups of people (so-called mpgive’ people) in Africa,
South Sea Island, and Native American Indian tribd@$e groups were

small in number, geographically and culturaligolated with little
specialisation in social function and withmple economics and
technology.  Such cultural features as lagguamarriage, family life
etc. were analysed.

The data gathered consisted of observation ofrnpattef action, verbal

and non-verbal interaction between members tlef tribe as well as
between the subjects and the researcher, andthisftiermants and the
examination of whatever records or artifacts wesalable. Most of the

studies were adversely criticised because the nessa spent too little

time among the people of the tribe to gabre than a superficial view
and did not learn the native language and hadpertton the reports of

poorly trained informants. Later, investigati reports on this type of
studies would be invalid unless the observer:

. lived for a much extensive period of timenamg the tribe
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 resuiltechore objective and
valid observation and analysis.

In recent times, many of the time-honored techrsqufehe ethnography
study involving integration into the group danobservation are being
applied to psychology and education amongersth Using the method
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of observation, the researcher observes, nistéo and sometimes,
converses with the subjects in a free aratural atmosphere. The
assumption is that the most important behavioundif/iduals or groups

is a dynamic process of complex interactiossd this consists of more
than a set of facts, statistics or even discratielémts. The strength of

this kind of study lies in the observatioof natural behaviour in a real
life setting from the constraints of more neentional research
procedure.

Another assumption is that human behaviour is @rfaed by the setting

in which it occurs. The researcher must understh@detting in which

it occurs and also the nature of the social streciits traditions, values

and norms of behaviour. It is important to obseand interpret in terms

of the subjects — how they view the sit@ti how they interpret their
own thoughts, words and activities as wefi those of others in the
group. The researcher gets inside the minds cfubgcts, while at the

same time, interpreting the behaviour froms hor her own perspective.
The relationship of researchers to their subjecbased upon trust and

confidence. A position of neutrality is essenttabbjective participant

observation. Unlike conventional deductive amfitative research,
participant observers begin without preconaeti and hypotheses.
Using inductive logic, they build their hypothesesthey are suggested

by observations. They periodically re-evatuatheir hypotheses on the
basis of new observations, modifying them mvhthey appear to be
inconsistent with evidence. They look foegative evidence to
challenge their temporary hypotheses.

This type of research has a characteristic ao series of consecutive
studies.  The interpretation is not deferrtm the conclusion but it is a
constant ongoing process of testing tentattwgpotheses against
additional observations in a real situation.

Ethnography methods have been used to investigate@oblem as:

. students leadership role in an urban racialyegrated High
School
. pupil-teacher relationship in a sub-urban JuniggiHschool.

SELF-ASSESSMENT EXERCISE 1

Discuss how ethnographers build their theses@/rite down two topics
that can be studied in your area of specialisatging the ethnographic
method.

Ethnographers construct their final reports poesent a holistic
description of the people they have observed amdttvay the everyday
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experiences of the individuals. Their fingkn are often stated as
assertions — that is, broad statements & dbserved or inferred
relations between culture and behaviour. Thesertiess are supported

by analytical vignettes, short segments ofotgtion data intertwined

with interpretative commentary that help theader “see” what these
quotes mean in the given context with the givenigpants.

3.1.1 Phenomenology

Phenomenology refers to a person’s constmctad the meaning of a
phenomenon as opposed to the phenomenont asxists external to the
person. Phenomenologists do not assume they know what things
mean to the people they are observing. If behav®being observed,

the phenomenologist does not simply note thattain behaviour has
occurred, but attempts to understand what bHehaviour means to the
person being studied and this emphasises dhigiective aspects of this
behaviour.  “Attention to experience and imien to describe
experience are the central qualities of phewlogical research”
(Volkmann, 1992). Essentially, the phenomegmal approach is
based on the concept that reality consists of tbanimg of experiences

by those being studied.

Mulderij, et al. (1984) introduced their studs to phenomenological
analysis. They started with topics that eweey had experience with

such as *“falling asleep” and “being afraid the dark” all the time.
Phenomenologists hope to get a better understandithg 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 sébect a topic that is
personally meaningful as well as emotionabiyd intellectually
engaging. Van Manen (1990) stated that #iarting of
phenomenological research is largely a matbér identifying what it is
that deeply interests you or me and of identifytimg interest as a true
phenomenon, that is, as some experience some hgrags live with.

For example, Volkmann (1992) states that it isstuely of two science
teachers-leaders by a former science teacher. r@sgmrcher has a deep
personal interest in his topic — a charastier more common to
phenomenological research than to other approaches.

Although phenomenology can be conducted with alsipgrticipant (or
even as an examination of the researchemsy @experience),
Phenomenologists typically involve five to temeople in their studies.
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Phenomenologists depend mainly on exclusive depth interviews; as
such they also choose their respondents pivglg. Paton (1990)
explained that purposeful sampling is done it@rease the utility of
information obtained from small samples. Tkample is purposively
selected to ensure that they are likely He knowledgeable and
informative about the phenomenon being studiedThe actual
implementation of a phenomenological study as much in the
participants hands as it is in the reseasche The phenomenological
interview is not structured as a series gpfestions and answers as in
ethnographic study, instead the researcher #ma respondents work
together to *“arrive at the heart of the texdt The researchers are
expected to take their cues from the participagwpressions, questions

and occasional sidetracks. Such an interviewti€rpected to look like

a dialogue or conversation, with the partcip doing much of the
talking and researcher doing most of the listening.

SELF-ASSESSMENT EXERCISE 3

What is main difference between ethnographicd phenomenological
questionnaire?

According to Barit (1986), the data analysis airn4rging to go to the

heart of the matter by looking for themesatt lie concealed in the
unexamined events of everyday life.... to findeaningful, shared

themes in different peoples descriptions ammon experiences”.
Phenomenological analysis of transcribed datmugh similar to other
qualitative analyses is characterised as beimgally more open,
tentative and intuitive (Tesch, 1994). Wlaareethnographers focus on
“‘events” as the unit of analysis, Phenomegists focus on “meaning
units” — that is, the smallest segment eittthat are meaningful by
themselves. Rather than identify categories, pmemologists describe

themes and patterns in the data.

Phenomenologists always report their findings sftrm of a narrative

that describes a pattern or a theme. Hewewa phenomenologist
assumes a commonality among these experiereels is expected to
explore and describe “what is invariable acrossnalhifestations 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 twoistogists (Glasser
and Strauss, 1967) who were concerned witbsing the embarrassing
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gap between theory and empirical researclGrounded theory is not
considered to be discipline bound; rather, igt a set of procedures for

analysing data that will lead to the developmerthebry useful to that

discipline.  Grounded theory starts with lofo@esearch questions that
provide the freedom and flexibility to exptora phenomenon in depth.
The research questions identify the general fooughke study and tend

to be action and process oriented. Depgndam how the question is
focused the researcher gathers different data attends to different
aspects during analysis.

In grounded theory research, the researcher “atetoglerive a theory

by using multiple of data collection and thefinement and
interrelationships of categories of informatioithe theory is grounded

in that it is developed from the data, apposed to being suggested by
the literature i.e. theory is expected from, rathan a starting point, for

the study. Thus, grounded theorists try to fingvegrs 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 phenomemants tof the causal
structures and processes that are presumed tolierttierm. Grounded
theorists like other theorists, aim to identify atekcribe those plausible
relationships among concepts and sets of concepts.

Data collection is flexible, characterised kppenness to changing
conditions. Grounded theorists have usedtotcsl records,

interviewing and observation strategies to coltbeir data. Generally,

data are collected from more than one unéicause grounded theorists
hope to maximise similarities and differencasmong information
obtained. For this reason, these studies sometimes referred to as
multi-case studies because several teachers, nasamunities etc. are

studied. This sampling of different units for fhepose of maximizing

information is called theoretical sampling.

Analysis in grounded theory is composed bfeé¢ major types of
coding: Open coding, axial coding and dgalec coding. Open coding
refers to the process of breaking down, emEmm, comparing,
conceptualising and categorizing data. Ax@dding refers to a set of
procedures whereby data are put back togethernew ways after open
coding by making connections between categoriSelective coding
refers to the process of selecting the costegory systematically
relating it to other categories, validating thoskationships and filing in

categories that need further refinement areleldpment. Data
collection and analysis are tightly interwoven.
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These levels of coding comprise constant @atpye method of
analysis, defined as the continual process of copngata segments and

data codes within and across categories. A catag@n abstract name

for the meaning of similar topics. A patteis a relationship among
categories. The relationship between two or moreepts generates a

theory. Because of the problems inherent in bugdheory, grounded

theorists are more interested in patterns irdgeraction between and
among people than in individual perspective as such

Strauss and Corbin (1994) indicate that “thencept relationships
developed through grounded theory are statsd propositions and are
presented in discursive form. Discursive spreation captures the
conceptual density and conveys descriptivelgo athe substantive
content of a study”.

3.1.3 Correlation Studies

Correlation is the relationship between two or @éivariables or two or

more sets of data. The degree of relatipnsis measured and
represented by the coefficient it may be identifagceither the letter (r),

the Greek letter (I) or other symbols depegdupon the data
distributions and the way the coefficient hasen calculated. For
example, students who have high intelligengpeotients tend to receive
high scores in mathematics tests, whereasethwith low 1Qs tend to
score low. When this type of relationship obtained, the factors are
measured, intelligence and scores on mathesatiests are said to be
positively correlated. = Sometimes, variablese aiegatively correlated
when a large amount of one variable is associatddaxsmall amount

of the other. As one increases, the othemds to decrease. When
however the relationship between the two sefs variables is a pure
chance relationship, then there is no correlati@xamples of pairs that

are usually positively correlated are:

. Intelligence and Achievement
. Height and Shoe size

The degree of linear correlation can be represeajquedtitatively by the

coefficient. A perfect positive correlatiols +1.00 white a perfect
negative correlation is — 1.00. A completgck relationship is O.
Rarely, if ever, are perfect coefficients cbrrelation +1.00 or -1.00
encountered, particularly in relationships thi@nd to appear fairly
consistently — there are variations or exoegt that reduce the
measured coefficient from a —1.00 to +1.00 towaet®. A definition

of perfect positive correlation specifies théir every unit increase in
one variable, there is a proportional unitcrease in the other. The
perfect negative correlation specifies that forrgumit increase in one
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variable, there is a proportional unit deseeain the other. That there
can be no exceptions explains why coefficientslo0® or —1.00 are not

encountered in relating human traits.  Thgn sof the coefficient

indicates the direction of the relationshimdathe numerical value of
strength.

4.0 CONCLUSION

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

that adopts the participant observer meth@mbuses on naturally
occurring processes/changes, data collectedughr structured
interviews, artifact/document collections, dagmalysis by constant
comparative methods, normally reported by stigli description of
everyday events. Phenomenology describes eqperience from the
participant’'s point of view, studies individsaand focuses on life
experience, adopts in-depth unstructured interyiewample size of 5 —

10 people. Phenomenology also report searchébdores and patterns
across participants report thematic narrativesou@ded theory —derives

a theory that links participants’ perspective togal theories. Studies
process and focuses on interaction, data drawn feaards, interviews

and observations, analysis by constant cortiparamethod, report by
analytical story.

Correlation deals with the relationship betwe&vo or more variables
Perfect correlation is +1.00 or -1.00. Whercrease in one causes
proportional increase on the other, the coeffic@rdorrelation is +1.00,

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

When there is no relationship, the coeffitieils zero correlation and
does not mean causation.

5.0 SUMMARY

In this unit, you have studied types of emsh, you have added more
research, and you have added more reseaschmethodologies namely:
ethnography, phenomenology, grounded theory a&odelation to your
knowledge of research of methodologies. You walivekll to master the

methods properly as you need them in chgosamd carrying out your

study.
6.0 TUTOR-MARKED ASSIGNMENT
Choose a research topic each on ethnogragmy phenomenology and

describe clearly how you would carry out tlstudy in not more than
four pages.
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1.0 INTRODUCTION

Historical research has been known a longeiti possibly longer than
most other types of research. When we kthof historical research, a

process of searching for, summarising and inteirmyenformation from

the past comesto mind. The past may be anye dis recent as within

the immediate preceding year or it may gackb several centuries.
Historical research differs from other studié®cause it cannot be
classified as either quantitative or qualitative.

Historical analysis may be directed toward amividual, an idea, a
movement or an institution. However, none of thasiects of historical
observation can be considered in isolation. Pecgi@ot be subjected

to historical investigation without some catesations of their
interactions with the ideas, movement and or uistihs of their times.

Historical approach to research will be dssad under the following
subheadings: general explanation of historicalanete sources of data,
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history and science, the historical hypothesis@athlems 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 proce$s describing, 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 change human life and its
institutions, its languages, customs, art, lggephies and the lives of
those who command the attention of their temporaries — the great
individuals who start their hour upon theaggt and are heard no more
(Leedy, 1997).

The main issue of the historical method, like otiypes of research, is

not the accumulation of facts, but the iptetation of the facts. The
interpretation of information is the main uss in any form of
research.

Naturally, events appear to happen without any iegmpaequence, but a

study of any chain of events will reveal atierns of rationality” that
make historical facts seem meaningful. Hhstas always dynamic
therefore it defines the role of the histali researcher. Historical
researcher makes in-depth investigation. dstablish the meaning and
relationship of events, researchers should stawget close to the source

of the events. This researcher does thys rblying on documentary
sources; also they at times study artifaeither alone or with
documentary evidence. @ Where possible, thseareher relies on only
the primary source of information to get to thetrobthe matter.

Primary data on the other hand consists sath original information
about people who made history and influenced huevants as events
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they influence and that influenced them. eTlontemporary scene of
their days must be reconstructed as nearly aslpessiThe primary data

therefore consists of portraits, a record of thedsdhey wrote and are

reported to have been spoken, the testimofytheir friends and
acquaintances, the personal records they befhind, the objects they

used, the houses and towns where they worked affected events
important in their times and significant in theuds.

According to Leedy (1997), the use of primary datads 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 difisrto whether or not

the activities of the historian can be cdesed scientific or whether
there is such a thing as historical researchThose who contend that
historical research may have the charactesistof scientific research
activity argue as follows:

() The historian delimits a problem, formulates hyes#s or raises
guestions to be answered, gathers and analyseargrdata, tests
the hypotheses as consistent or inconsiswith evidence and
formulates generalisations or conclusions;

(i)  Although the historian may not have vassed an event or
gathered data directly, he/she may have thstimony of a
number of withesses who have observed the evemt ditierent
vantage points. The historian therefore mgsly subjects the
evidence to critical analysis in order to estabiistauthenticity,
truthfulness and accuracy;

(i)  In reaching conclusions, the historiarm@oys the principles of
probability similar to those used by physical st&s;

(iv)  Although it is true the historian cannatontrol the variables
directly, this limitation also characterisesosnh behavioural
research as particularly investigations in idogy, social
psychology and economics;

(V) The observation of historians may be dbed in qualitative or
guantitative terms depending on the subjedtten and the
approach of the historian. In general, the traddi approach is
gualitative while the reformist uses quaniti@at analyses. The
traditional qualitative approach in many higtal studies does
not preclude the applications of scientific metHodg.
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Those who take negative position advance the fatigweasons:

a. Although the purpose of science is predictiche historian
cannot usually generalise on the basis of pasttevBecause past
events were often unplanned or did not dgvels planned,
because there were so many uncontrolled factorbacause the
influence of one or a few individuals wa® <rucial, the same
pattern of factors is not repeated,;

b. The historian must depend upon the reportdgservation of
others, often witnesses of doubtful competencesanaetimes of
doubtful objectivity;

C. The historian is much like a person tryinig complete a
complicated jigsaw puzzle with many of their parissing. On
the basis of what is often incomplete evidence hik®rian must
fill in the gaps by inferring what has happd and why it
happened;’

d. History does not operate in a closed systeuth as may be
created in the physical science laboratoryThe historian cannot
control the conditions of observation nor ipafate the
significant variables.

SELF-ASSESSMENT EXERCISE 2

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

3.2.1 Internal and External Evidence

The information about historical research can ligested to two types

of evaluation. You may judge whether thecuiment is authentic, or
you may decide if indeed it is not authentwhat the document or the
statement within the document means. Hisabriresearchers describe
the approaches to data that are concerneth tiese two problems as
reviewing the data to determine their intérr@ external evidence and
subjecting them to internal and external criticism.

Evidence is always concerned with problemmfrahe viewpoint of the
data; criticism is concerned with the sammbfem from the
psychological attitude of the researcher. er&fore, evidence and
criticism are interchangeable. It is verpnpbrtant that a document is
genuine. Establishing the genuineness of docuneatstudy in itself

and involves carbon dating, handwriting analysidentification of ink
and paper, vocabulary usage and writing style anooners.
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The internal evidence of a historical reskans concerned with the
genuineness of a manuscript or statement Hrel research asks such
guestion as: what does the statement or worehn?  What was the
author attempting to say? What thought was thlecaidtying to convey

and what inference or interpretations could bxtracted from these?
What is the relevance or meaning of these wordsadtement? This is

the main concern of internal evidence.

Social scientific and educational researchese both external and
internal criticism, but particularly internatriticism. For example, if an
author of a research report comes to aroneous conclusion, it is
clearly the task of other researchers to correxethor.

SELF-ASSESSMENT EXERCISE 3

What are the two types of evaluation a dnisal research addresses?
State two questions asked to elicit informationifwernal evidence.

3.3 Historical Hypotheses

Research problems may be stated in a varmtyways for historical
research studies. They may or may notudel specific hypotheses
and/or questions. When hypotheses are statieely usually are not
stated in a statistical sense, although statistiéatmation from the past

could be wused to support or refute hypothese Rather in historical
research, hypotheses are conjectures about thectbiastics, causes or

effects of the situation, issue or phenomenamder study. Nevins
(1962) illustrates the wuse of hypotheses tie historical research of
Edward Channing in answering the question “Whytt& confederacy

collapse in April, 1865?

Channing formulated four hypotheses and testeem based on
evidence gathered from letters, diaries arfticial records of the army
and the government of the confederacy. HRgothesised that the
confederacy collapsed because of:

I. the military defeat of confederacy army;

. the dearth of military supplies;

iii. the starving condition of the confederal soldierd the civilians;
and

iv.  the disintegration of the will to continue the war.
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According to Best and Khan (1995), Channipgoduced evidence that
seemed to refute the first three hypotheses asafsll

. More than 200,000 well-equipped soldiers were uiaders at the
time of the surrender, the effect of product of powder and
arms provided military supplies to continube t war and enough
food was available to sustain the fighting men eindians.

. Channing concluded that hypothesis iv. theintkgration of the
will to continue the war was substantiategg the excessive
number of desertions of enlisted men andicaf§. This is an
example of historical study in which hypotheswere explicitly
stated.

3.3.1 Hypotheses in Educational Historical Resedrnc

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

. The science education innovations of the $9%hd 1960s were
based upon practices that previously had bésd and
discarded,;

. The activities of social science inspectoraven no significant
effect upon the improvement of facilities (meand materials) in
the 80s.

Although the hypotheses are not always eitiylicstated in historical
studies, they are usually implied. The drisih gathers evidence and
carefully evaluates its trustworthiness. If thedevice is compatible with

the consequences of the hypothesis, it isfitoed, if the evidence is
not compatible or negative, the hypothesis nist confirmed. It is
through such synthesis that historical gersatbns are established.
The activities of the historians, when edacatis his/her field of
inquiry, are no different from those employed other fields. The
sources of evidence may be concerned withods, educational
practices and policies, movements or indivisludut the historical
processes are the same.

SELF-ASSESSMENT EXERCISE 4

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

The sources of historical information are owonly classified as
primary and secondary. A primary source am original or first-hand
account of the event or experience. Theg a&ye-witness accounts.
They are reported by an actual observer participant in an event.
Secondary sources are accounts of an eveat were not actually
witnessed by the reporter. The reporter may hatked with an actual

observer or read an account by an observer, ibarlner testimony is

not that of an actual participant or observe Secondary sources may
sometimes be used, but because of the ustorin passing on
information the historian uses them only whenmary data are not
available.

3.4.1 Primary Sources

Generally, primary sources of data are of suchteri@s as documents,
relics or remains and oral testimony. Someamples of these primary
sources as they relate to educational studiesatedselow:

(@) Official Records and Other Documentary Materials

Examples of these are records and reports of &iyislbodies and state
departments of public instruction;  principalsice chancellors, deans,
departmental heads, educational committee, tesnuof school boards,
professionals and periodicals, bulletins, cesirsof study, curriculum
guides, textbooks, examination report cardgtupes of teacher and
pupils, personal files, samples of students’knanrd recordings among
others.

(b) Oral Testimony

Included in this category are - interviewsthw administrators, teachers
and other school employees, students andtiveda school patrons, or
lay citizens and member of governing bodies.

(c) Relics
Included are buildings, furniture, teaching tenials, equipment,

decorative pictures, textbooks, examination asmimples of students
work.
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3.4.2 Secondary Sources

Secondary sources are the reports of a personeldies the testimony

of an actual witness of participant in awerd. The writer of the
secondary source was not at the scene ef dhient, but merely reports

what the person who was there said or wrote. Sexgraburce of data

are usually of limited worth for research purpdsesause of the errors

that may result when information is passed from gerson to another.

Most history textbooks and encyclopedia areangles of secondary
sources, for they are often several times remorad the original first-

hand accounts of events.

Some types of materials may be secondaryrcesufor some purposes
and primary sources for another. For examph senior secondary
school science textbook is ordinarily a secondamyee of information.

But if the study is the changing phases in$tructional materials in
Nigerian science secondary schools, the seietextbooks would
become a primary source.

SELF-ASSESSMENT EXERCISE 5

State the two major sources in historicaldsts and give three
educationally-related examples of each of the ssurc

3.5 Handling of Historical Data

You must have discovered that most of the dathi&iorical studies are
gathered from documents and are studies in terrharadreds and note-

cards. It is necessary for the researcter have some means of
gathering and controlling the data. In historiedearch, 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 osgathie information

into useful and meaningful phases for interpretatio

Historical data collection demands a systerngblan, not only for the
collection of the data but also for retrieving amhlysing them. Before
beginning historical research therefore, you sthtnalve 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 &syen

. the information about historical research cha subjected into
two forms of evaluation namely: internal and ex&vidence;

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

. hypotheses can be formulated for historical re¢eaned

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

. owing to morass of information often gatherdéor historical

research, organisation and management of dataysnaportant.
5.0 SUMMARY

In this unit, you have studied the histdriceesearch in the effort to
expose you to some types of educational reseahslihe next unit, you
are going to learn about survey studies.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is historical research?

2. Is historical research scientific?

3. Describe how you would carry out a study &imnovation in
Science Education in Nigeria in the seventies.
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1.0 INTRODUCTION

In the last unit, you read that historicedsearch is different from the
study of history. You were informed that histoticssearch deals with

the meaning of historical events. In the desirexjpose you to as many

types of educational research methodologies passible, will be

discussed in this unit survey methodology will licdssed in this unit.

Practically all adults have been involved surveys at sometime or
another. People are surveyed through a#t#tudopinions and
perceptions and often, they are asked to evaleatething.

The aim of any survey is to obtain inforroat which can be analysed
and patterns extracted and comparison madi surveys, all
respondents are asked the same question whie same circumstances
are assumed to prevail. These surveys fooos numerous factors of
school operation, the community’s perceptioh tbhe schools and how
well they are being operated.

Information, most of the time, can be gatderby means of self-
completed questionnaire, or by means of quasiire, schedules or
checklists administered by an interviewer. haféver method of
information gathering is selected, the aim t® obtain answers to the
same questions from a large number of iddizis to enable the
researcher not only to describe, but also campare and relate one
characteristic to another and to demonstrate graéhio features exist in

certain categories.
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Surveys can provide answers to such questions atAVkihere? When?
and How? But it is not so easy to fimit why? Causal relationships
can rarely, if ever, be proved by survey methoche main 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 researanethodology under the
following subheadings: meaning of survey, ebktaristics of survey,
techniques of gathering data, types of instrumeapglication of survey
research, and advantages and disadvantages oy sasearch.

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 sédaech.

3.0 MAIN CONTENT
3.1 Meaning of Survey Research

A survey is a data collection technique in whictormation is gathered

from individuals called respondents by havitigem respond to

questions. This is probably the most widely usesstarch methodology.

The survey method gathers data from a relativetyelmumber of cases

at a particular time. It is not concernedth characteristics of
individuals but as generalised statistics thasult when data are
abstracted from a number of individual caseslt is essentially cross-
sectional.

Survey provides such information that eaclateshent pictures a
prevailing condition at a particular time. The survey requires an
imaginative planning, careful analysis and eiptetation of the data
gathered and logical and skillful reporting of firelings.

Generally, a survey as a descriptive reseaméthodology, describes
and interprets what is. It is concernedthwiconditions or relationships
that exist, opinions that are held, processesatebngoing, effects that

are evident or trends that are developing.
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It is primarily concerned with the presemthough it often considers
past events and influences as they relate to ducosmitions.

The survey is included in the quantitativeadition rather than the
gualitative because descriptive researchers tendrteert their data into
numerical indices and to employ statisticalalgsis technique to
generalise their findings from a sample dfe trespondents to a
population.

The method of research that looks with iséenaccuracy at the
phenomena of the moment and then describes whatskarcher 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 isrotlgh observation
technique to ensure discreteness of the papaol by carefully
choosing, clearly defining and specifically lichting to precise
parameters the population for the study;

. Data in descriptive survey research are partiousubkceptible to
distortion through the introduction of biasita that research
design. Particular attention should be given safeguarding the
data from the influence of bias.

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

. Surveys typically involve collecting data repentative of
populations too enormous to be dealt with bther methods.
Indeed, the generalisability of survey findings another major
attraction of the method.

. All surveys, involve presenting the respondemwith a series of
questions to be answered. These questioay mtap matters of
facts, attitudes and opinions or future exg@ans. The
qguestions may be simple single-item measuoes complex
multiple-item scales.

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

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 ineslva series of detailed
steps, each of which should be carefully plann@dhe initial step is to

define the research problem and to begin develapiagurvey design.

The definition of the research problem shoultlude a good
background in the variables to be studied, whicboafrse, includes the

review of literature. Variables included irhet survey must be
operationally defined and the investigator showdehinformation about

the relationships of any sociological and gbsjogical variables that
may be involved. This information is valuable $electing measuring
instruments, such as tests for the survey.

The next step is the development of the sampliag,pf sampling is to

be used rather than the entire populatiorvVarious factors must be
considered. The population to be sampled musebeetl and the units

must be identified for sample population. The si@mpust be selected

so that valid inferences can be made to ffmpulation and to any sub-
population.

Sampling procedure can be quite complex and acguihe sample may

require considerable effort and resources; tlext major step is the
preparation for data collection. For surveyss/olving interviews or
guestionnaires, this is a major step, becatls® instruments must be
conducted.

3.1.3 The Questionnaire

A commonplace instrument for observing dataydmd the physical
reach of the observer is the questionnairéThe questionnaire may be
sent to people thousands of kilometres away, whmndsearcher may

never see. Therefore, the educational researdhercallects data with

a questionnaire and the physicists who determthe presence of
radioactive substance with Geiger Counter @rst about the same
degree of remoteness from their respective sowfcdata. He neither

sees the source from which the data originate.

According to Leedy (1997), the questionnaie a totally impersonal
probe. Because of the impersonality associatddtine questionnaire,

four practical guidelines govern its use as a todhe language must be
immediately clear; communication is a deceptivdl.skiVhat is crystally

clear to you may be meaningless to another persime first guideline,
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therefore, for questionnaire construction isatt the assumption
underlying the question must be spelt out clearly.

Initial drafts of a questionnaire should be “trigat” with a pilot run or

trial run.  Such a try out should be done with wdlials similar to the

intended respondents.  The purpose of at pilon is to check for
ambiguity, confusion and poorly prepared itemsPilot run 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 coctshiu of the items and

itis also necessary to consider how data heltabulated, summarised
and analysed. The procedures by which data dve smalysed should

be identified. The survey must produce data taathe used to test the
research hypotheses or answer the questiamsedr by the research
problem.

Questionnaires succeed as their success asngd. The letter to the
respondent should describe the potential vadie the study. The letter
should emphasise the importance of the study tadloeessee. Without

the benefit of common courtesy of our owemdnd on others, poorly
framed letter may be another reason for poeturn of questionnaires.
Planning is essential for tabulating questares to be developed for
mailing to large samples of participants. It isiadble, to consider how

the responses will be tabulated after thesturn. These issues will
be

revisited under the heading “construction” of qi@staire 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 th&udured interview. A
structured interview includes a series of closethfquestions similar to

those used in a questionnaire. Semi-structurete@rviews go one step
further by following these closed form quess with probes designed
to obtain additional, clarifying information. Redéess of which form is

used, interviewing involve much more than tjussking questions. The
questions for the interview should be catgfuplanned and the words
should be accurate as the items in the tipmesre. Furthermore, it
should be pilot tested just like the questmire, to ensure that the
questions are clear, precise and free from bias.
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Planning is necessary for interview to ensure ttaiset objectives will

be achieved. If an interview schedule isedj the interview will
progress in accordance with the schedule.s meeded, the interviewer
will use probes or follow up questions that aremated to elicit clearer

and more complete responses. In some cases, sogdes probes will

be contained in the interview schedule. Ibss structured interviews,
interviews must be prepared to develop arge dheir own probes.
Probes can take the form of a pause in conversttairencourages the
respondent to elaborate, or a probe could be alicgxpquest to clarify

or elaborate on something. A major concern of @ope is that it does

not bias the respondent's answer by suggestioow he or she should
answer (Fowler and Mangion, 1990).

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

3.3 Application of Survey Research

The educators, the teachers, inspectors awkarchers can learn a lot
about science within the school system, withaontacting every child
and every teacher in the school system. e ®ampling methods
developed in survey research can be very usefampfes are sufficient

for many purposes and such studies couldvigeeo much needed
information for positive change and development.

Interview of random samples of pupils, teasheparents etc. could be
conducted on such issues as perception ef dnality of science
education in the country, the whole area of atetth science. Pupils’
view about their science teachers to mention bawacould be carried

out. The fears and anxieties of parents and gepebdic about science

in the school could be determined to alleviate daalns. The important
factor is that the survey should be properly plahaed executed.

Survey research is probably best adaptedoldain personal and social
facts, beliefs and attitudes. It is significardithlthough, a lot of words
are spoken and written about education in genachbkaience education

in particular, most data are not available to safisite 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 widepesca lot of information
can be obtained from a large population. A largeytation or a large

school system can be studied with much less expgeasethat incurred

by a census. Compared with other reseamdthodologies, survey

research is relatively economical. Also, &aee it uses existing
educational facilities and personnel to reduce, ®a8vey research data

are accurately within sampling error.

One major disadvantage is that survey infoiona does not penetrate

very deeply below the surface. The scope ®irformation sought is
usually emphasised at the expenses of the deptiveysresearch takes
a lot of time and money.

Interviews require skill, time and money. Alsonay research requires
a good deal of research knowledge and sophisticatio

The survey investigator must be familiar wiampling question and
schedule construction, interviewing analysis ofadatd other technical
aspects of survey.

4.0 CONCLUSION

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

Survey has specific characteristics that distingitiffom other research
methodologies e.g. the population for the veur must be carefully
chosen, clearly defined and specifically dékoh to set precise
parameter for ensuring discreteness to the populati

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

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

5.0 SUMMARY

Again, you have added another research melthgg to the one you
have already studied. dw that survey is regarded as non-experimental
research. It is the first gquantitative srsb methodology you have
studied in this course.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Analyse the main focus of survey research.

2. Describe the necessary steps you would tekecarryout a study
with the topic: “Attitude of Junior Secondar$chool students to
Integrated Science”.
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1.0 INTRODUCTION

The word experiment is used quite freely in ounetycand therefore, it

has a broad, quite familiar meaning. @ Wdk tabout experimental
programmes and experimental drugs, for exampleesdlnvolve a new

approach or procedure, or new ingredients to sex thie effects will be

when something is tried; we refer to this an experiment or to the
process as experimenting.

In educational research, we use the sameac basncept for an
experiment, that is, something is tried tetedmine its effects. That
something has one or more independent varials) manipulated to
determine the effects. An independent véiamanipulated in an
experiment is called an experimental variable.itdisimplest form, the
experimental study attempts to control thetirenresearch situation
except for certain input variables that then becsospect as the cause

of whatever change has taken place within the ty&tsve design.

The matter of control is so basic to thgpezimental study that it is
frequently referred to as the control group — eixpental group design.

The study begins as far as possible with matchedpg. These groups

are randomly selected and paired so that, fas as possible, within the
limits of the evaluative instruments available,legooup resembles the

other on as many characteristics as possiklpecially those that are
critical to the experiment.
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Experimental Group — Control Group

Though it is assumed that at the beginnioig the experiment, both
groups have identical characteristics valuewl astatus, equivalence is
more theoretical than real. Because of thise group is 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 pasters that provide

the basis for matching.

This unit will be discussed under the foliogv subheadings:
characteristics of the experimental methodassification of
experimental designs, variables one-shot emmmrial case study, one
group pretest-Post-test design, pretest — -t@est control group design,
Solomon four group design, non-randomized robntgroup — pretest,
Post-test design, time series experiment a&odtrol group time series
design.

2.0 OBJECTIVES

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

. state the characteristics of the experimental nie#tmal recognise
the classification of experimental design

. identify the dependent and independent vagbln a research
question objectives

. explain what are extraneous variables

. define the meaning of experimental validity

. state and describe the threats of internal expetah&alidity

. criticise experimental research reports.

3.0 MAIN CONTENT

3.1 Characteristics of the Experimental Method

Before specific experimental designs are othiced, some general
criteria for a well-designed experiment will be smfered. Essentially,

the characteristics that make for a good reseasltyd also apply to the

design of an experiment. The criteria digted here with 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 expamirso that the
researcher can interpret the results. The expatahdesign is so
structured that if the experimental variable hagfect, it can be
detected. This may also mean controlling othelatées 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 thepeement are to be
generalised to a non-experimental setting or é&xample, a
classroom. It means that the experimentcanducted in such a
way that the results will apply to the real edumaail world. We
do not want the artificial or atypical chetexistic of an
experiment to cause the experimental effects.

iii. Basis for Comparison — There must be some way to make a
comparison to determine whether or not there iexqerimental
effect. In some experiments, a control grois used — a group
that does not receive an experimental treatme The control
group in an instructional experiment usualpnsists of a group
of students taught by a traditional methodCertainly not all
experiments require control groups. Compassccan be made
between two or more experimental treatmentsl an occasion
with some external criterion.

V. Adequate Information from the Data — The data must be
adequate in order to test the hypothesesawf experiment. The
data must be such that the necessary &iatistan be generated
with enough precision to make decisions about Hygsx#s.

V. Uncontaminated Data — the data should adequately reflect the
experimental effects. They should not bdecid by poor
measurement errors in the experimental praeedu The
individuals from the various groups should notiatt in such a
way as to cancel the experimental effects tor cause
misrepresentation of the experimental effects.

Vi. No Confounding of Relevant Variables — This criterion is
closely related to adequate experimental obngroup. There
may be other variables operating that have efect on the
dependent variable. If so, these effectsstmnot be
misinterpreted as experimental effects. Theffects must be
separated or controlled, usually through the expental design.

vii.  Representativeness— Representativeness usually means to
generalise the experimental results to somdividuals,
conditions, methods and so forth. To obtaepresentativeness,
experimenters commonly include some form of randefaction
of subjects from the population to which ythéntend to
generalise.
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viii. Parsimony — The criterion of parsimony means thatithwall
other characteristics equal, a simpler designetepred to a more
complex one. Of course, a design must benptex enough for
the purposes of the experiment, but complexityoisemcouraged
for its own sake. The simpler design isually easier to
implement and possibly easier to interpret.

Experiments, like any other types of educstio research, are
susceptible to technical and procedural errorsThe development of an
appropriate experimental design and its adequatéementation require

a considerable and careful planning, but they pi@tihe best safeguard
against errors. Experimental designs require sanabus attention to a
variety of details. This planning is don@ior to conducting the
experiment.

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

Variables are the conditions or charactesstihat the experimenter
manipulates, controls or observes. They d¢#n divided into two,
namely: independent and dependent variables.

The independent variables are the conditimrs characteristics that the
experimenter manipulates or controls in his fler attempt to ascertain
their relationship to observed phenomena. Tdependent variables are
the conditions or characteristics that appeaisappears or changes as

the experimenter introduces, removes or changege independent
variables (Best and Khan, 1995).

In educational research, an independent Jariamay be a particular
teaching method, a type of teaching mater@l reward or a period of
exposure to a particular condition or an attritsueh as: sex or level of
intelligence. The dependent variable may be astaste, the number of

errors in a comprehensive exercise etc. The depéndeables are the

measured changes in pupils’ performance attribatabthe influence of

the independent variable.

There are two types of independent variables:rreat and orgasmic or

attribute variables.  Treatment variables dhm®se factors that the
researcher manipulates and to which he oe sissigns subjects.
Attribute variables are those characteristics tlaainot be altered by the
experimenter such as: age, sex, race orlligatece quotient (1Q). The
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experimenter can decide to include them or rembegmtas variable to
be studied.

SELF-ASSESSMENT EXERCISE 2

Identify the independent and dependent variablessitudy titled “The
effect of remedial mathematics on students’ sciemtegevement”.

3.3 Confounding Variables

Confounding variables are those aspects of a siudgmple that might

influence the dependent variables (outcome meaancejvhose effects

may be confused with the effect of the petedent variable.
Confounding variables are of two types: ext@us variables and
intervening variables.

I. Intervening Variables

In experimental research, certain variablet tlbkannot be controlled or
measured directly may have an important effepon the outcome.
They intervene between the cause and thecteff In an achievement
test, the researcher may suspect that certainblanmaay be influencing

the student's performance though they may bet observed directly,
such factors as anxiety, fatigue, motivation andlish comprehension

ability. These are difficult to define operatiolyabut you cannot ignore

them, therefore, they must be controlled throughuse of appropriate

designs.

ii. Extraneous Variables

Extraneous variables (i.e. variables not maaied by the researcher)
that may have a significant influence upon theltesaf a study. Many

research results are questionable becausethef influence of these
extraneous variables. In a study of tedsherompetence and pupils’
performance, different teachers and whole selaswill be used. Such
variables as academic ability, teacher petggnaage and readiness,
constitute extraneous variables that couldecaffthe result of the study.

It should be noted that for an extraneous varitbleonfound the result

of a study, it must be correlated strongyough with both the
independent and dependent variables that infRience can be mistaken
for that of the independent variables. it almost impossible to
eliminate the influence of the extraneous ialde totally, but a good
design could minimise its influence.
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Controlling Variables

Confounding Variables that are of interest tiee researcher can be
controlled by building them into the study as ingleghent variable. For

example, a researcher comparing two teachingthods may wish to
control teacher capabilities by making it amdependent 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, teacltoncerns for
the good performance of his/her pupil coub@ eliminated by
using a neutral teacher to supervise the exammatio

Randomisation: = Randomisation involves pure chance selectio
and assignment of subjects to experimental control group.
This is a method whereby everyone selected the study has
equal chance of being assigned to either #xperimental or
control group e.g. use of tossing the coin.

Matching Cases:Where randomisation is not feasible, selecting

pairs of individuals with identical or nearlydentical
characteristics and assigning one to expetiahewr control
reduces the influence. Where the variablese arore than one,
matching may not effectively solve the problem.

Balancing Cases or Group Matching: Balancing cases consists

of assigning subjects to experimental and contraligs in such a

way that the means and variances of theupgoare as nearly
equal as possible.

Analysis of Variances: This method permits the research to
eliminate initial differences on several vates between the
experimental and control groups by statistical md¢h The use

of pretest mean scores as covariance is neffective than the
matching process. You should note that eéhesethods of
controlling the extraneous variable need many exesmp make

them meaningful and comprehensible, but owing ¢éosttope of

this work, it is not possible to do so. You shoodohsult research

method textbooks for more examples.

SELF-ASSESSMENT EXERCISE 3

What

iIs the best way of controlling extrangovariables for group of

people in the experimental and control group?
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3.4 Experimental Validity

The criteria of a well-designed experimentn cée summarised as the
characteristics that enhance experimental wgalid Experimental

validity is used here as defined by Campbeifid Stanley (1963) and
Cook and Campbell (1979), and is said to dfe four types: internal,
external, construct and statistical conclusion.

Internal validity refers to the validity of the cause and effectiahce

linking the independent variable and the dejpat variable. It
guestions whether the experimental treatmentyreatiakes a difference

in the dependent variable. To answer this questienresearcher must

be confident that factors such as extranewasiables have been
controlled and are not producing an effebhttis being mistaken as an
experimental treatment effect.

External validity of an experiment deals with the generalisabilitjhe
results of the experiment. In what populationsialdes, situations and
so forth, do the results generalise? Generalg/nibre 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 el
dependent variables in an experiment andthe ways that these
variables are operationalised in the experimeetaing. The concern is
that the constructs that are investigatedldcobe construed to be
different constructs.

Statistical conclusion validity refers to the validity of the decision that

there exist a statistically significant differermetween the experimental

group and the control group. This is tfiest step in deciding whether
the experimental treatment has had an effecA mistake at this point
will lead to an inaccurate conclusion about theaotmf an independent

variable on the dependent variable.

3.4.1 Threats to Experimental Validity

Experimental design should enhance experimentlldity, but

experimental validity does not depend on expental design alone.

The specifics of the experiment have an uerice and a number of
things can happen to threaten experimentdiditya both internal and

external.

Campbell and Stanley (1966) have summarised threats to
experimental validity identifying 12 threats, eigbtinternal validity and

four to external validity. Table 12.1 listand describes most of
these
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threats and provides an example on how eaohld occur. Because
these are experiments, all examples assuna s$lome experimental
treatment has been administered.

Table3.1: Threats to Experimental Validity

S/N | THREATS EXAMPLES
Internal Validity

1. |History - unanticipateiDuring a relatively short
events occurring while | instructional experiment, ong
the group of subjects misses

experiment is in progréssstruction due to a power failure
that affect the depende¢amt the school.

variable.

2. In a learning experiment, subject
Maturation — processg¢performance begins decreasing
operating within the subjegtafter about fifty minutes due to
as a function of time. fatigue.

3. In an experiment in which
Testing — the effect ofperformance on a logical

taking one test on thgreasoning test is the dependent
scores of a subsequent testvariable, a pretest cues the
subjects about the Post-test.

4, Instrumentation — an Two examiners in an
effect
due to inconsistent usginstructional experiment
of

=

the measuring instrumenty. administered the -fegst wit
different  instructions and
procedures.

5. | Statistical regression —|bBn an experiment involving
effect caused by a tenden¢yeading instruction, subjects
for subjects selected on | greuped because of poor pretest
basis of extreme scorggeading scores show
to
regress toward an averapeonsiderably greater gains fhan
performance on a| the average and high readers.
subsequent test.

6. | Selection — an effect due tpThe experimental group in|an
the groups of subjects|instructional experiment congists
not of a high-ability class, while the
being randomly assigned tacontrol group is an average-
groups; a selection factor isability class.

operating such that the

groups are not equivalent.







EDU823

EDUCATIONAL RESEARCH MED8D

Mortality — an effect due tg

subjects dropping out of tHego determine the effects o

experiment on a
random basis.

nof

Selection-maturation
interaction — an effect
maturation not being
consistent across the groups
because of some selecti
factor.

various exercises,
finding exercise most difficylt
stop participating.

In a problem-solving
eXperiment, intact groups

junior high school students
senior high  students
pmvolved.  The junior high

than the older students.

External Validity

Interaction effect of testipgn
— pretesting interacts \{'ﬁehperiment,

the experimental treatm
and causes some effe
such that the results
not generalise to g
unpretested population.

a physical performange

bjects to
Cisay

respond in a

to the experimental

rcase if there were no pretest.

Interaction effects

selection biases and thevhich teaching method is
experimental treatment — aexperimental

effect of some selecti
factor of intact groups
interacting with  the
experimental treatment
that

would not be the case if thp

groups were forme

randomly.

Reactive effects of
experimental arrangemef
— an effect that is due to the
artificial or novel
experimental setting. (N

that this can also threafeclassroom.

internal validity).

Multiple-treatment

The

treatment, IS
reffective with high achievers.

An experiment in remedial
it®ading instruction has an
that does not occur when
remedial reading prograims
ateplemented in the regular

An experiment in remedial
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same subjects receive

two
or more treatments (as
a

repeated measur
design)...there may be
carryover effect between
treatments such that the
results cannot

that does not occur when
remedial reading program i

in

bs  implemented in the

alassroom.

regul

generalized to
treatments.
Construct Validity

Inadequate preoperational
explication of constructg

insufficient definition of
the independent and/d
dependent variables.

Mono-operation bias — only
one form of the
experimental variable g
implemented.

Mono-method bias onl
one form of the
dependent

variable is implemented.

Hypothesis-guessing withi
experimental condition

participants behave
differently when they know
they are part of

experiment. (Note that
the

behavior of subjects c&n

also threaten internj

validity).

Confounding  constructs
and levels of construct

sin I
g

+when they know they are

an

Two teachers implement
individualized instruction in very
different ways because they lag
a precise definition of the term.
r

An experiment concerning |

effect of feedback
written feedback.

YAn experiment on reducing
anxiety uses only a paper;
pencil self-report of anxiety.

Subjects
program

in an experimenta|
interact  differentl

studied.

Al

A researcher concludes thdg
smusic enhances exerci

drawing conclusions aboutprograms when this

is onl

variables when some levels
of the variable are absent.

for certain kinds of music.

)

y

—

the

ar

k

he

includemly

test
and-

being

true
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Statistical Conclusion
Validity

1. |Low statistical power - A researcher concludes thdt two
using a sample size thastructional approaches gre
is equally effective when an
too small to detedtexperiment with five students in
differences between| each group vyields no significant
groups. differences.

2. A researcher reports meang and
Violated assumptions of variances of nominal scaled dafa
statistical tests — failingsuch as ethnicity.
to
meet the underlying

3. | assumptions. A researcher compares twg
methods on fifty dependent

Finding and the error |variables and bases conclusions
rate on two significant findings.
roblem - capitalizing |o . ,

4. Ehance findings? g R psychologist  finds no
difference between boys’ apd
girls’ recall of memories of

Reliahility of measures infancy.

using technically
inadequate measures.

SELF-ASSESSMENT EXERCISE 4

What is experimental validity?

4.0 CONCLUSION

In this unit, you have learnt that the experimestatly goes by various

names,
Post-test control group design.
cause and effects.

The experialennethod deals wi

such as: cause and effect methodyrakaloy method, pretest —

th

An experiment involves the comparison of te#ects of a particular

treatment with that of a different treatment no treatment.

Th

ere are

two types of variables — independent and eddpnt variable.
Confounding variables are those that canuamte the dependent

variable.
variable matching,
Experimental validity,
intended to measure. There
external validity.  Threats to
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testing, history, selection, experimental atm and statistical
regression.

5.0 SUMMARY

In this unit, you have started work on eaxpental design which is a
very important aspect of research method in edorcatiYou have learnt

about the important issues that are veryessary for effective
understanding of experimental design. In thext unit, you will study
experimental design.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the relevance of any two variables thatspbmme 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 Research I
Unit 2 Ex-Post Facto Research and Evaluation Research
Unit 3 Population and Sample

UNIT1 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
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

You will note that the last unit was titletExperimental and Quasi-

Experimental Research I”. This suggests that teegnt unit is part of
and a continuation of the previous unit. ouY are therefore, advised to
revise the last unit before you embark on studyiregpresent unit.

Some of the facts you studied in the last unit b@lmentioned here as a
preparation for the present study. At the begigrhthe experiment, it

is assumed that Experimental Group is equal t€€@ntrol Group. An
experiment involves the comparison of theea® of a particular
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treatment with that of a different treatment onoftreatment. Also, you
were told that variables are the conditioas characteristics that the
experimenter manipulates, controls or observes.

You also learnt that variables that are not ofregeto the experimenter

may be removed or their influence reduced fgmoving the variables,
randomisation matching, group matching or analgsisriance. For an
experiment to have internal validity, the fact thate been manipulated

should have a genuine effect on the obsereedsequences while
external validity deals with the generalisdypil of the findings and
threats to internal validity are brought atoby the following factors:
maturation, history, testing, instrumentatiostatistical regression,
selection and experimental attrition.  Youowldd make sure that the
facts reviewed here are quite clear to you leefgiou proceed 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 thesiiaom

. criticise experimental research results

. describe a particular research design.

3.0 MAIN CONTENT
3.1 Classification of Experimental Design

There are three categories of experimentasigds, namely: pre-
experimental designs, the true experimentasigs and the quasi-
experimental designs. The non/quasi-experimemsigas lack both the
random assignment to conditions and the obngroup that are such a
central part of the good experimental designswWhile they are
sometimes useful, they illustrate some inherareakness in terms of
establishing internal validity.  The betteestyns are called true
experimental designs. The strength of expenis as research
techniques is that they are designed to lenals make inference about
the causality. The element that makes this passsithe control.

In experiments, the researcher has considerabteotower determining

who participates in a study, what happens them and under what
condition it happens. In order to appreciate thpdrtance of this, some

of the key terms in experimental research are dssdiat below.
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At the core of experimental research is tlaet that the investigator
exposes the people in an experiment, commamdferred to as
experimental subjects to some conditions ariables called the
experimental stimulus. The experimental shimuor experimental
treatment is an independent variable direathanipulated by the
experimenter in order to assess its effect on hebav Recall as it has

been discussed earlier and again in Unit that independent variables
are those variables in a study that are hypatbdgio produce changes

in another variable. The variable affected byitlieependent variable is

the dependent variable — so called because ite \&ldependent on the

value of the independent variable.

An experimental group is a group of subjestho are exposed to the
experimental stimulus. Experimental conditios the term used to
describe the group of people who receive #@erimental stimulus.
The third is the quasi-experimental designThe logic underlying
experimentation is illustrated by means of saries of symbols. The
following symbols are commonly used to describeeeixpental designs:

O = an observation or measurement of the dependeratbleyi

X = exposure of the people to the esipental stimulus or
independent variable;

R = random assignment to conditions.

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

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

In this experiment, the researcher measures thendept variable (this

is called pretest), exposes the subjectsthe independent variable and
then re-measures the dependent variable. oB8e major way for
assessing whether the independent variable in periexent has had an

effect or not is to make a comparisn ofe tpretest scores 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 asnbmis used in
experimental design?
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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 angé¢ group has a pre-
experimental test, it administers the experimetnégtment and is given

the same test. A science teacher wanted to fihtheweffect of using a

particular method in teaching his/her pupils.He/She gave them a test
before using the method. After using tmsethod consistently for at
least six weeks; he/she varies the test siteaither by rearranging the
numbering or by rephrasing some of the itemsThe test is re-
administered. Any effect observed is attributethetreatment which is

the new teaching method.

It is necessary to mention that there amries of weakness in this
design. With the exception of attrition and selactivhich are irrelevant

owing to the lack of a control group, thiesign is subject to the other
five threats to internal validity. If a dhorical event related to the
dependent variable intervenes between theegtreind the Post-test, its
effect could be confused with those of thelependent variable.
Maturation pretest and the Post-test scores, €papd pencil tests are
used, a shift of scores from pretest to t#est could occur owing to
testing effects.

Regardless of the measurement used, instratn@mt changes could
produce variations in the pretest — post-test a result of regression
towards the mean. In all, these variatioms the dependent variable
produced by one or more of these validitgats could be mistaken for
variation due to the independent variable.

3.2.2 Static Group Comparison

The static group comparison is used to dater the influence of
variable on one group and not on another.

Group I xO
Group I1-0O

In this case, there are two groups; the experinhgndaip is exposed to

treatment, X, the control group is not. efldh is no provision for
establishing the equivalence of the experialerand control group and
this is a very serious limitation. A resde®er gave homework on the
topic He/She is teaching for a period of one maata class and gave

no homework at all to another class. Ae tend of one month, he
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administered the same achievement test tch boasses. The major
validity threat to this design is selection.

SELF-ASSESSMENT EXERCISE 2

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

3.3 True Experimental Design

In true experiment, the equivalence of thepeeimental and control

groups is provided by random assignment abjexts to experimental

and control groups. Although it is difficulto arrange a true
experimental design, particularly in schoolssl@mom research, it is the
most effective type of design and should bsed whenever possible.
Three experimental designs are discussed undesehbimon.

3.3.1 The Pretest — Post-test Control Group

Experimental Group | ROXO,
Control Group Il RQ- O,

XGan=Q-0
—Gain=Q-4
O, X O, pretests
O, x 0O,

This design utilises a true control groumcluding random assignment
to equalise the comparison group, which elates all the threats to
external validity except perhaps experimentaltaitri Because of this,

we can have considerable confidence that difference between
experimental and control group on the dependerhia is due to the

effect of the independent variable. Most of thed#ts are minimised in

this design. History is removed becausehbgroups experience the
same events except for the experimental #&gsnu Because the same
amount of time passes for both groups, matitur effects can be
assumed to be equal, both groups are peetesherefore any testing
influences on the post-test should be the samatrumentation effects

are controlled because any unreliability in the soeament process that

could cause a shift in scores from pretest to pEsttshould be the same

for the groups. Randomisation controls thred selection by making
sure that the comparison groups are equitialenAttrition is the only
threat that is not controlled due to itstun@a because people die, move
away, get disinterested etc. For analysis, gasnescmay be compared

and subjected to a test of the significanae the difference between
means.  Pretest scores can also be usednalysis of covariance to
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statistically control any difference betweehe t groups at the beginning
of the study.

3.3.2 The Solomon Four — Group Design

ROXO
RO-0
RXO
R-0

This combines the two group design previously dised, the Post-test

only and the pretest-Post-test. It is tflwree possible to evaluate the
effects of testing history and maturation. Anadysi variance is used to

compare the four Post-test scores and analysisvafriance to compare

the gains. The advantage of the Solomomr FGroup design is that it
enables the researcher to check on possible efieptetesting, because

some groups are pretested and others ndt. is possible that pretesting
affects the Post-test score or that pretgstinteracts with the
experimental treatment. That is, the effect ofdkperimental treatment

is not the same in pretested and non-pesteggroups. Because
pretesting is not the rule in actual classro practice, this is often an
important consideration for validity. A major ddalty in this design is

finding enough subjects to assign randomly to fmwivalent groups.

3.3.3 The Pretest — Only Control Group Design

RXO
R-0

This design is one of the most effective ways inimising the threats

to experimental validity. It differs fromhe static group comparison
design in that experimental and control geoupre equated by
randomisation. At the conclusion of the exment, the difference
between the mean test scores are subjeatededt of statistical
significance of variance analysis with a @hostopic to provide a
paradigm for a true experimental design.

SELF-ASSESSMENT EXERCISE 3

Choose a topic in your area and provideparadigm for a true
experimental design.

3.4 Quasi-Experimental Designs

These designs provide control of when and to whHoemteasurement is
applied, but because random assignment toeremental and control
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treatment has not been applied, the equicalenf the group is not
assumed.

3.4.1 The Non-Randomised Control Group PretedRost-test
Design

The non-randomised control group pretest -st-Rast design
configuration is similar to the pretest — sPtst; true experimental
group except for randomisation.

OXO
OXO

This design is often used in classroom eRrpaits when experimental
and control groups are such naturally assembpioup as intact classes
may be similar.

3.4.2 The Time Series Design

The time series design consists of takingseries of evaluation and
introducing a variable or a new dynamic intbe system after which
another series of evaluation is made. If sabstantial change results in
the second series of evaluation, it may teasonably assumed that the
cause of the difference in results was flaetor introduced into the
system. In this paradigm, O, — 4 are differentfr@, — Q.

3.4.3 Control Group Time Series

In control group time series, a variant tfe time series design
accompanies it with a parallel set of obagons, but without the
introduction of the experimental factor. Thidesign would then take a
configuration like the following:

0-0-0X—-0-0-0-0—
0o-0-0---0--0-0—-0—>

Such a design tends to ensure greater controhffermal validity. The

advantage of a design of this constructian that it adds one further
guarantee toward internal validity in drawing carsibn with respect to

the effect of experimental factor.

SELF-ASSESSMENT EXERCISE 4

What is the major difference between Truepeexnental and Quasi
experimental Design?
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4.0 CONCLUSION

In this unit, you have learnt that experitaéndesign can be classified
into three major groups mainly: pre-experinaéntesigns, 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 desigriorBon
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 differencetwaen true experimental
design and others is the randomness of the sanipléhe next unit, you
are going to study Ex-post facto and evaluatiopaesh.

6.0 TUTOR-MARKED ASSIGNMENT

Describe how you would carry out a true experiraksiiudy using any
topic of your choice (Try to use all the knowledgel have acquired in
this course so far).
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1.0 INTRODUCTION

The preceding unit dealt with experimentald aquasi-experimental
studies. In educational studies, a lot of emphagiaced on empirical
studies and the experimental method provides nfasiah studies.

In this unit, effort will be made to presesome further explanation of
correlation studies as a research design andtlink with Ex-Post Facto
designs. Some authors describe Ex-Post Faesign as an
experimental design in a reverse directionGenerally, Ex-Post Facto
research is a sub-type of the non-experilhemt@thod. @ The method
observes existing conditions and searches bdckugh the data for
plausible causal factors. It adopts the deduetp@oach in which the
crime is discovered and the cause or motivatiortfione is sought.

Evaluation research often addresses two bagials: formative
evaluation and summative evaluation.  Thouthiis unit will briefly
discuss assessment and evaluation in termsdesfcriptive research, it
will concentrate on programme evaluation.
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In this unit, therefore, you will study Ex-Post Eaacts approach under
correlation design; definition; difference betwesperimental research

and ex-post facto research, self-selectionaluation limitation, and
value of ex-post facto research while undmraluation. The study will
briefly mention the assessment of school,midive and 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 sialdish relationship
between two sets of data. The situation is ofggmasented by this type
of diagram:

. = Q

Often, researchers believe that if they show thzdsative relation exists
between two factors, then it means that daetor is the cause of the
other.

Correlation does not mean causality. Thate ocan demonstrate a
statistical positive correlation between twetss of data does not by
anyway mean any causality between them.  Tmegram below
illustrates the possible forms within any correatsituation.

Given two variables Oand Q when Ox is the independent variable,
then three conditions might be drawn with respecthése data thus:
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() O,hascausedO Ge= Q
(i) O, hascaused 0 G Q
(i)  Some unknown third variable is responsibe iboth Q and Q;

0,=0,
SELF-ASSESSMENT EXERCISE 1

Does high positive correlation mean causality? Mes. Explain your
answer.

3.1.2 Ex-Post Facto Studies

Ex-post facto studies are not experimentaldiss.  Control is one
condition that is characteristic of the experimemtathod. But after an
event has already happened, definitely, it caneatdmtrolled any more.

3.2 Definition of Ex-Pgst Facto Design

Ex-post facto means “from a thing done afteds” and when ex-post
facto research is done, variables are studiedretrospect in search of
possible relationships and effects. There ao variables deliberately
manipulated by the researcher. Ex-post facto reseges by different

names.

Krathwohl (1993) includes ex-post facto resharas part of “after-the-
fact, natural experiments”. These are not eerents in the sense that
the researcher manipulates variables, but runagtural conditions in

which there are operating independent and dependeiables. Causal-
comparative research is another term sometimssd for this type of
research. Essentially, causal-comparative arebe explores effects

between variables in a non-experimental <pttin It is more a way of
analysing research data than a separate reseatisbdneEx-post facto

research is systematic empirical inquiry in whilel tesearcher does not

have direct control of independent variables beedlusir manifestations

have already occurred or because they ateerently not manipulable.
Inferences about relations among variables arade without direct
intervention, from concomitant variation of dependent and dependent
variable (Kerlinger, 1977).

3.2.1 Basic Difference between Experimental Bearch and
Ex-Post Facto Research

The basic structure in which the experimensientist operates is
simple. He/She hypothesises if x increasd®n y also increases.
Depending on circumstances and his/her peksgmadilection in
research design or measure x, he/she then obgerses if concomitant
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variation, the variation expected or predicttdm the variation in x
occurs. Itis noteworthy that the scientists msdrom a controlled x
toy.

In ex-post facto research, direct control nst possible. Neither
experimental manipulation nor random assignmeah be used by the
researcher. For example, if you want tadgt “The cause of mass
failure in chemistry during the last West Africaraiination Council’s
examination”, the incident has already takplace and there is no way
you can control any of the possible variables, aghstudies, readiness,

teachers’ concerns, supply of necessary facildgtes

The most important difference between expenmialde research and ex-
post facto research is ‘control’ or manipuaat of variables. In the
experimental case, the researcher at least manipulative control.
He/She has at least one active variablef an experiment is a ‘true’
experiment, he/she can also exercise control byorarsation. He/She

can assign subjects to groups at randomsloe can assign treatment to
groups at random.

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

SELF-ASSESSMENT EXERCISE 2

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

3.2.2 Self-Selection and Ex-Post Facto Research

In any ideal social studies and humanitiesearch world, the random
assignment of subjects to groups and the drawimgrafom samples of

subject, treatment to groups would always pessible. In the real
world, however, one, two or even all thereth of these possibilities do
not exist. But it is not possible in essp facto research to assign
subjects at random. Thus, subjects can assigseladt themselves to

groups, on the basis of characteristics ottiean those in which the
investigator may be interested. The subjects bhedreatments come as

they were already assigned to the group.

Self-selection occurs when the members of thagheing studied are

in the group, in part, because they diffaedly possess traits or
characteristics extraneous to the researchblegmg characteristics that
possibly influence or are otherwise related tovtweable of the research

problem.  There are two kinds of self-setett into samples and into
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comparison groups. The latter occurs wherbjests are selected
because they are in one group or anotherscience educators and non-
science educators, integrated science studentd non-integrated

science students, science students that score abexiéin the test and

those that did not. That is, they areedeld because they possess the
dependent variable in greater or lesser degree.

Self-selection into samples occurs when subjeare selected in non-
random fashion into a sample. The usual ex-pas$b fstudy uses group

that exhibit differences in the dependent variabRut the two cases are

basically the same, since the group memberstm the basis 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 Interpretaton

Ex-post facto research has three major wesese two of 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 klas the basis of the third
weaknesses: the risk of improper interpretatio One danger with ex-
post facto research is that a prediction niay quite spurious, but its
plausibility and conformity to preconception mayk®eat easy to accept.

Ex-post facto research is conducted without hymeblend predictions,

research in which data are just collectedd ahen interpreted could
mislead.

3.3 The Value of Ex-Post Facto Research

Despite its weakness, much of ex-post factésearch must be done
simply because many research problems in dbeial sciences and
education do not lend themselves to experiahiemnquiry. A little
reflection on some of the important variables educational research —
intelligence, teacher personality, home backgdo etc. will show that
they cannot be manipulated. Controlled inguis possible, but true
experimentation is not.
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SELF-ASSESSMENT EXERCISE 4

State the greatest weakness of ex-post facto dsear

3.4 Descriptive Study

A descriptive study describes and interprets what is concerned with

conditions or relationships that exist, opnsothat are held, processes

that are going on, effects that are evident, ardsethat are developing.

It is primarily concerned with the presemlthough it often considers
past events and influences as they relate to dwosnditions. This unit

will discuss descriptive studies that use quamigatnethods.

. Assessment: Assessment describes the status of a opiemon
at a particular time. It describes withoualue judgement a
situation that prevails, attempts no explamatiof underlying
reasons and makes no recommendations foronmacti It may deal
with prevailing opinion, knowledge, practices conditions. As
it is ordinarily used in education, assesdmelescribes the
progress students have made toward educatigoals at a
particular time. It does not generally pdev recommendations,
but there may be some implied judgment ¢ tsatisfactoriness
of the situation or the fulfillment of society’s mactation.

. Evaluation: Evaluation is a process used to determivieat has
happened during a given activity or to amstitution. The
purpose of evaluation is to see if a given progransrworking,
if an institution is successful according to thalgacset for it, or if
the original intent is being successfully ret out.  To
assessment, evaluation adds the ingredient of yadlgeement of
the social utility, desirability or effectivees of a process,
product or programme and it often includes recommendation
for some course of action. School surveys arellysexgaluation
studies; educational products and programs examined to
determine their effectiveness in meeting thecepted objective,
with some recommendations for construction action.

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

SELF-ASSESSMENT EXERCISE 5

What is the main objective of an educational assens exercise?
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3.5 International Assessment and School Surveys

This will be discussed under the following sub-tpi

3.5.1 International Assessment

The International Association for the Evaloati of Educational
Achievement with headquarters in Stockholm, e@en, has been
carrying out an assessment programme in &mbau of countries since
1964. The first study, the Internationaludt of Achievement in
Mathematics (Torsten, 1967) compared achievéman twelve

countries. Short answer and multiple choice test® administered to
13-year-olds and to students in their lagtary of the upper secondary
schools, prior to university entrance. Motkan 132,000 pupils and
5,000 schools were involved in the surveyJapanese students excelled
above all others. Although the purposeédstessments not to compare

school systems, the data led observers to makecamsparisons. Other
assessments have been carried out and tmebemu of participating
countries has been increased to twenty-two.

Earlier, the meaning of educational assessmenewglained to you. In
addition, you have been provided with an neple of educational
assessment. Itis hoped you could now carryoutaehnal assessment
with your local government area or the nation.

3.5.2 School Surveys

According to Best and Khan (1995), what h@aditionally been called
school survey, is usually an assessment awmdluation study. Its
purpose is to gather detailed information e used as a basis for
judging the effectiveness of the instructionlcility, curriculum
teaching and supervisory personnel and fisdneesource; in terms of
best practices and standards in education.

Many city, township and country school sysierhave been studied by
this method for the purpose of determining statwsadequacy. These
survey evaluations are sometimes carried ogn am agency of a
University in the area like IEA in Ibadan. Indivals could embark on

this on a smaller scale.

3.6 Programme Evaluation
The most common use of evaluation is to deternfire=tfectiveness of

a programme and sometimes the organisatiomhe school surveys
described earlier are evaluation only of the orggatinon.
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Programme evaluations, while often includinige torganisation, focus
primarily on programme effectiveness result. Asif®@an and Thomas

(1980) put it: Evaluation deals with results, irded or unintended. The

guestions asked during evaluation are usuallydhees Regardless, of

the context, evaluation seeks:

i.

il
iii.
iv.
V.
Vi.
Vii.
viii.

iX.

What are the goals and objectives of the orgaoisati

What should be the goals and objectives of therasgéion?

What results were intended by the programme, pragetivity or
organisation?

What results were obtained from the programime the

organisation?

What were the values and usefulness of thethod and means

used to achieve the results?

How well was the programme organisation adstened and

managed?

What, if anything, about the programmeganisation should be

changed?

What, if anything, about the programmarganisation should be

continued?

Should the organisation exist at all?

Evaluation is more than testing or measuring, includes
asking/answering basic questions about effatel results. In many
cases of educational programme, the majouegssare: goals and
objectives of the organisation, student leagni The focus is often on,
what is being taught how it is being taugabhd most importantly,
whether the subject matter was learned.

Therefore, evaluations of school-based programmeesancerned with
two aspects of the evaluation process thatfarmative and summative
evaluations.

Summative Evaluation — is what most people think of when they
consider evaluation.  Their primary purposage to determine grades,
judge teaching competence and compare curricula.

Formative Evaluation — the main purpose of formative observatitn

to determine the degree of mastery of aemgivtask and to pinpoint the
part of the task not mastered.

SELF-ASSESSMENT EXERCISE 6

Explain three major issues in educational evaluatio
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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 experimentaldiss because they
lack control and randomness;

. Lack of control or manipulation is the majatifference between
ex-post facto and experimental study;

. Two types of self-selection into groups amio samples were
identified;

. Ex-post facto has three limitations, namely: latknanipulation,
lack of power to randomise and risk of impropeerptetations;
and

. Assessment and evaluation could be described descriptive

guantitative study.

5.0 SUMMARY

With the discussion on ex-post facto and lwatgon research
methodologies, you have now completed studies emyibes of research
methodologies. Using your knowledge of typefs research, you can
now move to the next stage which deals with metlogies for carrying

out research. You will start your study this section with population
and sample which constitute the next unit.

6.0 TUTOR-MARKED ASSIGNMENT

1. Describe the study on how you would evaludbte teaching of
primary science in your Local Government Area.
2. Choose any five ex-post facto research topecsl write two

research questions you will use in each cfgeu may wish to
review the unit on research questions).
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1.0 INTRODUCTION

In Unit 14, you were infomed that the dission on types of research
has been concluded. In this unit, you are goingfidy population and
sample.

Population parameters and sampling technigaes of paramount
importance and are regarded as very crititdtors for the success of
most educational studies. The primary pupad research is to
discover principles that have universal agpion, but to study
population to arrive at generalisation is oftengsnimpracticable, if not
impossible.  Some populations are so larpat ttheir characteristics
cannot be measured before the measuremenid coe completed, the
population itself would have changed. Imagineuayif attitude of all
Nigerian primary school teachers toward primargsce. The study of

a population of this size would require tlservices of thousands of
researchers, the expenditure of millions o&irdl and hundreds of
thousands of working hours.

Fortunately, the process of sampling makespdssible to draw valid
inferences or generalisations on the basis cafeful observation of
variables within a relatively small proportion dktpopulation.

In this unit, you are going to study the populattomd sample under the
following sub-topics: definition of populatiorand characteristics of
population, sampling, sample size, kinds @mpgling and 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‘A population is any
group of individuals that have one or mockaracteristics in common
that are of interest to the researcher. e Tpopulation may be all the
individuals of a particular type or a momestricted part of that group.
All primary school pupils, all female secondaschool teachers, all
university science educators may be a population”.

A sample is a small proportion of a population sild for observation

and analysis. By the characteristics of the sapgpie can make certain
inferences about the characteristics of thapufation from which it is
drawn. Contrary to some popular opinionmgkes are not selected
haphazardly, they are chosen in a systenfigticndom way, so that
chance or the operation of probability can be st

A sample is drawn from a population which referalftgpossible cases

of what one is interested in studying. most educational studies, the
target population is often people who have somgqoder characteristic

in common, such as: all teachers, all viee chancellors, all politicians
etc.

A population is not always made up of peppit could be integrated
science laboratories in Bauchi State, all nusgy textbooks used in
Nigeria etc. A sample consists of one or more el@mselected from a
population.  The manner in which the elerserdre selected for the
sample has great implications for the sclentiutility of the research
based on that sample. To select a goochplsa you need to define
clearly the population from which the sample id#odrawn. Failure to

define the population clearly can make gdiseng from the sample
observations highly ambiguous and result irawihg inaccurate
conclusions.
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SELF-ASSESSMENT EXERCISE 1
Discuss how samples are chosen?

The definition of a population should specify fabhings — content, unit,
extent and time. The content of the poputa refers to the particular
characteristics that members of the populatisave in common. The
unit indicates the units of analysis. The ext#rihe population refers

to its special or geographic coverage. Time factor refers to the
temporal period during which a unit would veato possess the
appropriate characteristics in order to qualifytfoe sample.

An example of a population could be all rdhiyear junior secondary
school students in Oshodi/lsolo Local Governmergafof Lagos state,

all the schools within the space covered thys area. The content is
every member of the population must studyegrated science and
should be in JSS 3. Though all the students al&®$ 3, it is likely that

some students must have transferred from rotghools to schools
within the Oshodi/lsolo Local Government Area.The time factor may
be a decision of the researcher to chodse sample from only those
who started their schooling in the schools withia Local Government

Area which means that, to be selected from the lptipn, the students

should have spent some years in any of gebools within the Local
Government Area.

SELF-ASSESSMENT EXERCISE 2

List any two factors that are covered whdefining a population. Are
all the factors necessary for all studies?

3.2 The Purpose of Sampling

A major reason for studying the sample rather tharentire population

is that the population often times very large drigl hot feasible to study

it for example, if a study of teachers consistedlbfeachers in Nigeria,

it is not really possible to study each ctea in the entire country; the
time and weight of report will be very prohibitiveSampling allows you

to study a workable number of cases frone targe group to derive
findings that are relevant to all members of theugs.

A second reason for sampling is that informaticenmah from an entire
group maybe too bulky and tedious to realise. éxample, if the study
requires assistants, a sample will enable youlexstew qualified and
committed assistants as against a large numbessatants who might
not do the work properly. Few properly paid assit are likely to do

the work more effectively than a large numbef uncommitted ones.
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Also, it offers opportunity for better contro An improperly drawn
sample renders the data collected virtuallsgeless. An important
consideration regarding samples is how reptatge they are of the
population from which they are drawn. A represtwasample is one

that accurately reflects the distribution of reletvaariables in the target

population.  You should always assess thpreeentativeness of a
sample in order to make accurate conclusion.

SELF-ASSESSMENT EXERCISE 3
What is the most important reason for samplingduncational research?
3.3 Types, Methods and Procedures for Sampling

One basic rule holds whenever a researctmrsiders methodology in
relation to data. It does not matter whetlthe methodology concerns
sampling, statistical procedure or any othgpe of operation.
According to Leedy (1977), the general ruke Look carefully at the
nature of and the quality of the data. it noteworthy that not all data
lend themselves to sampling. It is onlyprapriate whenever large
populations that have outward semblance ofmdgeneity are to be
studied. @ Sampling can be divided into twajor categories, namely:
probability and non-probability sampling.

Probability Sampling

In this type of sampling, the researcher can spétiadvance that each
segment of the population will be represented ensdmple. This is the
distinguishing characteristic or feature ths¢ts it apart from non-
probability sampling. = The composition of theample is derived by
selecting units from those of a much larger poparat

In survey studies, the way the sample urdare selected is important.
Generally, the components of the sample ah®sen from the larger
population by a process known as randomisatio Such a sample is
known as a random sample. Other types pofbability sampling are:
systematic sampling, stratified sampling, prtipoate and
disproportionate sampling and area sampling.

Non-Probability Sampling

In non-probability sampling, the researchers hao way of forecasting,
estimating or guaranteeing that each elementthe population will be
represented in the sample. Non-probability sargpdisn be divided into

two types, namely: convenience or accidendaimpling and quota
sampling.
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Convenience or Accidental Sampling

Convenience sampling makes no pretence ohgbaiepresentative of
population. It takes the units as they arrivelmndcene or as they are

presented to the researcher by chance. afempt is made to control
bias.

Depending on the purpose and the researcher’'s aess®f the crudity
of this type of sampling, convenience sangplimay be appropriate to
some less demanding kinds of data collection.

Quota Sampling

It is a variant of convenience sampling.t delects respondents in the
same ratio as they are found in the gengrapulation. For example,
supposing you want to interview 30 studemts science each from two
nearby schools over an issue like: specmly | for science laboratory
work.

Quota sampling demands that you just seldet first available 30
students from each school. The only assumptitimeisthe numbers of

science students in both schools are approximatgial. This is also an
unregulated type of sampling. It has nmithtion except the size of
each category. You have no probability lmbw the 30 will arrive at
your interview site.

Other types of non-probability sampling arAvailability Sampling,
Snowball Sampling, Purposive Sampling and Dimerai@ampling.

The ultimate objective of any research is to colida (information) so

as to provide some useful principles, theories aggheralisations. The
importance of valid and reliable data in essh work requires no
emphasis whatsoever. As a result of thesch of the 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 provalerepresentative sample.
But the concern of a researcher is to be as ceatapossible that his/her

sample is a representative. @ Sampling appesacthat make use of the
probability theory can both greatly reduce the clesrof getting a non-
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representative sample and what is more importantmip the researcher

to estimate precisely the likelihood that sample differs from the true
population by a given amount. In probability sa@spleach element in

the population has equal chance of being selegtéldebresearcher. The
calculated sampling error is an estimate of thergxio which the values

of the sample differs from those of the agon from 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, suged for non-probability
samples, samples in which the researcher doeswat the probability

of each population being included in the glm Although non-
probability samples can be very useful, thdg have some important
limitations.

First, without the use of probability in the seien of elements for the
sample, no real claim of representative can be mabeere is simply no

way to ascertain precisely what populatiof, any, a non-probability
sample represents. This greatly limits the abibtgeneralise findings
beyond the level of sample cases.

A second limitation is that the degree aodmgling error remains
unknown and unknowable. With no clear populatiemy represented

by the samples, there is nothing with which to camgt. It also means

that the techniques for estimating sample sizenare@pplicable to non-

probability samples. The only factor impactingsample size for non-

probability samples is that sufficient casancbe selected to allow the
types of data analysis that are planned.

A third limitation of non-probability samples inles statistical test of
significance. These commonly used statistits be discussed later)
indicate to the researcher whether relationshipadan sample data are
sufficiently strong and generalisable to the whmdeulation. All these

tests incidentally are based on laws of @bidily and assume that a
random process is utilised in selecting the samaj@ments. Therefore,
non-probability samples do not qualify for tessajnificance.

All these limitations do not mean that naokability sample have no
use whatsoever. They are very useful when thecobgeof the study is

to determine whether there is a relationshiptween independent and
dependent variable and there is no intent generalise the results from
the sample to larger population. If gensnady sample results to a
population is a major goal of a study, then norbptolity samples must

be used with minimum care because they eaoduce very misleading
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results. It should be noted that it is not the ikthe sample that makes
for accurate results, rather the proceduregdufor selecting 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 th&tave one or more
characteristics in common that are of interesh&researcher;

. a sample is a small proportion of a popofatselected for
observation and analysis;

. four factors associated with population amontent, unit, extent
and time;

. sample is studied because population could vieey large and
near impossible to study;

. carefully selected representative sample teitdslf to
generalization of findings;

. there are two major sampling techniques;

. probability sampling techniques comprise: randsampling,

systematic sampling, stratified sampling, prtipoate and
disproportionate sampling;

. sampling is of two types: convenience or idetal and quota.
Other major types of non-probability samplireye: availability
sampling; snowball sampling, purposive samplinand
dimensional sampling; and

. non-probability sampling has some limitationshich include
level of generalisability of finding and accept#lgibf findings.

5.0 SUMMARY

You will notice that in this unit you have only bemtroduced to what
may be called the terminology for populati@and sample, and their
characteristics.

In the next unit, you are going to study samplingcedures, which will
deal with detailed operation of processes eafch of the sampling
techniques.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Define population and sample.

2. Describe the major types of sampling techesquand give three
examples of each.

3. “The non-probability sampling techniques shoub# used

sparingly and with caution”. Discuss this statetmen
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1.0 INTRODUCTION

In the last unit, we studied population asdmple types, sampling
techniques, mainly probability and non-probabifgmpling techniques.

Each of these techniques has a number of samimgpaches under it,

for example, probability sampling has suchmgléng techniques as:
systematic, stratified and area. Non-probabilégnpling has two major
areas: accidental or convenience and quota saniglahmiques.

The limitation of non-probability sampling tedques was highlighted
thus: no real claim of representativeness d¢@n made because the
sample does not assure each population eteraerknown chance of
being selected. @ The degree of sampling rem@amains unknown and
unknowable and for meaningful results and accelitabf the findings

should not be generalised beyond the sample.

In this unit, you will study in greater dbpthe different types of
probability and non-probability sampling tedaures. You 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 appiedp studies

. compare the effectiveness of probability andn-probability
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 wunit, we shall studin details, each of the
probability sampling techniques. These arandom sampling,
systematic sampling and area sampling.

Sampling Design

All sound research begins with a careful considenadf the data. The

nature of the data is expected to determihe methodology of the
investigation.  This fact is also applicabte sampling. You do not go
out to sample for the sake of sampling. are@ul consideration of the
target population is most important. The researshould select from

the general population a sample that will beth logically and
statistically defensible.

The first step in selecting any sampling desigio isnalyse carefully the

integral characteristic of the target popolati In view of this, the
researcher could then select the sampling techmiopst appropriate for

the population type. To describe these samplidigrigjue details, you

need to understand the general characteristicsa population.  These
are:

. the population may be generally homogenous teparate units
may be similar in observable characteristics;

. the population may contain definite stratat beach stratum may
differ from every other stratum by a propmrate ratio of its
separate units;

. the population may consist of cluster whoskaracteristic are
similar, but whose units characteristics as homogenous as
possible.
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According to Leedy (1997), in all samplinghe following three
processes are indigenous to the selection of tinglsa

. the population must be identified, an analysis nesmade of its
structure, and an assessment made of its chasiicteri

. the process of randomisation must be outlined,tha selection
of the sample from the total population must made in
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 senobservation and
research. it is based on the assumptioat, thvhile individual events
cannot be predicted with accuracy, aggregate ewamts For example,

although it may not predict with great accuracyratividual’'s academic
achievement, it will predict the average a&tait performance of a
group. Randomisation has two important applicationresearch:

I. to select a group of individuals for obse¢iMa who are
representative of the population about whittte researcher
wishes to generalise; and

. to equate experimental and control groups am experiment.
Assigning individuals by random assignment tlse best method
of providing for their equivalence.

It is important to note that a random sampk not necessarily an
identical representation of the population. Chignastics of successive

random sample drawn from the same populatioay differ to some
degree, but it is possible to estimate their vammatrom the each other.

The variation known asampling error, does not suggest that a mistake
has been made inthe sampling process. Ratmapling refers to the
chance variations that occur in sampling withndomisation, these
variations are predictable and taken into oant in data analysis
techniques.
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I. The Simple Random Sample

The individual observations or individuals are @ such a way that
each has an equal chance of being seleaed, each choice is
independent of the other. If you wish to selectdred students from a

list of five thousand students in a college, allyeeed to do is to assign

a number to each of the students, fold their numbad place them in a
basket, after shuffling them properly, you ask ohthe students or you

do it yourself and select any hundred from the baskyou will discover

that each of the five thousand students faial chance of being
selected.

il Random Numbers

The use of table of random numbers is aremaonvenient way of
selecting a random sample, or assigning iddals to experimental
control groups so that they are equated. Duerte &ind space, the table

of random numbers cannot be presented here, isypérhaps the most

frequently used method of random selection of aodam

You can, however, find the table of randomumbers in any Standard
Educational Research Textbook. You are advido get one and seek
assistance on how to use the Tale of Random Numbers

3.1.2 Systematic Sampling

If a population can be accurately listed fasite, a type of systematic
selection will provide an approximate randosample. A systematic
selection consists of the selection of thth nerm from a list. For
example, if a sample of one hundred people is teebected from a list

of 100,000 people, the first name would be selecaadomly from the

list. This can be done by tossing coin and detmdsart with an even

number, if it is head or odd number thewerg thousandth number
would be selected until the desired numbsr selected. If the desired
number has not been selected, the count dvadntinue from the
beginning again until the desired number dbtained. For example, if
you have a school admission register of A@D, people, you could
select the required 100 candidates using this droee

SELF-ASSESSMENT EXERCISE 2

You are required to select 3,000 candidates a study from 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 samplinge ttarget population is
treated as a single unit when sampling fragim In stratified sampling,
the wunit is divided into smaller subgroupslled strata before drawing
the sample, and then separate random samgies drawn from each of

the strata. In this sampling procedure, yoould have proportionate
stratified sampling and disproportionate sangpli Each is briefly
described below:

(@) Proportionate Sampling

In this sampling procedure, the size of thamples taken from each
stratum is proportionate to the stratum’s presémt¢le population. For

example, you want to study the effect ofligreus belief on the
performance of students in a course on eavtialo. If there were 600
Christians, 400 Muslims and 200 Traditional worgleirs in the class, it

means you will select the sample of 180dem#s based on the
proportion of each of the strata that is in théoraf 3:2:1 and that will

be 90 Christians, 60 Muslims and 30 Traditional sigppers.

You will subsequently use a simple random sampiatpnique to select
the required number from each group.

(b)  Disproportionate Sampling

Stratified samples could be used to enableregearcher to make
comparisons among various subgroups in th@ulpgon when one or
more of the subgroups are relatively uncommonFor example, if you
want to ascertain the quality of science technigueslocal government

area and you want to compare the views stufdents from the local
government area. You may find that studeptstside the local
government area may constitute less than 16Pocthe students in each
school. Which means that, for every 100 sttglena school, only 10

will come from outside the local government areBhis number would

be far too small to make meaningful statistical panson.

Stratifying, in this case, would allow us tdraw a larger sample of the
students from outside the local government argadeide enough cases

for reliable comparison to be made. Ths dalled disproportionate
stratified sampling because the strata are not lhgpoportionately to

their presence in the population. This typé sample is different from
most probability samples where representatise achieved by giving
every element in the population an equal ncha of appearing in the
sample, but the element in some strata have a lobtiace of appearing

in the overall sample than do the elemenfs other strata. The
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characteristics of the entire population togethith whe purposes of the
study must be carefully considered before a sigdtgample is decided
upon.

SELF-ASSESSMENT EXERCISE 3

In a population of 200,000 people with Ibos, Hawsad Yorubas in the
ratio of 4:3:1, how would you select a sample d B2ople?

3.1.4 The Area of Cluster Sampling

This is a different type of population samplingrfr@ large population

spread across a large area. Most of the time nivi feasible to make a

list to select a sample for study througbrnmal randomisation
procedures. Because of this, the area has toldaveded into subunits

for effective handling. A state, for examplcould be subdivided into
local governments and further to zones or wardssaries of sampling

clusters to smaller ones.

For example, if you want to seek the opinions tifed science teachers

about the status of science teaching in Mgeyou could first use
random sampling to select five states. Then each state, you use
random sampling to select ten local goverrsierfrom each local
government, five wards could be selected,0 alsy simple random
sampling.  This brings us to the end ok tkdescription of the different
types of probability sampling.

3.2 Non-Probability Sampling

In Unit 5, we discussed the characteristics of pmybability sampling.
You may wish to review it before you studhis section. However,
some observations as the sampling relates to edncae stated below:

Non-probability samples are those that useatener subjects are
available rather than following a specific subjeekection process.

Some non-probability selection procedures may prediamples that do
not accurately reflect the characteristic of a pafon of interest. Such
samples may lead to unwarranted generalisationsfamad not be used
if random selection is possible.

Educational researchers, because of admingstratimitations at

randomly selecting and assigning individuals éxperimental and

control groups, often use available classess samples. The status of
groups may be equated by such statisticabnsieas the analysis of
covariance. In certain types of descriptive stsidiee use of available
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samples may restrict generalisations to smipopulations. For
example, using a physics teacher who uses rem@uyalcs students for
a study, the likely thing is that the generalisatigll be limited to that

group.

A sample made up of those who volunteers to ppeteiin a study may

represent a biased sample. Volunteers are negeptative of a target

population, for volunteering results in a selectidindividuals who are

different and who really represent a popatatiof volunteers. In a
sense, those who respond to a mailed guestie are volunteers and
may not reflect the characteristics of alhowv were on the mailing list
(Best and Khan, 1995).

SELF-ASSESSMENT EXERCISE 4

What is the major disadvantage of using just ara/lable data?

3.3 The Sample Size

It has become necessary to present two vi@mns sample size here. It
appears educators have not agreed on samsigk Best and Khan
(1995) explain that there is usually a traffe between the desirability
of a large sample and the feasibility of a smaé.orThe ideal sample is

large enough to serve as an adequate repatise of the population
about which the researcher wishes to generalisesanall enough to be

selected economically — in terms of subject avditgbexpense in both

time and money and the complexity of data analysifiere is no fixed

number or percentage of subjects that determireesitie of an adequate

sample.

It may depend upon the nature of the populatiomtefest or the data to

be gathered and analysed. It is often statedsdraples of 30 or more

are to be considered large samples and tHeseer than 30 are
considered as small samples. It is approximatellgis. sample size of

30 that the magnitudes of students’ criticalues for small samples
approach the Z critical value of the normpaiobability table for large
samples.

Leedy (1997), on the other hand, provided statistical formula for
determining the size of the sample statisticallysth

N = (z/ej (p) (1L - p)
Where:

N = size of the sample
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Z = the standard score corresponding to a giwemfidence
level

e = the proportion of sampling error in a givenation

p = the estimated proportion or incice of cases in the
population.

As a result of the calculations he carried outptovided the table and
accompanying summary below;

Table6.1: Sample Size(s) required for a given Populatio Sizes

(N)

N S N S N S N S N S

10 | 10 100 80 280 167 800 240 8881
15 | 14 110 84 290 165 850 263 30841
20 | 19 120 94 300 169 900 264 3, 5B46
25 | 24 130 91 320 175 9%0 274 4,081
30 | 28 140 | 103| 340 181 100p 278 4,504 |3
35 | 32 150 | 108| 360 186/ 1100 285 9,007 |3
40 | 36 160 | 113| 380 191 1200 291 q,0081 |3
45 | 40 170 | 118| 400 196/ 1300 297 71,0084 |3
50 | 44 180 | 123| 420 201 1400 302 8,0087 |3
55 | 48 190 | 127] 440 205 1500 306 9,0088 |3
60 | 52 200 | 132| 460 210 1600 310 10j00® B7
65 | 56 210 | 136| 480 214 1700 313 15/006 87
70 | 59 220 | 140f 500 217, 1800 317 20000 B7
75 | 63 230 | 144| 550 226/ 1900 320 30)00® B7
80 | 66 240 | 148| 600 234 2000 322 4000® 38
85 | 70 250 | 152| 650 242 2200 327 50,00@ 38
90 | 73 260 | 155| 700 248/ 2400 331 75)00@ 38
95 | 76 270 | 159| 750 2541 2600 335 100,000 384

Source: Krejcie and D.W. Morgan (1970). Determiningangple
Size for Research activities Educational and Pdypgical
Measurement, 30608 copyright © by Sage Publications

However, Best and Khan (1995) argue that more rtapbthan size is

the care with which the sample size is et  The ideal method is
random selection, letting chance or the lams probability determine
which members of the population are to be selected.

When random sampling is employed, whether #@mple is large or
small, the errors of sampling may be esttatgiving researchers an
idea of the confidence that they may place in thedings.
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Since the Leedy's table pegs the maximume s 400 and Best and
Khan argue that painstakingly selected samigle more important than
sample size, this table is recommended for useletson samples.

SELF-ASSESSMENT EXERCISE 5

Explain how researchers can have confidence in fineiings.

4.0 CONCLUSION

In this unit, you have learnt that:

. the probability sampling strategies that letilemselves to

random sampling are preferred for researchn tithe non-
probability sampling techniques;

. Leedy recommends a maximum of 400 as anquade sample
size;
. most authors emphasise the careful and gt selection of

sample to a large sample size.

5.0 SUMMARY

As mentioned at the beginning of this unit, was concerned with
describing the sampling techniques advanced in Unit

The discussion, so far, shows that carefalection of the sample is a
prerequisite for quality research. It is thereforecessary that you take
special interest in Units 15 and 16, and mastentpeperly. Now that

you have completed the study on population and Egmpu 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 describew you would select
(sample) subject for each research topic.
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1.0 INTRODUCTION

In the last unit, we completed our study eampling. The samples in
most educational studies are pupils, studemtschers, lecturers and
parents among others. They are selectedswdgects to be investigated

or participate in a study in such a way ®@s provide the necessary
information (data) for the study. Often,foirmation is provided by
observing, interviewing, questioning and other mdth In the next two

units (17 and 18), you will learn about sonof the ways already
mentioned through which information from aspendent could be
obtained through the use of a questionnaire.

Questionnaire need to be well-designed sot tieey will provide the
information a researcher needs, which will beceptable to the
respondents and pose no problem at the analysimtngretation stage.

In designing questionnaire, the researcher tmeissure that care has to
be taken to ensure question type, in questwriting, in the design,
piloting, distribution and return of questiames. Thought must be
given to how responses will be analysed at thegdestiage, not after the

entire questionnaires have been returned. est@nnaires are a good
ways of collecting certain information quickly aokeaply.

154



EDUS823 EDUCATIONAL RESEARCH MED8D

In this unit, you will study the design dajuestionnaire under the
following subheadings: what a questionnaire $eps in constructing
guestionnaires, choosing a response formapestyof questionnaire,
evaluating the questions and piloting the quesamen

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 methodgloof conducting an
investigation. You learnt that a survey is a daatidection technique in

which information is gathered from individualsalled respondents by
having them respond to questions. A sunisy probably the most
widely used research method in educationaidiss. @ The many
techniques available for conducting a survey makeversatile tool.

However, all surveys share certain charadiesis First, surveys
typically involve collecting data from large samplef people; therefore,
they are ideal for obtaining data representativeopiulations 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 uratl surveys involve
presenting respondents with a series of questmhs answered. These
guestions may touch on matters of fact, attituaesapinions, or future
expectations.  The questions may be sing@m i measures or complex
multiple item scales. In whatever form, leeer, survey data are
basically, what people say to the investigatoresponse to a question.

Data can be collected in a survey reseamthtwo basic ways: with
guestionnaire or with interviews. A questiaite contains written
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guestions that people respond to directly on thestgonnaire form itself
without the aid of an interviewer.

Best and Khan (1995) state that a questiomnas used when factual
information is desired. When opinions rather tfeis are desired, an
opinionaire or attitude scale is used. Also, O&p@&inuoha and Oyedeji

(1993) define a questionnaire as “a selfrepg instrument that has
received good use in educational researchjchpdogical research,
programme evaluation etc. It is sometimesscdbed as the most
common type of research instrument. It important for teachers,
students and research officers to master How construct a
guestionnaire.  This would enable such peofide develop appropriate
guestionnaires when they cannot get alreadistieg ones that is valid
and reliable.

Like tests, questionnaires are constructed $pecific purposes. It is
therefore, necessary for the researcher ftokttof a specific study and
design before determining whether it is appeie for him to use a
guestionnaire. Characteristics of a good questioaae:

I. it deals with a significant topic, one whicthe respondent will
recognise as important enough to warrant dipgn his/her time
on. The significance should be clearly and cahgkthted on the
guestionnaire or in the letter that accompanies it;

. it seeks only the information which cannoe mbtained from
other source such as: school reports or census data

iii. it is as short as possible, and only long enougfetdhe essential
data. Long questionnaires frequently findeithways into the
waste basket. Keep the writing required tbe respondent to a
minimum and make the response system clead aasy to
complete;

iv. it is attractive in appearance, neatly aremhgand clearly
duplicated or printed; and

V. directions for a good questionnaire are cleard complete.
Important terms are defined. Each questieals with a single

idea and is worked as simply and clearly as passibl
SELF-ASSESSMENT EXERCISE 1

State the importance of mastering how to stromt a questionnaire 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 researcherfased with
respondents who have great amount of infaomatthat would go
untapped unless the questionnaire items are vatideliable enough to

elicit the information. Process of developing asthg a questionnaire

could be divided into eight steps as suggksby Henersonet. al.
(1978). The steps are listed below:

I. Identifying the programme objectives and speciffoimation to
be obtained;

i, Selecting a response format;

iii. Identifying the frame of reference of the responsgen

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 efforéxplain to you how
to design a questionnaire.

3.2.1 Programme Objectives and Response Format

The researcher needs good direction which oaly be provided by
clearly stating the objectives of the progneen  Clearly stated
objectives help to clear issues concerning tiype of information the
researcher requires. Objectives of a programmizl dui

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 questare, the researcher
need to determine the response format. The major types of
questions used in questionnaires are closeeendnd open-ended. The
researcher could use either a combination both of them in
constructing his/her question.

157



EDU823 EDUCATIONAL RESEARCH MED8D

3.3 Close-Ended and Open-Ended Questionnaires

Two basic questions can be used in questimmaand interviews.
Close-ended questions are those questions thatlprmspondents with

a fixed set of alternatives from which they arehoose. The response

formats of multiple items scales, for examplare all close-ended.
Open-ended questions are questions to which tippmeents write their

own response, much as you do for an essay typeieaaom 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, youkmayes or no, write a
short response, or check an item from & @ suggested responses.
Examples are:

I Yes or No Type:

Biology is a difficult subject.  Yes/No

ii. 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 lretsecondary school.
Strongly Agree, Agree, Neutral, Disagree, Strorigiyagree.

A2 Multiple Answer Questions:

The ability to do work'is .............

(@) Force
(b)  Motion
(c) Energy
(d)  Motor
(e) Rank

V. Another Multiple Answer Question:

Why did you choose to study at the Openivéisity?  Give three
reasons in order of importance, starting with tlestimportant.
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Rank

(@ Convenience of transportaton ...
(b)  Advice of a friend ...
(c) Reputation of Institution ...
(d)  Expense factor ...
(e) ScholarshipAd L
) Others (please specify) ...

3.3.2 Open-Ended Questionnaire

The open-ended form or unrestricted questivenaalls for a free
response in the respondents own word. Tollowing open form item
seeks the same type of information as did the dldsen. Why did you

choose to do your graduate work at the Open Urity@rs Note that no

clues are given. The open form probably providegreater depth of
response. The respondents reveal their framderergce and possibly

the reasons for their responses. But becauseguiress greater effort on

the part of the respondents, returns areenoftneager. Also, the open
form item can sometimes be difficult to nmpeet, tabulate and
summarise in the research report. Open-endedignssgtenerally take

one of the following forms:

What do you think ...............7?
In your opinion ...................
How do you feel about ..........7

Listthecauseof ...................
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 almthie data gathering
devices, the researcher should choose worth ware, especially with
guestionnaires that allow no opportunity téarity questions for the
respondents.  Ambiguity in questions can &esource of substantial
trouble.  Therefore, the following steps ddowbe taken to improve
guestionnaire items:

. Questions should be simple and direct, expressihgane idea.
Complex statements containing more than odea ishould be
avoided e.g. the Universal Basic Educatiorogmmmme is good
and all parents should pay levy to support it. sTikinot a good
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guestion because it is possible respondents waukkavith the
first part, but not with the second part.

. For the questions designed for research, slangrielogy should
be avoided.
. Define or qualify terms that could be misinterpdete

What is the value of your house? Value may nedsketdefined.
What is the market value of your house? Or How mwithyou
sell your house? Could be more appropriate.

. Beware ofdouble negative;underline negative for clarity e.qg.

The Federal Government assistance shoate 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 statiwWhat of widowed,
separated or divorced?

. Underline a word if you wish to indicate specialgmasis.

Should all secondary schools offemputer literacy course?

. Phrase questions so that they are approprate all the
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, sonssues have to be
ascertained. They are being discussed under llbgviiog sub-topics:

3.4.1 Frame of Reference of Students

It is important for the researcher to coasidthe frame of reference of
the respondents before administering the ouest In fact, it is much
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better before phrasing the question. This is reangsn order to ensure
that the questions are within the capability of thgpondents.

3.4.2 Pilot the Questionnaire

All data gathering instruments should be pilotetett how long it takes

to complete them, to check that all questions asttuctions are clear,

and to enable the researcher to remove @ems which do not vyield
useable data. There is a temptation in a smalldtugo straight to the

distribution stage, but however pressed for time sce, 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 thpopulation of your study.
This will enable you to come out with a good quastiaire which your
respondents will respond to, also you canrycaout a preliminary
analysis of the data collected.

3.5 Administering the Questionnaire

There is a need to make early decision @ablbow to distribute your
questionnaire and what to do about no respondeerelare advantages

in being able to give questionnaires to respondeatsonally. You can

explain the purpose of the study and in esowmses; the questionnaire
can be completed on-the-spot. You are likely tiobgéter cooperation if

you can establish personal contact, but hattis impossible, you will
need to investigate other ways of distributio Colleagues and friends
may be persuaded to lend a hand. If all fails, yay have to mail your

copies, but postal service is expensive aedponse rate is generally
low. Therefore, mailing should be the last resort.

Whether the researcher is distributing theestjonnaire by direct
distribution or by mailing, the instrument shube accompanied with a
covering letter.  The letter should infornmet respondents about the
objectives of the questionnaire, what will be dentn the information,

the deadline for the return of the questionnaitemight be necessary to

assure the respondent about the anonymity eodfidentiality of the
information supplied.

SELF-ASSESSMENT EXERCISE 4

Which is the best way of administering your co\edtdr?
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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 questionnairdee-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 informatiofor the study, you have
concluded the study on questionnaire. e thext unit, you will learn
about interview and observation.

6.0 TUTOR-MARKED ASSIGNMENT

Choose a Science Education topic and cornstaicquestionnaire you
would use to carryout the study.
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1.0 INTRODUCTION

In the last unit, you learnt about constructioroéstionnaires as one of
the methods of eliciting information (data) for hesarvey research. At

the introduction of that unit also, you weiaformed that apart from
guestionnaires, interviews constitute anotheethmd of collecting data
for research. In an interview, there is a facéatee question and answer
session between the researcher and the respondents.

Observation, however, is no ‘natural gift,utba highly skilled activity
for which an extensive background knowledged aunderstanding is
required, and also a capacity for genuine thinking the ability to spot
significant events. It is certainly not an easti@p

In this unit, interviews and observations |wle discussed under the
following headings: interview, what interviews, purpose of interview,
types of interview, conducting an interviewalidity and reliability of
interview. Observation: what it is, charaigiics, uses, 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 f@aching a substantial
number of people, but they have some disstdges associated with
non-response and occasionally with careless respons

The interview is a more effective method obnducting a survey. In
interview, the investigator or his/her assistaeads the questions

directly to the respondents and records tharswers. Interviews offer

the investigator a degree of flexibility thas not available in
questionnaire.  Interview items, like questame items, can be open-
ended or close-ended.

The purpose of an interview is to find outhat is in someone’s mind.
The purpose of open-endedhterviewing is not to put things in
someone’s mind, but to assess the perspeatifvethe persons being
interviewed.  Too often, the interviewees vle information based
upon what they think the interviewer wants hear.  Therefore, it is
critical for the interviewer to make sureethperson being interviewed
understands that the researcher does not holdrangqupation notions

regarding the outcome of the study.

Interviews are used to gather information arding an individual's
experience and knowledge, his or her opinionsefsend feelings and
demographics data. Interview questions can bedasikas to determine

past or current information as well as predns for the future. The
preferred method for data collection is to tap@rdche interview if the

respondent agrees. Otherwise, the inteetiewnust keep brief notes
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and expand on them as necessary immediately béenterview while
the information is still fresh in the interviewerisind.

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 the| Different
conversationall emerge from thealience and| information
interview immediate relevance of | collected from
context and arequestions. different

asked in theInterviews are builf questions. Less
natural course |@n and emergesystematic angd
things: there igfrom observationscomprehensive
no the interviews dan if certain
predeterminationl be matched |to questions | 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 arg increases the| salient  topics
Approach specified in  comprehensiveness may be
advance, in | of the data| inadvertently
outline fork: | collection. It is| omitted.
interviewer somewhat Interviewer
decides sequencgystematic for eacpflexibility in
and wording of | respondent. sequencing and

questions in thel Logical gaps in| wording
course of the data can be questions |can

interview. anticipated and result in
closed. Interviewps substantially
remain fairly| different

conversational and responses from

165



EDU823 EDUCATIONAL RESEARCH METHMO
situational. different
perspective
thus  reducing
the
comparability
of responses.

3. Standardised | The exact| Respondents Little flexibility
open-ended | wording and| answer the samen relating the
interview sequence  of | questions, thus| interview to

guestions  are| increasing particular
determined i comparability ¢f individuals &nd
advance. All responses; datg circumstances;

are
interviewees ar¢complete for eagbtandardised
asked the samg person on thewording of
basic questions topics addressed in questiomy |m
in the samethe interview.| constrain  and
order: QuestionsReduces limit
are worded in| iaterviewer effectsnaturalness of
completely openand bias whepquestions and
ended format. several interviewganswers.

are used. Permit

users to see aphd

review the

instrumentation

used in  the

evaluation of

faculties,

organisation an{l

analysis of th¢

data.

4. | Closed, fixed| Questions and Data analysis ig Respondents
response response simple; responsepmust fit their
interview categories arecan be directly experiences angd

determined i compared angifeelings into thg
advance. readily aggregatgqdesearcher’s
Responses  afeMany  questiong categories; may
fixed; respondeptan be asked fbe perceived |as
chooses from | a impersonal,
among these| short time. irrelevant  ang
fixed responses. mechanistic.
Can distort
what
respondents
really mean or
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so completely
limiting their
response
choices.

Source: Paston Qualitative Evaluation and Research hitlt ©
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 handlitige interview as a
technique for gathering data for one’s researcttystu They are simple
but very important.

I. Set up the interview well in advance;

il. Send the agenda of questions you will ask thevigere;
lil. Ask for permission to tape the interview;

V. Confirm the date immediately in writing;

V. Send a reminder together with another agefola questions, 10
days before you expect to arrive;

Vi. Be prompt, follow the agenda, have a copy your question for
your interviewee in case he/she has misplaceddristpy;

vii.  Following the interview, submit a typescridttbe interview and

get either a written acknowledgement of its acop@ca correct
copy from the interviewee;

viii. After you have incorporated the matesiainto your research
report, send that section of the report to theriievee for final
approval and written permission to use the datair report.

3.1.3 Strengths of Interview

The interview is often superior to other adgathering devices. One
reason is that people prefer to talk than write.  After the interviewer
gains rapport or establish a friendly relasioip with the interviewee,
certain types of confidential information mdye obtained that an
individual might be reluctant to put in writing.

The interviewer can explain more explicithhet investigations purpose
and what information he/she wants.

. If the subject misinterprets the questionkge tinterviewer may
follow with a clarifying question;
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. It is possible to seek the same information in sweays during
the interview. It is possible to stimulathe interviewee and
possibly explore significant area not antibgoh on the original
plan of investigation.

Interview is particularly appropriate when dealimigh children.
SELF-ASSESSMENT EXERCISE 3

What are the two major steps to be takeherw arranging for an
interview?

3.2 Conducting an Interview

The interview is a social relationship designedxohange information
between the respondent and the intervieweilhe quantity of
information exchanged depends on how astuted areative the
interviewer is at understanding and managing tlationship.

Note that the goal is to collect data and not terfaends. Appearance

must be neat, clean and businesslike butndly. The first contact of
the interviewer with the interviewee must I@@pealing. At times,
characteristics such as: socio-economic staage, race and ethnicity
might influence the interview.

Also, begin with simple non-threatening quassi If an interview

schedule is used, the interview will progress &atiog to the schedule.

As needed, the interviewer will use probes follow up questions that
are intended to elicit clearer and more completpaases.

Probe could be a pause in conversation thatourages the respondent
to elaborate or an explicit request to clarify lberate on some issues.

An open form question in which the subject is emaged to answer in

his or her own words at some length is likely toyie greater depth of
response. Though closed questions are easiecdadrghey may yield

more superficial information. Leading questioisat unconsciously
imply a specific answer should be avoided.

3.2.1 Recording Responses

A central task of interviews, of course, te record responses of
respondents.  The four most common ways refording responses are:
classifying responses into predetermined caieglo summarising the

“high point” of what is said, taking verbati notes or recording the
interview with a tape recorder or video mmaeh Recording is easiest
when an interview schedule is used.
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Controlling I nterview:

Once the interviewers go into the field, the qyadit the resulting data

is dependent on the proper supervision durintgrviewer training.
Interviewers should be informed that their rkvowill be thoroughly
checked and failure to follow procedure will nottbéerated.

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 naluyphenomena aided

by systematic classification and measurement le¢deaevelopment of

theories of nature’s forces. Observation tiomes to characterise all
research: experimental, descriptive and qualitative

Observation is the act of looking out fondarecording the presence or
absence of verbal and non-verbal behavior aofperson or group of
persons. The use of specially designed evaluatgtruments to collect
observational data is referred to as obsemalt techniques.  All
methods of data collection involve some forms cfeslaation.

Observational techniques, according to Monette al. (1994), is the
collection of data through direct visual @uditing experience of
behaviour. With observational techniques whichude video or audio
recording of behaviour, the researcher acgtuakes or hears the
behaviour or words that are the data of the rekearc

Observational method varies in terms of thetent to which the
researcher participates in the activities tbke people being observed.
The two general possibilities are: that of par@ipobserver, and that of

a non-participant observer.

Participant observer is a method in whicte thesearcher is a part, and
participates in the activities of the people, grougituation that is being
studied. Participant observation is highly quélaresearch.

3.3.1 Characteristics of a Good Observation

Best and Khan (1995) noted that: observatias, a research data-
gathering process, demands rigorous adherence gptht of scientific

inquiry.

The following standards characterise observerglagid observations:
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Observation is carefully planned. Systemaand perceptive
observers know what they are looking for and whatlevant

in a situation. They are not distracted eithgy the dramatic

or the spectacular.

Observers are aware of the wholeness wdfat is observed.
Although they are alert to significant detailthey know that
the whole is often greater than sum of its parts.

Observers are objective. They recognigeeir likely biases,
and they strive to eliminate their influence updmaivthey see
and report.

Observers separate the facts from theerpnétation of facts.
They observe the facts and make their interpretatat a later
time.

Observation are checked and verified, whenepossible by
repetition or by comparison with those ofhest competent
observers.

Observations are carefully and expertlycorded.  Observers
use appropriate instruments to quantify anesgrve the
results of their observations.

Observations are collected in such a way tas make sure that they are
valid and reliable.

SELF-ASSESSMENT EXERCISE 5

Mention two characteristics of observation.

3.3.2 Uses of Observation

Yoloye (1977) in Okpalaet. al.(1993) summarised situations in which
observational data could be useful thus:
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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 siti@ught
around some general categories of things to berodd@nd recorded:

I. The setting: field notes should contain some descriptioh the
general physical and social setting being observed.

i. The people: field notes should include a physical asdcial
description of the main characters who ahe tfocus of your
observations.

iii. Individual behaviour — the central observation in most studies
are the behaviour of the people in the settings.

V. Group behaviour: In some cases, the behaviour of groupy ma
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 obsemd those observed,
simultaneous recording of observations is recommeéndThis practice

minimise the errors that result from faultpyemory. There are other
occasions when recording would more approgatbe done after

observation.  The recording of observationoutth be done as soon as

possible, while the details are still fresh the mind of the observer.
However, many authorities agree that objectivitynizre likely when the
interpretation of the meaning of the behaviour dbed is deferred until

a later time, for simultaneous recording and irmetigtion often interfere

with objectivity.

3.4.1 Systematising Data Collection

To aid the recording of information gainetirough observation, a
number of devices have been extensively used. Kb rating scales,
scorecards and scaled specimens provide sgBtenmeans of
summarising or quantifying data collected Iopservation or
examination. For example, the teaching practisessmnent sheet is an
observation scale except the part that deaith quality of the written
lesson note.
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SELF-ASSESSMENT EXERCISE 7

Name two devices that are used in recording inftionaon observation.
3.4.2 Rating Scale

For example, the rating scale involves qatlie description of a
limited number of aspects of a thing or thcts of a person. The
classification could be set out in some m&fi categories 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 ratingals is conveying to the
rater which quality you wish to be evaluated. sibetter to have a brief

behavioural statement because it is more objettiae an adjective that

may have no universal meaning in the abistracFor any of the above
categories to be considered, an effective hotetin observational

research, the traits and categories must vbgy carefully defined in
observable (behavioural) terms.

Some limitations of rating scale are:

« Conveying to the rater exactly which qualiphe wishes to be
evaluated,;

« How effect cause raters to carry qualitatipggdgement from 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 ahsgtting is, to
some degree, an intrusion into dynamics bé tsituation. The
intrusion may be reactive, i.e. affect thehdéwiour of the persons
being observed.

4.0 CONCLUSION

In this unit, you have learnt what interviews, how to prepare for an
interview and that the major purpose of nvisv is to find what is in
someone else’s mind and also information abowlividual's

experiences and knowledge.

We also discussed the meaning of observation aacthaf looking and
recording the presence and absence of verbal angerbal behaviour
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of a person or group of persons. Two ash of observation are the
participant observer and the non-participant olkererv

5.0 SUMMARY

In the last two units (17 and 18), you ldewith how to elicit
information (data) for research. In Unit 17, wealissed how to design
guestionnaire and in this Unit 18, we dealith interview and
observation.

In the next unit, you will learn how to tdamine the validity of these
measures.

6.0 TUTOR-MARKED ASSIGNMENT

You are conducting a study on the topic “Persisperr performance of
secondary school students in chemistry”.

Prepare an interview schedule you would uee collect information
from principals.
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MODULE 7 WRITING THE RESEARCH REPORT
Unit 1 Level of Measurement Validity and Reliability

Unit 2 Research Proposal

Unit 3 Writing a Research Report

UNIT1 LEVEL OF MEASUREMENT VALIDITY AND
RELIABILITY

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Levels of Measurement
3.1.1 Nominal Level of Measurement
3.1.2 Ordinal Level of Measurement
3.1.3 Interval Level of Measurement
3.1.4 Ratio Level of Measurement
3.2  Validity and Reliability
3.2.1 Validity
3.2.2 Reliability
3.3  Assessment of Reliability
3.3.1 Test — Retest
3.3.2 Split-Half Approach
3.3.3 Kuder-Richardson Formulae
3.4 Measurement of Evaluation
3.4.1 Systematising Data Collection
3.4.2 Rating Scale
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In the last two units (17 and 18), you learnt alibetdifferent ways of
collecting information (data) for your resdarc In this unit, we shall
look into different forms of measurement all as how they are
considered defendable by considering their validitg reliability.

The discussion in Units 17 and 18 shows that taeenumerous ways

of measuring phenomena such as: by askingstiqus or noting
observations. Measures also differ from one amath&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 tjsinthat can take on different
values, measurement basically involves assessingdlue, or category

into which a particular entity falls. Foexample, measuring age is the
process of placing each person into a particularcagegory.

Whatever procedure for collecting data isesd, it should always be
examined critically to assess to what extentlikily to be reliable and

valid. = Therefore, as it has been mentioneatlier, levels of
measurement, types of validity and reliabiliyill be 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 used set of data

. apply the levels of measurement, validity anreliability
appropriately on a set of data

. evaluate a research report on the appropeate of the use of

these terms.
3.0 MAIN CONTENT

3.1 Levels of Measurement

As mentioned in the introduction, not only dall data have certain
clearly recognised characteristics, but everystiasl approach also has

its own specific requirement in terms  of the tgbelata appropriate to

the demands of that statistical procedure.

A straightforward and widely accepted defoiti of measurement is
given by Kerlinger (1986). “The assignment aftimerals to objects or
evens according to rules”. ~Data may be radtarised and classified in
four ways: nominal data, ordinal data, in&rv(continuous) data and
ratio data. The four scales comprise a hierarémgeasurement levels

based on the amount of information contained.

3.1.1 Nominal Level of Measurement

Measurement, in this case, could be seen as sameofaestriction or

limitation.  Assign a specific name to angth and you have restricted
that thing to the meaning of its name. For examme can measure a

group of children by dividing it into two ra@ups: boys and girls, each
group is thereby measured - “restricted” biytue of gender to a
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particular category. By assigning a nameu ycreate a measurement.
Things can be measured nominally in an infinienber of ways. For
example, you can measure the groups above, acgaaiheir religion,

where they live, etc.

Nominal measurement is elemental and unrefinbdt it does divide
data into discrete categories that can benpemed with each other. If
you have six people; Chike, Ayo, Adamu, Nosa, Tanid Habiba, they

can be measured into six units of one each. Thayfam two groups

or more. The data can be statisticallyated by finding mode,
percentage, chi-square etc.

3.1.2 Ordinal Level of Measurement

In ordinal level of measurement, think inrnte of symbols > (greater
than) or < (less than). This scale orders theescon some basis, such

as: low to high or least to most. Although therssaare ordered, equal

intervals between scores are not establisheth measuring on the
ordinal scale, the relationship is always naswetrical.  Something is
always greater than, less than, older thgaunger than etc. Using
ordinal scale, you can find the mode anc tmedian, determine
percentage or the percentile rank and test bytihequare.

SELF-ASSESSMENT EXERCISE 1
Briefly explain the term nominal measurement?
3.1.3 Interval Level of Measurement

The interval level of measurement is char&ésd by two features,
namely:

I. It has equal units of measurement;
il. Its zero point has been established arbitrarily.

For example, the thermometric scale is equal t@thers and the zero

point has been established arbitrarily. = Ammon use of the interval
measurement is in the rating scale employed by rbasinesses, survey

groups, and professional organisations. Unlikentbrminal and ordinal

data, any data generated by using the intervat s@al be subjected to

all statistical operations starting with tHeasic ones of counting,
ranking, adding, subtracting to the use of analgbigariance etc.
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3.1.4 Ratio Level of Measurement

The highest level of measurement is ratioasnees. Ratio measures
have all the characteristics of interval nmeas but the zero points is
absolute and meaningful rather than arbitrary. thesname implies, you

can make statements to the effect that smupere is a given ratio of
another score. For example, with income, you ltheeNaira as the unit

of measurement. Also, you all recognise that tieseich a thing as no

income at all; therefore, the zero point adsolute. Because it is
absolute, it is legitimate to say that an incom&lb0000 is twice the

income of N50,000. Given that ratio scales hdlvtha characteristics

of interval scale, you can perform all arithmetiadtions on them.

In summary, you should note that although resesischave no control

over the nature of variable, they do haweme control over how they
will define variables, at both the nominal and @pienal levels, and this

affects the level of measurement. It is sometip@ssible to change the

level of measurement of a variable by redeff it at the nominal or
operational level. This is important because aedeer generally strive

for the level of measurement to enable themeasure variables more
precisely and use more powerful statistical proceslu

It is also desirable to measure at thehdsy possible level of
measurement because it gives the researctiers most options. The
level of measurement can be reduced durihg data analysis, but it
cannot be increased. Thus, choosing a level obuorement that is too

low introduces a permanent limitation intotadaanalysis.  Other things
being equal, a researcher having two measuresablaithe ordinal and

the other interval would generally prefer the ingdmrmeasures.

SELF-ASSESSMENT EXERCISE 2

What affects the level of measurement most?

3.2 Validity and Reliability

Validity and reliability are two words thaare used repeatedly in
research methodology. They are used prignani connection with
measurement instruments.  The integrity ofuryaesearch may well
stand or fall on the basis of how well you underdttheir meaning and
carefully obey their demands. They govern the stigpn of data and

the skillfulness with which you design the reseatrthcture and create

the instruments of measurement as an integrabpart
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3.2.1 Validity

Validity is the extent to which a test riksuneasures what it has

been

designed to measure. In a standardised testxéonge, validity would

raise such questions as: What does the mesasure? Does it in fact
measure what it is supposed to measure? w hell?  How
comparatively? How accurately does it measure it?

In general, a test is valid, if it measuradat it claims to measure.
Validity can also be thought of as utility. Thenme several types of test,

and uses of test need different types ofidima  The seven most
common types with a brief discussion of each atedi below;

I Face Validity: This type of validity relies basically othe
subjective judgement of the researcher. It asksguestions that
the researcher must finally answer in acaworda with his or her
best judgement:

a. is the instrument measuring what it is supposeddasure? and
is the sample being measured representativethe behaviour or
trait being measured?

o

ii. Criterion Validity: This type of validity is determined by
relating performance on one measure (e.g. a teg@rformance
on another measure called a criterion.  Téssential component
in criterion validity is a reliable criterion- a standard against
which to measure the results of the instmimeloing the
measuring. The data of the instrument <houabrrelate highly
with equivalence data or the criterion.

iii. Content Validity: This type of validity is sometimes equated
with face validity. Content validity is the accayawith which an

instrument measures the factors or situatiamxler study - the
accuracy with which an instrument measure faetors or
situations under study, that is, the contdming studied. If, for

example, you are interested in the conteatidéy of questions
being asked to elicit familiarity with a certairearof knowledge,

content validity would be concerned with hoaccurately the
guestion asked tend to elicit information sought.

\V2 Construct Validity: A construct is any concept that canna b
directly observed or isolated, e.g. attitudéonstruct validity is
concerned with the degree to which the constraetfits actually
measured. Different methods of measuring 8@me construct
should ‘converge’ or ‘focus’ in their result. Discriminability
means that the measuring instrument should abée to
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discriminate or differentiate the constructinige studied from
other similar constructs.

V. Internal Validity:  Interval is the freedom from bias in rfing
conclusions on various data. It seeks to ascetttainthe changes
in the dependent variable are the results tleé influence of the
independent variable rather than of the widne research was
designed.

Vi. External Validity: This type of validity is concerned witthe
generalisability of the conclusions reached throolgbervation of
a sample to the universe, or more simplatest can the
conclusions drawn from a sample be generalisethter cases.

vii.  Predictive Validity:  This refers to the usefulness of a tast
predicting some future performance such dw tollege
performance. |If a test is designed to pick outdgcandidates for
appointment on a job, and test score showhigh positive
correlation with later actual success on the jbb,test has a high
degree of predictive validity, whatever factes actually
measured. It predicts well. It serves uaeful purpose. But
before determining a test’s predictive validitycseiss on the job
must be accurately described and measured. Hueditlidity is
not easy to assess. It is often difficai discover whether the
faults of prediction lie in the test, in ethcriteria of success or
failure or both. Validity looks to the end resoftmeasurement.

The principal question that validity asks i8s the measure
measuring what it is supposed to measure?” Uniataly, many
students limit their assessment to contenlidiya with all its
heavy reliance on the subjective judgmentt lwontent validity
should be used with caution.

SELF-ASSESSMENT EXERCISE 3
Mention the essential component of criterion vaidi
3.2.2 Reliability

Reliability is the consistency with which test result measures what it
has been designed to measure (Oloyede, 2007). nSiloesthe integrity

of any research, the researcher should censid mandatory to state
clearly and definitively the specifications dhe measuring instrument.

Here, you are dealing with the foundation factfrthe entire research

structure.  Just as a building with a goesble foundation is very
likely to be unsafe for habitation, so also is sesach effort employing

faulty tools of measurement will likely ends a defective research
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endeavour. There are many specific techsiqier estimating the
reliability of a measure, but they are all basedanoa or two principles —

stability or equivalence. Stability is thelea that a reliable measure
should not change from one application te thext, assuming the
concept being measured has not changed. ivdtgoce is the idea that

all items that make up a measuring instrument shbelmeasuring the

same thing and thus be consistent with one anotfiée first techniques

for estimating reliability, test-retest reliabiljtgre based on the stability
approach. The other discussed use is the equosajenmnciple.

SELF-ASSESSMENT EXERCISE 4

Name the validity type that is concerned with teeeyalisability of the
conclusion reached.

3.3 Assessment of Reliability

The assessment of reliability will be discussedeurte following sub-
topics: Test-Retest; Split-Half Approach Formulae.

3.3.1 Test-Retest

The first and most generally applicable assesswoienetiability is called

test — retest. This technique involves applyimgesmsure to a sample of
subjects and then somewhat later, applying #ame measure to the
same subjects again. After the retest, you hawvestts of score on the

same measure. These two sets of scores careelated by using
appropriate statistical measure of associatibecause with scores
obtained from the two identical questionngires high degree of
association is expected. According to Mawtet. al (1994), a
correlation coefficient of 0.8 or more is rmally necessary for a
measure to be considered reliable.

3.3.2 Split-Half Approach

In the split-half approach to reliability, ethtest group responses to the
instrument are then divided into two halves. Eaalfiis then treated as

though it was a separate scale, and the taives are correlated by
using an appropriate measure of associatiolBecause the split half
approach divides the scale, each half is shortar the whole scale. To

correct for this, the correlation coefficiens adjusted by applying
Spearman-Brown formula thus:

r = 27,
1+
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where = Uncorrected Correlation Coefficient
r = 21
1+7r
where = Corrected Correlation Coefficient

3.3.3 Kuder-Richardson Formulae

Kuder and Richardson developed a number of formigladetermining
reliability using scores from only one teadministration. The
correlation coefficient calculated is a measuratdrnal consistency. A
basic assumption is that the score are homogemultharefore possess
inter-item consistency as below:

n-1 PS

(1-X(n=x)
1

KR21

_.‘
11
|3

n-— hs

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 dichotoryous
summation sign

variance of total test

mean of total test.

where r

X Mg S

There are also other methods of estimatimegjability such as:
Equivalent forms methods, the Cronbach Coefiic Alpha, among
others. Any standard text in measurement @&wdluation is 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 determiningalidity and

reliability. Types of validity — face, criien, construct, 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 which measurement
instruments are assessed. The integrity of argareb 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 state you would
use them in various studies.

2. State the two principles on which reliabilitis based. Is any
reliability approach considered superior to theegth Explain.
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1.0 INTRODUCTION

From Unit 1 to Unit 19, you have studietie t major components of
research method. Having gone so far, irurystudy, it is now
appropriate to learn how to write a reseamfoposal. We shall be
concentrating on writing a research proposal is timit.

The preparation of a research proposal is important step in the
research process. Many institutions require thmbposal be submitted
before any project is approved. This providessisi@r the evaluation

of the project and gives the supervisor i@y a basis for assistance
during the period of his or her direction. It piaes a systematic plan of
procedure for the research to follow.

The proposal is comparable to the blueprint anigachprepares before

the bids are let and the building commences. hiali draft proposal

is subject to modification in the light of the aysit by the student and

his/her supervisor.  This is because a gaedearch must be carefully
carried out; procedures that are improvisedmf steps will not be very
helpful. A worthwhile research project is likely achieve 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 undertakeshduld be able to think
clearly, without confusion. The proposal Ilwghow beyond all
reasonable doubt whether the author possefisas capability or not.
When an advisor reads a proposal, the prasem helps him/her to
form an impression about the researcher that pextisach a document.

Qualification, as a researcher, more oftemnthnot, rests squarely upon

the quality of the proposal submitted. “Hfere, as you embark on
writing a research proposal, you should usid@d and appreciate
exactly what characteristics a proposal should have

A proposal should not be filled with extraneousterat An introduction

should be specific and concise. Whatever doesarttibute directly to
the delineation of the problem and its solutionudtidoe removed.

Your opening sentence must be information ladehagpealing to the
reader. If your sentence at that stagetates the reader, you are
immediately put at a disadvantage and perhdps/e sacrificed your
reader’s interest.

More seriously, it may indicate that you manh plan meaningfully and
may cast doubts upon your ability, as a researth¢hink clearly and
critically.

In fact, poor beginning could suggest thae twriter does not actually
know the meaning of a proposal which is sarious indictment. There
should be a beginning that shows all senses ajisgress.

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 communicatadie As an architect’s
drawing presents an idea of construction w&honomy of line and
precision of measurement, so a proposal indicaiesahresearch work

is to be executed to completion; with anoremny of words and a
precision of expression. It provides no apyity for literary
composition.

The language must be clear, concise and sharp. propesal affords the
researcher to present with ultimate clarityd aprecision that the
researcher can state a problem, delineate tthatment of data and
establish the logical validity of a conclusion.

3.2 Writing different Components of the Proposal

This will be discussed under the following subtagpic

3.2.1 The Statement of the Problem

This is often a declarative statement and couloh lgeiestion form. This

attempts to focus on a stated direction in respkttte research process.

It must be Ilimited enough in scope to make definite conclusion
possible.

The major statement may be followed by thenor statement. A
problem usually implies that a controversy difference of opinion
exists. As stated earlier understatement tled problem in Unit 3,
problems can be derived from theory prior reseagshilts, or personal
observation and experience. Often, probleare based upon a
significant concern, problem of poor performanin science subject,
success of the Universal Basic Education, thenace of cult activities
in our educational institutions, poor scidantifliteracy in the nation,
stability of democratic practices in Nigeria etc.

A problem could be that knowledge of pap#&tion in an experiment
may have a stimulating effect upon the negdiachievement of
participants.  To develop it, there will ba major problem and sub-
problems.  This has been discussed earlielhe problem statement
suggests the research questions and hypothesgsamdies 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 hovstilceessful execution

of the problem or the answer to the quastioraised can influence
educational theory and practice. The re$eancust show why it is
worth the time, effort and expenses requined carry out the proposed
research.  Careful formulation and presentatiof the implications or
possible applications of knowledge help tovegior justify the worth of
the research. Failure to include this step inpiteposal may well leave

the researcher with a problem without significaneea search for data

of little ultimate value. With so many @apin education theory and
practice in need of investigation, there ligle justification for the
expenditure of research effort on trivial or suppéaf investigation.

3.2.3 Definitions, Assumptions, Limitations and Diemitations

It is important that all terms and expressions toatid be misinterpreted

be defined. These definitions help to duiee the frame of reference

with which the researcher approaches the probldine major variables

— dependent and independent should be defimedoperational terms.
Such expression as performance and personalitysafel concepts, but

they cannot be used as criteria unless they defined as observables.
Academic grade assigned by teachers or scaoresstandardised
achievement tests are operational definitiarfs performance.

Tolerance, anxiety level, comportment etc. aemponents of
individual’s personality.

Assumptions are statements of which the resealsimves to be facts,
but cannot verify.

Limitations are those conditions beyond thentwl of the researcher
that may place restrictions on the conclusioh the study and their
applications to other situations. Lack of femaielsnt for a study that

sex was proposed as a variable; poor tegchldme to unqualified staff;
administrative policies that preclude using renothan one class in an
experiment, using non-randomised groups becauselobf subject are
examples of limitation to a study.

Delimitations are the boundaries of the studyA study of attitudes
toward science may be concerned with elemgntcience 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 auities or researchers
generally provides evidence that the researcise familiar with what is
already known and what is still unknown and untésté&ince effective

research is based upon past knowledge, $tép helps to eliminate the
duplication of what had been done and prewiduseful hypotheses and
helpful suggestions for significant investigation.

Citing studies that show substantial agreementlaosk that even seem

to present conflicting conclusions helps tbarpen and define
understanding of existing knowledge in theobtem area. Providing a
long list of annotated studies relating tbe tproblem is ineffective and
inappropriate. Only those studies that are plaielgvant, competently

executed and clearly reported should be included.

Below are certain important elements that the rebea should note as
suggested by Best Khan (1995):

. Report of studies closely related to problenisat have been
investigated;

. Design of the study, including procedures leygd and data
gathering instruments used,

. Populations that were sampled and sampling metaogidoyed,;
. Variables that were defined;

. Extraneous variables that could have affectedititengs;

. Faults that could have been avoided; and

. Recommendations for further research.

The search for related literature is very vitahiy research because it is
guide to defining the problem, recognising isignificance, suggesting
promising gathering devices, and appropriate stlebygn and source of

data. A meaningful search for related &tere provides clues to all
other important aspects of the problems.

3.4 Hypotheses

It is appropriate here to formulate a majbypothesis and possibly
several minor hypotheses. The hypotheses giwection to the data
gathering process. A good hypothesis has sevasat 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 answeratoquestion. The
formulation of an hypothesis in advance of the dgtthering process is
necessary for an unbiased investigation. islt appropriate to formulate
additional hypotheses after data have been cotlebtd they should be

tested on the basis of new data and not on thdagddthat was initially
suggested.

SELF-ASSESSMENT EXERCISE 3

State two basic characteristics of a good hyposhesi

3.5 Methodology

This part of any proposal usually consists of thpags — population and
sample, procedure and data analysis. The sulgect®n describes the

target population from which the sample is to Heed. The number

of subjects (sample) and how they can be selectediscussed in this

section. The procedure section outlines the rebgalan. It describes,

in detail, what will be done, how it wilbe done, what data will be
needed and what data gathering devices would lzk asd the method

of analyzing the data (this will be discubsén the statistics course
material). The information given in the data asadysection should be

specific and detailed enough to demonstrate toghder exactly what is
planned. No details should be left open to quastio

A research proposal is a clear statement of a @nolaind sub-problem,

the data and how these will be processed and murertant of all, how

the data will be interpreted. Although the intetation of data is what
gives the research the necessary information &sitg out the findings

and subsequent recommendations, many studentst tireatvery casual
manner. Data should be handled properySome suggestions 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 datayou 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 bgury supervisor, a time
schedule should be provided so that the reseancagibudget his or her
time and other resources required for the studycéffely. Dividing the
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time into manageable parts and assigning sddtg their completion to
organise the study and minimise the natural leiyi¢o@rocrastinate.

SELF-ASSESSMENT EXERCISE 4
List the areas to be discussed under methodology@search proposal.

You will discover that most of the major sectioteted here have been
discussed in the different units of this msey you should refer to any
relevant section for clarification where you aredbubt. Though most
institutions provide their own format for preseugtia 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.

iv. 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 arrangemethe material should

be
so presented that it forms, for the readar,clear, progressive
presentation by keeping together items that betoggther.

4.0 CONCLUSION

In this unit, you have learnt the major psteof writing a proposal.
Language in research writing, the different congds of the proposal
and a possible format for presenting proposal.

5.0 SUMMARY

This unit shows that a proposal helps learner gawising the projected

research work and a proposal provides tharnés’s supervisor with a
global view of the project and affords arpportunity to counsel and
guide the learner with respect to areas thay pose exceptional
difficult.

It is awesome to contemplate, but to no lsnteegree, your proposal is
you. It defines your ability to think dcally and to express your
thoughts capably. It is the practical apgion of your educational
competencies laid bare upon a sheet of paper.

6.0 TUTOR-MARKED ASSIGNMENT

Choose a topic in your area of specialisatiand write a research
proposal of not more than four foolscap pages.
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1.0 INTRODUCTION

A research work will be a worthless effort if afear excellent problem

has been identified, a clearly stated andnpgrehensive literature has

been searched and reported with an apprepriaethodology, the final

analysis and interpretation are now poorlyespnted. This can only be
likened to roofing a new building with perforatembfing sheets.

To write a report of one’s research that showdifidéo the data and the

ability to organise them logically and presethem clearly is to bring
one’s research effort to its destined conclusiorshare with others your

findings and whatever nuggets of meaning they noayain.

A research report is a straightforward docmiméehat sets forth clearly

and precisely what a researcher has done to reaagksearch problem.

In structure, it is factual and logical. ik& the research proposal, it
makes no pretence at being a literary productitthmust, however, be

readable which is another way of saying thhé writer of the research
report must know how to communicate clearly.

The basics of the sentence and paragrapbctste must evidence
mastery. Punctuation use and spelling mdsplay proficiency. The
research document you write is a clear reflectioyoar knowledge as a
researcher; this is why it is also often used eslminating measure of a
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student’s educational success. Writing a repod dissertation requires
discipline, and even the most experienced re$earcher needs to
improve some sort of self-control to ensure thatttsk is completed on

time. Different people have different waydf working and what suits
one person may not suit another. The importangtts that you must
impose some sanctions on yourself, set time framdensork 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 simplemfat. In general, it should
achieve three objectives thus:

I. It should acquaint readers with the problehat has been
researched and explain its implications adequatebugh so that
they have a clear orientation to the problem;

. It should present the data fully and adequatelyhe data within
the report should substantiate all the interpretaéind conclusion
that the report contains; and

ii. It should interpret the data for the reader andatestrate exactly
how the data resolved the problem that Heeen researched. A
report that merely represents raw data and unirgeg fact is of
little help to the readers in deriving meaning frrase data.

For a thesis or dissertation report, it aslvisable to visit the graduate
school to find out whether the university sha prescribed set of

guidelines for writing theses.  Such issues paper size, width of

margins, size and style of typeface should be atefiom the graduate

school. Often, what is acceptable in one insttutnay not be accepted

in another. You should ask whether your Univerkig 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 writingvill benefit from regular
usage of style manual.

SELF-ASSESSMENT EXERCISE 1
State one objective which a research report mustibemind.

It has been mentioned earlier that in almadit cases, institutions have
their manuals for writing research reportsartipularly thesis and
dissertation.  You are advised to consulturygraduate school so as to
obtain a copy of the manual and follow it thoroygl#or the purpose of
discussion, the following format will be used akdw:

3.2 Format for the Research Report
I. Title Page

This includes the title of your study, yourame and the date, the title
should accurately reflect the nature of yostudy and should be brief
and to the point.

il. Acknowledgement

You may wish to acknowledge the help given to yothe preparation
of your report. If so, acknowledge generally.

iii. Abstract

In most cases, institutions demand an alstradt is quite difficult to
produce in few words what your research set to do, the methods
employed and the conclusions reached. Alsmst institutions specify

the length; an abstract should be at most two Afepa Generally, most

scientific journals, theses and dissertatioccntain abstracts.  An
abstract is a summary of the study that allows¢heler to learn enough

to decide whether to read the whole thingln an abstract, the first
sentence should be clear statement of the proliiatwias investigated

in the study. The research methodology aaimpling techniques are
then indicated. A brief summary of findings amshclusion completes

the abstract.

V. Introduction and Problem Statement
The first part of the body of the reportates the research problem and

its importance.  This should include a bribferature review or the
history of the problem in previous research andiyhe 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 $emtences, state the
aims/objectives/hypotheses, provide any backgraanide study which

iS necessary to place the study in its ednt Draw attention to any
limitation the study might have at this &ag This chapter also
accommodates the significance of the study anahitiefn of terms.

SELF-ASSESSMENT EXERCISE 2

What should the introduction of a research repontain?

3.2.1 Review of Literature

A thesis or dissertation should have a drapwvhich deals exclusively
with the review of literature.  This shoulmhclude the history of the
problem (if any). It also indicates howethcurrent study flows from
previous studies. Simply put, the review lierature provides the
context and background of the study. Selectiondde made and only

books and journals articles which relate diye to the topic should be
used. You should be able to select matewhich is related to your
study, group the information into categories, comnun features which

are of particular importance and also compdne results of different
investigations. A good review of literaturgets the scene, 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 shdwsv concepts are
operationalised and what measurement devices susteées were used,

choice of variables and controls. This sectiovely important because

it provides the basis for any future repima efforts, so such section
must be written with sufficient detail soathit can perform these two
functions. Readers of this section of your thesidissertation must be

able to tell precisely what was done in the study @ho participated.
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3.2.3 The Statement of Results

This is the heart of the report and will consistaifles, figures and text,
depending on the nature of the thesis and disaertatThe way results

are presented is important.  Tables, chagsphs and other figures
should illustrate and illuminate the text. Thettstxould be written after

the results are prepared and should not ighipl information in the
tables, but should highlight significant adpewf the findings. You
should ensure that all relevant facts are presentadvay that draws the
readers’ attention to what is most importantThis requires some
practice and in most cases, you need to repealr#fieseverally before

you produce something acceptable to your rsigm. You should
recognise that other students have produced rdsegports before you,

so you will do well to look through their work.

SELF-ASSESSMENT EXERCISE 4

Discuss methodology and statement of results isishend dissertation.

3.2.4 Analysis and Discussion

It is often advisable to start this sectiavith a restatement of the
problem before discussing how the result affecistiery knowledge of

the subject. If your research aimed attaper hypotheses then, this
section demonstrate whether they were or weot supported by the
evidence. Any deficiencies in the research desiguld be mentioned,

with suggestion about different approaches whiafhtnhave been more
appropriate. Implications for improvement of preet if any, should be

stated under this section. Often, researchulte raise new questions as
they answer others. Any suggestions forurtut research should be
stated in this section.

3.2.5 Summary and Conclusion

The main issues arising from the analysisl afiscussion should be
summarised clearly in this section. Onlyndasion that can be
justifiably drawn from findings should be made. isladvisable to read

the entire report before writing this section o tlesearch report.

3.2.6 References

All the materials referred to in the texnhda only those listed

alphabetically in the reference section ofe tmanuscript should be
written. Some examples are shown below.

196



EDUS823 EDUCATIONAL RESEARCH MED8D

Books:

Jegede, 0O.J. (1998)Primary Science for Nigerian Primary Schools
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 (3998he History of
STAN.Ibadan: University Press Plc. PP90 — 110.

Journals:

Otuka, J.O.E. (2000). Think and Do Activitgdd Science for
Nigerian Primary Schools. Journal of the Science Teachers
Association of Nigeriag0, PP1 — 10.

Thesis:

Ezenwa, V. (1998). Children’s Ideas about @ical Bonds.
Unpublished doctoral thesis, Ahmadu Bello Univgrstaria.

Chapters in Edited Books:

Otuka, J.O.E. and Atadoga, M. (2000). Howildten Learn Scientific
Concepts, in M.J. Shuaibu and M.F. Bandeézls( History of
Science in NigerigKaduna: Bode Press, PP211 — 2109.

Appendices:

Should include copies of questionnaire, intw schedules, raw data
etc.

3.3 Principles of Writing

Remember that your report is you; your rep® a powerful
psychological weapon. Without your meaning to doasreport can say
more about you to your supervisor than ypassibly can imagine.
Below are some tips to note:

Neatness and Clarity: Your report should be clean and clearEach
sub-problem should be a clear stepping stamethe resolution of the
main problem. Little things leave lastingnpressions.  Your page
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should be easy to read, double-spaced lines aad @lisp letters, placed
attractively on the page.

Precision: In addition to neatness and clarity, a reseagpbnt should

be crisp with precision. There should be mom for guessing or for
ambiguous or foggy terms. Your document uthobe clear-cut and
present its information plainly.

Writing research reports effectively is noh aasy task. Good reports
are not written in a hurry. Even experienced diltfid writers revise
their report severally before they submit theiafireport.

3.4 Evaluating the Research Report

Below are some questions that could enabter yo evaluate your
research report.

Step 1: The Problem

- Is the problem clearly and concisely stated?

- Is the problem adequately narrowed down into aareseeffort?

- Is the problem significant enough to warraat formal research
effort?

- Is the relationship of the identified problem teyious research
clear?

Step 2: Literature Review

- Is the literature review logically organised?

- Does the review provide a critique of the relev&tnties?

- Are gaps in knowledge about the research problemtified?
- Are important relevant references omitted?

Step 3: Theoretical or Conceptual Framework

- Is the theoretical framework easily linked ttwithe problem, or
does it seem forced?

- If a conceptual framework is used, are tbencepts adequately
defined, are the relationships among thesacams clearly
identified?

- Are the independent and dependent variables ideuaffif

- Is a predicted relationship between two opren variables
included in each hypothesis?

- Are the hypotheses clear, testable and specific?

- Do the hypotheses logically flow from theedhetical or
conceptual framework?
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Step 4: Research Variables

- Are the dependent and independent variablpsrationally
defined?
- Are any extraneous or intervening variables idexdf?

Step 5: Hypotheses

- Is a predicted relationship between two ooren variables
included in each hypothesis?

- Are the hypotheses clear, testable and specific?

- Do the hypotheses logically flow from theedhetical or
conceptual framework?

Step 6: Sampling

- Is the sample size adequate?

- Is the sample representative of the defined pojomiat

- 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 threts internal and
external validity of the study?

- Are the data collection instruments described adtyf?

- Are the reliability and validity of the memsment tools
adequate?

Step 8: Data Collection Methods

- Are the data collection methods appropriate forstiely?

- Are the data collection instruments described adtsdy?

- Are the reliability and validity of the meamsment tools
adequate?

Step 9: Data Analysis

- Is the result section clearly and logically orgadi?

- Is the type of analysis appropriate for thevel of measurement
for each variable?

- Are the tables and figures clear and understan@dable

- Is the statistical test the correct one fanswering the research
guestion?
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Step 10: Interpretation and Discussion of the Finaigs

- Are the interpretations based on the data obtained?

- Does the investigator clearly distinguish betwaetual findings
and interpretations?

- Are the findings discussed in relation to previoesearch and to
the conceptual / theoretical framework?

- Are unwarranted generalisation made beyond they stanhple?

- 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 Mstitutions have
variations of this standard format;

. how to write a comprehensive research repmmtl takes care of

all aspects of such a report, of the nded revise your research
report draft severally before you arrive at thefireport;

. that your research report provides a mirror ofuryoerson to the
society, you must therefore do it very meticulously

5.0 SUMMARY

We have come to the end of this coursd. hope you enjoyed it. | do
hope you can now initiate and carryout researéliso, you can assess

and criticise research work.  Try publishingur research findings in
journal. If you are a classroom teacher, actieaech can improve the

quality of your teaching and make you popular. Yway try it.

6.0 TUTOR-MARKED ASSIGNMENT

Select any three research studies from an@uand use the scale for
evaluating research reports to evaluate them.
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