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EDU623 EDUCATIONAL RESEARCH METHODS
1.0 INTRODUCTION

This course, EDU623: Basic Research Methods in &t is designed to give you self
instruction on the rudiments of educational redeg@ractices and statistical methods. It teaches
you how to understand the research problem, howselect the research problem, the
investigations, data collection methods, analysigeypretations and how to present the report. It
is comprehensive to help you carry out your projecesearch without any encumbrances. The
statistical tools which you will need to presentdamnalyse your research data have been
presented in a very systematic manner so that ywouuse them with less difficulties. The
various data collection techniques have been engdai With this you can carry out any research
project with ease.

2.0 COURSE AIMS

The aim of this course is to acquaint you with blasics of research methods and statistics used
in educational research processes. It also airaaaiuraging you to learn the nature, concepts,
steps and procedures for carrying out your resgan@lct or any other research study.

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

0] Explain the concepts and processes of educatiesaérch;
(i) Discuss the different types of research;

(i)  Identify researchable problems in education;

(iv)  Demonstrate skills in literature review;

(V) Formulate research questions and hypotheses;

(vi)  Explain the different types of research designs;

(vii)  Differentiate between population and samples;

(viii)  Apply the different methods of data collection;

(ix)  Compare the different methods of data collection;

(x) Discuss the properties of a good instrument;

(xi)  Organize and present data using different methods;
(xii)  Demonstrate proficiency in the use of descriptietistics;
(xiii)  Use inferential statistics to test hypotheses;

(xiv) Explain the steps in testing hypotheses;

(xv)  Write reports of research projects.

4.0 WORKING THROUGH THE COURSE

This course EDU623: Basic Research Methods in Htutaxpects you to do a lot of reading in
order to cover the content in the course matetiamplies that you should devote much time to
this course by reading through this material antirge more information from numerous texts
and journals in research. These abound in everarly and from the internet. The course



material has been made easy to read and userdfriemtbwever, you will need to attend the
tutorial sessions where your Facilitator would op@ur eyes to more information and the
practical techniques involved. You will need torlwan groups with other students in order to
discuss, compare notes and thoughts and to exclidemgand share knowledge.

5.0COURSE MATERIALS

The National Open University of Nigeria will proeidrou with the following items:

. Course Guide
. Study Units
. TMA Assignment file (will be available from the wél OLE in due course)

You are required to make use of your calculatortheraatical or drawing set, graph book and
statistical tables. In addition, at the end ofrguait is a list of texts for your references dad
further reading. It is not compulsory for you taybor read all of them. They are essential
supplements to this course material.

6.0 STUDY UNITS

The study units in this course are as follows:

MODULE 1: RESEARCH PROCESS

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

Unit 5: Population and samples

MODEL 2: RESEARCH DESIGNS

Unit 6: Historical and Developmental Research Desi
Unit 7: Survey and Case Study Research Designs
Unit 8: Correlational Studies

Unit 9: Experimental Research Designs

MODULE 3: DATA COLLECTION

Unit 10: Observation Technique

Unit 11: Questionnaire

Unit 12: Interview

Unit 13: The Other Methods of Collecting Data
Unit 14: Validity and Reliability of an Instrument



MODULE 4: STATISTICAL METHODS

Unit 15: Introduction to Statistics

Unit 16: Methods of Organising Data &telasures of Central Tendency
Unit 17: Measures of Variability or Spread

Unit 18: Measures of Association/Correlation

Unit 19: The Testing of Hypotheses

Unit 20: Writing Research Report

In Module 1, the first unit introduces you to thesearch process by explaining the meaning of
research in general and educational research ticylar. It also discusses the characteristics of
research and purposes of educational researcht 2Usia continuation of research process. It
discusses the steps in the research process, bfpe@ssearch, the scientific methods in
educational research and the limitations. Ungl3 tyou how to select the research problem, the
sources of these problems and the criteria foicgatgthe problems. In addition, background of
the study, statement of the problem, purpose osthdy, the scope, the research hypotheses and
the research questions are discussed. Unit 4 dethishe literature review under the citations
and ethical considerations in research. Unit Bbduces you to population and sampling. Under
this, you will study the population, the samplanpé size, sampling techniques and the types of
samples designs.

In Module 2, Unit 1 tells you about historical rasgh designs, the meaning, importance,

limitations, procedures, sources of data and alsammg and approaches in the conduct of
developmental research design; Unit 2 discussem#aning, classification, advantages and the
disadvantages of survey research. It also talkstahe meaning and importance of case studies.
In Unit 3, you will study the meaning, purpose, itetion, types and methods of calculating

correlation coefficients. Unit 4 deals with expeental designs. You will see the meaning,

basic characteristics, true and quasi-experimelgsigns and the differences between them.

Module 3 deals with data collection. Unit 1 expkiobservation, the meaning, techniques,
observational variables, instruments, factors #ffgct observation, limitations, advantages and
disadvantages. You will know more about how torajge observational methods of data
collection. Unit 2 is all about questionnaire,mganing, types, construction of items, validation,
testing, administration, advantages, disadvantagdsappraisal of questionnaire method of data
collection. Unit 3 will teach you all about inteew, the meaning, phases, advantages,
disadvantages, types, major considerations, théejnes for conducting a good interview and
appraisal of interview methods. Unit 4 deals wviltb uses, types and rules about tests, socio-
metric techniques, inventories and necessary st@afata collection. In Unit 5, you will learn
about validation of instruments. You will alsoreabout meaning, types and factors affecting
validity and reliability.

Module 4 discusses about the statistical methodshaill enable you to analyse your data after
collection. In the first unit, you are introductmlthe meaning, types and benefits of statistics.
You will also learn about organisation and presomeof data. Unit 2 is a continuation of unit
one. You will learn the method of representingada¥ou will also learn about the measures of
central tendency i.e. the mean, the median andntiae. In Unit 3, the measures of variability
or spread are discussed, while Unit 4 teaches feudifferent measures of association or



correlation. Prominent among these are the Ped?soduct Moment, Spearman Rank Order,
Point Bi-serial Correlation Coefficients. The adirk of research studies is to test hypotheses in
order to generate knowledge. Unit 5 thereforelteagou how to test your research hypotheses.
The involvements, the procedures, the tests araieeg.

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

7.0 ASSESSMENTS

There are two aspects to the assessment of theecdunst are the tutor-marked assignments
(TMA); and the end of course examination. Withicle unit are self assessment exercises
which are aimed at helping you check your assimifaas you proceed. Ensure that you attempt
each of the exercises before finding out the exgukahswer from course material.

8.0 TUTOR-MARKED ASSIGNMENTS (TMAs)

This forms your continuous assessment and accdant80% of your total score. You are
expected to answer at least four TMA'’s. These rbesanswered and submitted before you sit
for the end of course examination. Your Facilitatell give you the TMA’s and you must
submit your responses to your centre.

9.0 FINAL EXAMINATION AND GRADING

The ‘end of course examinations’ would earn you 7A@féch would be added to your TMA
score (30%). The time for this examination woutdchmmunicated to you.

With this examination written successfully, you asompleted your course in Basic Research
and one believes you would apply your knowledgev(oeup-graded) in your project.

Table 1: Course Marking Scheme
ASSESSMENT MARKS
Assignment (TMAs) 1 -4 Four (4) assignmentst ltbree (3) marks
of the four account at 10% each == 10X 3
= 30%
End of course examination 70% of overall courseksar
Total 100% of course marks

10.0 HOW TO GET THE MOST FROM THIS COURSE

In Open and Distance Learning, the study unitsspexially developed and designed to replace
the University Lecturer. Hence, you can work tlglothese materials at your own pace, and at a
time and place that suit you best. Visualize ifiagening to a lecturer instead of reading a.text
Each of the study units follows a common formahe Tirst item is an introduction to the subject
matter of the unit, and how a particular unit iegrated with the other units and the course as a
whole. Next is a set of learning objectives. TEhebjectives let you know what you should be
able to do by the time you have completed the ulibu should use these objectives to guide



your study. When you have finished the unit, youstrgo back and check whether you have
achieved the objectives. If you make a habit ahgdhis, you will significantly improve your
chances of passing the course.

The main body of the unit guides you through theneed reading from other sources. This will
usually be either from your set books or frofReading Section. You will be directed when you

need to use a computer and guided through the yaskmust do. The purpose of the computing
work is two-fold. First, it will enhance your undéanding of the material in the unit. Second, it
will give you practical experiences of using pragraes which you could well encounter in your
work outside your studies. In any event, mosteftechniques you will study are applicable on
computers in normal working practice, so it is imtpat you encounter them during your studies.

Activities are interspersed throughout the unitg] answers are given at the end of the units.
Working through these tests will help you to ackid¢ive objectives of the units and prepare you
for the assignments and the examinations. Youldhdw each activity as you come to it in the

study unit. There are also numerous examples givére study units, work through these when

you come to them, too.

The following is a practical strategy for workingaough the course. If you run into any trouble,
telephone your facilitator or post the questionstha Web CT OLE’s discussion board.
Remember that your facilitator’s job is to help yowhen you need help, don't hesitate to call
and ask your tutorial facilitator to provide itln summary,

(1) Read this course guide.

(2) Organise a study schedule. Refer to the coursevievefor more details. Note the time you
are expected to spend on each unit and how thgnassnts relate to the unit. Important
information e.g. details of your tutorials, and thiate of the first day of the semester is
available from the Web CT OLE. You need to gatiogether all this information in one
place, such as your diary or a wall calendar. \&&tmethod you choose to use, you should
decide on and write in your own dates for workimgeach unit.

(3) Once you have created your own study scheduleyedny/thing you can to stick to it. The
major reason that students fail is that they géirzbwith their coursework. If you get into
difficulties with your schedule, please let youcifiator know before it is too late to help.

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

(5) Assemble the study materials. Information abouatwou need for a unit is given in the
‘Overview’ at the beginning of each unit. You wéllways need both the study unit you are
working on and one of your set books, on your ddggke same time.

(6) Work through the unit. The content of the unieithas been arranged to provide a sequence
for you to follow. As you work through this unytou will be instructed to read sections from
your set books or other articles. Use the ungtiole your reading.



(7) Keep an eye on the Web CT OLE. Up-to-date courfeerration will be continuously posted
there.

(8) Well before the relevant due dates (about 4 weeksre the dates) access the Assignment
file on the Web CT OLE and download your next regdiassignment. Keep in mind that
you will learn a lot by doing the assignments caligf They have been designed to help you
meet the objectives of the course and, therefoilehalp you pass the examination. Submit
all assignments not later than the due dates.

(9) Review the objectives for each study unit and econthat you have achieved them. If you
feel unsure about any of the objectives, reviewstiidy material or consult your facilitator.

(10) When you are confident that you have achieved tsunbjectives, you can then start on
the next unit. Proceed unit by unit through tharse and try to pace your study so that you
keep yourself on schedule.

(11) When you have submitted an assignment to your fietomarking, do not wait for its
return before starting on the next unit. Keep taryschedule. When the assignment is
returned, pay particular attention to your facibtés comments. Consult your tutor as soon
as possible if you have any questions or problems.

(12) After completing the last unit, review the courged gprepare yourself for the final
examination. Check that you have achieved thealjéctives and the course objectives.

11.0 TUTORS AND TUTORIALS

Your Tutor or Facilitator will mark and comment gour assignments, keep a close watch on
your progress and on any difficulties you might@nter as they would provide assistance to
you during the course. You must mail your tutorkea assignments to your tutor well before
the due date (at least two working days are reduirdhey will be marked by your Tutor and
returned to you as soon as possible.

Do not hesitate to contact your tutor by telephaamail, or discussion board if you need help.
The following might be circumstances in which yoould find help necessary. Contact your
Facilitator if:

. You do not understand any part of the study unith® assigned readings.
. You have difficulty with the self-tests or exer@se
. You have a question or problem with an assignmentith the grading of an assignment.

You should try your possible best to attend thertals. This is the only chance to have face-to-
face contact with your tutor and to ask questiohsctv are answered instantly. You can raise
any problem encountered in the course of your studygain the maximum benefit from course
tutorials, prepare a question list before attendiem. You will learn a lot from participations
in discussions.



12.0 SUMMARY

This course EDU 323 is designed to give you sonmv@dge and skills which would help you
to undertake your research project work as smoahlyossible. After going through this course
successfully you would be in a good position tospasur examination at the end of the semester
and apply the knowledge and skills gained in thecakon of your research project. Above all,
you will be able to answer such questions as cairdogn from:

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

Data collection technique;
Statistical methods;
Research reports.

We wish you success in this practically-oriented amteresting course. We hope you will
transfer what you have learnt in this course toesofyour other courses that are related to this,
and you will bring the knowledge from these otheurses to help you perform at the optimum
in understanding your research project.

We also hope you would appreciate the unique rol@ epportunity you have to make a
difference in using the knowledge derived from tb@urse in solving educational problems
within your area of specialisation. This is themassence of studying research as a course.

We, therefore, sincerely wish you the best as ygoyethe course. GOOD LUCK.
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MODULE 1: RESEARCH PROCESS

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

Unit 5: Population and samples

UNIT 1 THE RESEARCH PROCESS 1
Table of Contents

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

1.0 INTRODUCTION

You may have wondered what research is all abddgu may have thought about research as
something exotic, not meant for the consumptiornhef ordinary person. You may have seen
research, just like every other layman, as somethihich carries with it the aura of activity
usually engaged in by the super-intelligent, angobhd the capability of an average intelligent
person.

Are you among the people who perceive research astavity which is undertaken with highly
sophisticated equipment, and/or an activity exeklyi preserved for the lecturers and ‘Research
Fellows’ in the Universities or tertiary institutie?

In this unit, you will be presented with a de-mfggtig view of research as an activity which is
not far from the routine ritual of all normal thinig human being. You will see research
generally as a process of finding out the answessgroblem. To this effect, you will appreciate
and find it as an activity which is worth doing.

2.0 OBJECTIVES

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

. define research;
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. define educational research;
. discuss the characteristics of research:;
. explain the purposes of educational research.

3.0 MAIN CONTENT
3.1  Meaning of Research

Many writers have described research in variousswagd according to the type and the area.
We can say that research is the process of arratinigpendable solutions to problems through a
planned and systematic collection, analysis aretpnétation of data. You may have to note that
the key words in this description appanned and systematic It means that research is
considered as a logical scientific thinking. Thigplies that a study or an activity cannot be
regarded as research unless it is carried intohilgher levels of vigorous and scientific
reasoning.

We can also look at research as a process of gpakiswers to hypothetical questions using
scientific methods of inquiry to produce valid infation. It means therefore, that when you
use research methods to solve problems, you are mifficient than either trial-and-error
attempts or “short-run” approaches. This is beeaysu will direct all efforts towards a
particular goal based on a sound hypothetical molut

According to Leedy (1997), research is the system@ttocess of collecting and analyzing
information (data) in order to increase our undaerding of the phenomenon with which we are
concerned or interested. He goes on to say thaareh is not:

* mere information gathering;

* mere transformation of facts from one locationrother;
* merely rummaging for information;

» a catch-word used to get information.

In their own definition, Best and Kahn (1995) agtieat research is the systematic and objective
analysis and recording of controlled observatiohat tmay lead to the development of
generalizations, principles or theories, resultimgrediction and possibly, ultimate control of
events.

From these and other definitions, you have to ribtg one of the most reliable ways of
ascertaining that decisions are correctly mad® igse a scientific approach to arrive at those
decisions. Therefore, research is needed in dadarrive at objective conclusions. Thus, the
use of data to quantify statements and very assangptwith empirical evidence becomes
imperative.

3.2 Educational Research

Educational research is implied when research idesv are geared towards unravelling
educational problems or bringing about improvemanteaching and learning. According to
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Ary et. al. (1972:21), educational research is “they in which one acquires dependable and
useful information about the educative process’hilgVTravers (1964:5) says that educational
research is “an activity directed towards the deedent of an organised body of scientific
knowledge about the events with which educatorscarecerned”. Do you notice that the
descriptions of educational research above highkgime important concepts? These concepts
include: dependability of the information and itsestific nature; and the fact that the subject-
matter of investigation should be of interest taedors.

Ali (1996:1) described educational research asettamsivities or processes which allow one to
systematically test and/or obtain a body of infaiorg data or knowledge about teaching/
learning or conditions which affect teaching arafiéng. This means that research in education
is a systematic attempt to define and investigateirent problems involved in teaching and
learning. This can take place within or outside $sichool setting. It can take place at various
levels of education, such as early childhood, prymaecondary or tertiary levels. You will
again note that, implicit in this definition, isatheducational research employs scientific methods
to find out how teaching and learning can be impthwonditions under which knowledge can
be tested and verified and the conditions undechvtiiey should occur.

In his own definition, Kerlinger (1964) says thateational research is a systematic, controlled,
empirical and critical investigation of hypothetigaopositions about the presumed relations
among natural phenomenon.

Education is mainly concerned with the processeitwhdeal with deliberate change in the
behaviour of people through the acquisition of klemge, skills, attitudes, interests and
appreciation. Therefore, the goal of educatioeakarch is to discover general principles on
which interpretations, predictions, explanationsl aontrol of behaviour can be based since
educational research is concerned with the studhefproblems of teaching and learning. It
means that any research in this area should categritb some aspect related directly or
indirectly to the teaching-learning situation. Téfere, the topic selected for investigation
should be truly educational, preferably a problem#&bpic whose findings will add to the
knowledge-bank of education and to lead to somatisal of a societal problem.

3.3  Characteristics of Educational Research

Earlier in this unit, we have said that mere caitet of facts, whether from reference books,
from readings in the library, from historical docemts, from questionnaire or even from the
internet, is not research, unless the informatienived from the analysis of the data is used to
solve problem. Based on this, let us look at soh@acteristics of research.

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

0] Research is SystematicThis means that the steps followed have to beesgl and
logical. The procedures used can be repeateddiherresearch to verify the findings.

13



(ii)

(iii)

(iv)

v)

Research is ObjectiveThis means that the findings are reported as éineyThe biases,
prejudices, beliefs or interests of the resear@mel/or the society are not allowed to
interfere with the research procedure and/or result

Research Report is PreciseThis is pertinent as the use of vocabulary whechapable
of multiple interpretation is not encouraged.

Research is Testable/MeasurableResearch is not speculative, but quantifiable. It
becomes imperative that data collected for reseanast be measurable and tested
against a specified hypothesis.

Research is Replicable/Verifiable:Results or findings of a research can be verifigd
the researcher or any other person interestedeifindings. This can be done by going
through the data used in the study or the processedved. The research can be
replicated by re-administering the same instrumentsimilar instrument of data
collection to the same subjects or similar groupudfjects. This replication can help one
to justify the authenticity or otherwise of an @arktonclusion.

Best and Kahn (1995) gave a summary of the chaistots of research so as to clarify its
meaning. These are:

(i)

(if)
(iii)
(iv)

(v)

(i)

(Vi)

(viii)

(ix)

x)
(xi)

Research emphasises the development of genemahgaprinciples or theories that will
be helpful in predicting future occurrences;

Research is based upon observable experience aehpvidence;
Research demands accurate observation and desayipti

Research involves gathering new data from primaryfirst-hand success or using
existing data for a new purpose;

Research is often characterized by carefully desigprocedures that apply rigorous
analysis;

Research requires expertise;

Research strives to be objective and logical, apglgvery possible test to validate the
procedures employed, the data collected and thewsians reached;

Research involves the quest for answers to unredgivoblems;
Research is characterized by patient and unhuadgadity;
Research is carefully reported and recorded;

Research requires courage.
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Self Assessment Exercise 1.1:

1. Read through the definitions of educational regeancthis unit and from other sources.
Formulate your own definition in your own words.

2. What is the major difference between basic reseandneducational research?
Check the answer at the end of the unit.
3.4  Purposes of Educational Research

Have you noted that in recent times many countfdbe world have shown strong concern for
improving the quality and variety of education aalvas access to it? For instance, the emphasis
in some countries is the provision of educatioradalt citizens or to citizens in remote local
locations i.e. a question of access to educatlarsome other countries, considerable interest is
on diversification of educational opportunitiestéde care of students of a broad spectrum and
interest group. This will show you that most coigs quite legitimately worry and show
concern about their educational processes and gidit shows the countries’ desires to have a
living, growing and responsive education. Thesgems have led to upsurge in research efforts
aimed at identifying viable alternative action amomany options. This leads to the
introduction of research-based recommendationsgdedi to improve education even with
insufficient resources.

You are aware that, as a result of strong concertake education to the doorsteps of the
numerous Nigerians who are remote and educatiod@é&bdvantaged, or those who have been
denied access to education as a result of oneabdstayid policy etc. or the other and to remove
all boundaries in education, the Federal Governmémigeria established the National Open
University of Nigeria (NOUN) by an Act of the Natial Assembly. This is one of such
concerns which have evoked invocations of new cula new programmes, changes in actual
teaching and learning processes, changes in tesackeruitment etc. Researches in education
come with the picture because educational processvery complex and evolving one whose
every facet must be carefully and systematicallyestigated, understood and implemented
towards achieving the objectives.

You have noted that one purpose of research idalielopment of theories by discovering broad
generalizations or principles. This is why Goodadt (1941) described the chief purposes to
which the services of research can be put to aehireeducation to include to:

0] determine the status of phenomenon, past andtprese
(i) ascertain the nature, composition and processkizabcterize educational phenomena;
(i) trace growth, change and developmental histopeo$ons and issues and objects.

According to Best (1976), when a research becormppkea research, it can take on the purpose
of improving a product or a process of productioh. means that it involves the testing of
theoretical concepts in actual problem-situationsdustrial settings. In the field of education,

it is interesting to recognise that most educatioesearch is applied research because it attempts
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to develop generalizations about the teaching-legriprocesses and instructional materials.
Kerlinger (1971) has summarised educational rebegrarposes as concerned with the
development and testing of how students behaveeirducational setting.

You have seen that research, in general, is of msmemportance in all-human endeavours.
This is why Anaekwe (2002) believes that educatioesearches have the following purposes:

0] to provide training in problem-solving. This isdag@ise research involves problem-
solving, and life in itself is full of problems. h€refore, knowledge of research provides
training in problem-solving;

(i) to provide valid and dependable information, whiohild be very useful in advancing the
course of educational theories and practices;

(i)  to evaluate educational programmes, activitiesctimeas, resources and methods of
teaching;

(iv)  to provide training in understanding of the intgies and technicalities requisite for
handling research problems in particular and problen general.

According to lkekhua and Yesufu (1995), the foudfpurposes of educational research are:
(1) to provide objective evidence to improve schooireay;
(i) to controvert myths surrounding certain practiass principles in education;

(i)  to change beliefs characterizing practitioners gmdducts of education and the
consumers of the products of education, and

(iv)  to help place the work of the school and its agenta firmer ground with consumers of
education.

You will notice that from the foregoing and fromiAL996), it is apparent that research has, as
its role in the educational process, several papodt provides the hard data and information
which give a clear picture, the true picture, thgeotive picture about how we teach and learn as
well as what we are doing about schools and sahgolWhen such a picture is dispassionately
superimposed or interpreted against reality, corspas of what is versus what should be and
the choices we need for getting to where we warvedn the process of education become
apparent. Therefore, research plays the role whgius a rich picture of the process of
education.

Self Assessment Exercise 1.2:

What are the four-fold purposes of educational aese according to Ikekhua and Yesufu
(1995)?
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Compare and contrast the purposes of educatiosebrenes as presented by Anakwe (2002)
and Ikekhua and Yesufu (1995).

4.0 CONCLUSION

You have learnt in this unit that research is acdeéor solution to problems. It is a process of
arriving at dependable solutions to problems thhotlte planned and systematic collection,
analysis and interpretation of data. In educatiesgarch does not mean a search that yields
infallible truth but rather a search that throwsvieght on questions that concern educators.
Because, you as an educator, will be involved amtier of necessity in decision making, it is
the organised body of scientific knowledge abostdducational process that will make the most
valuable contribution to decision making in eduzati You will also note that mere collection of
facts, whether from reference books, from readinga library, from historical documents or
from questionnaires is not research, unless thenmdtion derived from the analysis of the data
is used in solving problems.

50 SUMMARY

In this unit, you have read some of the definitimhgesearch. Educational research has also
been defined variously, but you have to remembat thsearch in education is one which
includes the fact that it is testable, verifialperposeful and activity-oriented. In other words,
educational research can involve those activitiggrocesses which allow one to systematically
test and/or obtain a body of information, data a®wedge about teaching, learning or
conditions which affect teaching and learning.

You also learnt the characteristics of researciiich you noted that research is objective,

precise, testable/measurable, replicable or veidieetc. You have also seen the various
purposes of educational research in this unit.

6.0 TUTOR MARKED ASSIGNMENT

0] Distinguish between Research and Educational Resear

(i) Discuss any four characteristics ofEducational Beeaccording to Anaekwe (2002).

Answer to SAE Question 1.1

1. Formulate your own definition in your own words.

2. The major differences between basic research amchédnal research is that while basic
research is general and applies to all aspectsadndubjects, educational research
involves all activities geared towards unravelledycational problems or bringing about

improvement in teaching and learning.

Answer to SAE Question 1.2
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The four-fold purposes of educational research raieg to Ikekhua and Yesufu (1995) are:

0] To provide objective evidence to improve schootriésy;

(i) To controvert myths surrounding certain practicgpnnciples in education;

(i)  To change beliefs characterizing practitioners gmdducts of education and the
consumers of the product of the education;

(iv)  To help place the work of the school and its agenta firmer ground with consumers of
education.

7.0 REFERENCES AND FURTHER READINGS
Ali, A. (1996). Fundamentals of Research in EdusatAwka: Meks Publishers (Nigeria).

Anaekwe, M.C. (2002). Basic Research Methods aatis8ts in Education and Social Sciences.
Enugu: Podiks Printing and Publishing Company.

Best, J.W. and Kahn, J.V. (1995). Research in Béhred7" Edition). New Delhi: Prentice Hall
of India, 20 — 23.

Denga, I.D. and Ali, A. (1983). An Introduction Research Methods and Statistics in Education
and Social Sciences. Jos: Savannah Publishersedmit

Ikekhua, T.l. and Yesufu, J.T. (1995). Exposing d¢d@sh Methods in Education Study and
Reporting aid for Students and Beginning Reseasch@farri: Ar B10 Publishing
Limited.

Leedy, P.D. (1997). Practical Research: PlannirdyResign (& Edition). New Jersey, Morill,
103 - 110.

Nkpa, N. (1997). Educational Research for ModermoBrs. Enugu: Fourth Dimension
Publishers.

Olatian, S.O. and Nwoke, G.I. (1988). Practical ddesh Methods in Education. Onitsha:
Summer Educational Publishers.

18



UNIT 2: THE RESEARCHER PROCESS I
Table of Contents

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Steps in the Research Process
3.2  Types of Research
3.2.1 On the Basis of Goal Typology
3.2.2 On the Basis of Method of Investigation Typology
3.2.3 On the Basis of the Kind of Evidence and AnalysisdiTypology
3.3  Scientific Methods in Educational Research: Linitas
4.0 Conclusion
5.0 Summary
6.0  Tutor Marked Assignment
7.0 References and Further Readings

1.0 INTRODUCTION

The research process provides a description dytsiematic procedure which is usually adopted
during research studies. As a scientific methodnegstigation, educational research uses
investigative methods which are consistent withliasic procedures and operating conceptions
of science.

In other words, educational research process edaption of the basic research process which
utilizes the methodology of scientific thinking andcessarily goes about its business of problem
analysis in a series of stages and steps of aetvifThe ultimate goal of these series of acésiti

is to search for dependable, valid and reliablevans as solutions to some defined questions or
problems in the field of education.

You will note, therefore, that educational reseaatso shares in the values of the culture of
science. These stages of steps are in logicaksegquwith one step leading to another and are
linked for one common goal.

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

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

» explain the steps in the research process;

» discuss the types of educational research;

* enumerate the limitations involved in the applieatiof scientific method in educational
research.
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3.0 MAIN CONTENT
3.1  Steps in the Research Process

Educational research is taken to be applied sfiemtethod or basic research. It implies that a
researcher in education may take the underlisegassif activities during research studies on any
educational problem. These steps should not bsidemd strictly as the only satisfactory
sequence. You, as a researcher or research workaren your institution, may adopt some
modifications of the research process. This ispiable. Let us now look at the sequence
recommended for any educational research:

0] Identification of a Problem:

This is the most difficult step in the researchgess. It involves the discovery and
definition of educational research problem or peois within a topical area of interest in
education. It has to be a problem or question whilehls with issues of sufficient
consequence to warrant investigation. The probhenst be such that can be solved
through scientific investigation. It must not bes@ved problem, one whose solution is
available. It must not be a question requiringsYand ‘No’ answers. Examples of
educational problems are:

What are the causes of students’ unrest in ourehigtstitutions? Should sex education
be introduced in our secondary schools? Whatheeatterns, causes and solutions of
learning problems? What are the factors affeddingents’ academic achievements?

(i) Review of Related Literature:

When a problem exists, review of related literatizwea step two. However, in some
studies this is step one as a source of the prob¥ou will need to review books,

journals, magazines, theses and other materiadseceto the problem of study, either
directly or indirectly. This will help you to idéify some background information about
the problem of study. It will also help you to:

(a) eliminate duplication of what has been done already

(b) guide your formulation of research hypotheses estjans;

(c) sharpen your focus of the study as well as giveigsight as to whether the problem
is researchable or not; and

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

(i)  Formulating Hypotheses and/or Research Questions:
This calls for you to present clearly and concigbbylogical aspects of the problem in an

attempt to sharpen your focus on the problem. n¥blves the conjecturing of the
relationship between the concepts and variablegifae in the problem.
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(iv)

v)

(vi)

(vii)

(viii)

The hypothesis serves as a tentative answer tprti#em. It can be from the result of
employing logical processes of deduction and indacto formulate an expectation of
the outcome of the study.

Selecting the Research Design:

This implies the selection of the appropriate redeapproach for the investigation. A
research design can be a specification of the tpesafor the testing or verification of
the hypotheses under a given set of conditionsoédpdocedures for measuring variables.
It involves the selection of persons or things éosbudied. Examples can be descriptive
survey, experimental, quasi-experimental, factatesigns etc.

Collection of Data:

This stage aims at collecting relevant informatfon measuring the selected variables
and for building up a body of valid and reliableokredge about the variables or the
research topic. It involves the construction ardiaistration of the measuring
instruments. Prominent among the techniques arterviews, questionnaires,
observations, tests, rating scales, documentamceswand records. You will learn more
of these as we go on in this course.

Data Analysis and Interpretations:

Data analysis implies extracting the required infation which will serve to answer the
research questions or test the hypotheses frondatee collected and presented eatrlier.
The data collected must be reduced, arranged a&semed in an organized form for easy
analysis, using suitable statistical techniquesis Wwill enable you to generate some
research findings from which conclusions and gdizatéons are drawn. You can
employ the help of computers and/or calculatorefmy and accurate data analysis.

Discussion of Research Findings:

Research findings from the analysis of data areudised to justify, interpret, explain and
further the development of theories for knowled@éis discussion is done in the context
and direction of the information gathered in thegesss of literature review. You can see
that literature review is very important in thisspect as it makes for very sound and
balanced discussion of findings.

Conclusions, Generalisation and Recommendations:
At this stage, you are expected to draw conclusfooms your research findings and to
make generalizations of your findings as generdteth your samples to the larger

population.

You will have to bear in mind that the generatidrvalid findings, making of correct
generalisation and useful recommendations for ptessapplications to the field of
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(ix)

education help to bring about progress that mayelgestered in the development and
practice of education.

Writing the Research Report:

This is the final stage of activities in the praxed conducting research in education.
You have the responsibility of making your procexdyrfindings, conclusions and
recommendations available to others in an intélegform. This involves a clear, concise
presentation of the steps in the study througlseareh report.

Self Assessment Exercise 2.1:

What are the steps in the research process?

3.2

Types of Research

Educational research can be classified into diffetgpes. These classifications may depend on
the goals, methods of investigation, kind of evideeand analysis used. These classifications are:

3.2.1 On the Basis of Goal Typology

If we classify educational researches based orgtia¢s of the particular investigation and the
use to be made of it, then we will have basic neteand applied research.

(@)

(b)

Basic Research:

This is a type of research, otherwise called p@search which is concerned with
obtaining empirical data that can be used to foateulexpand or evaluate theory. Its
main aim is to extend the frontiers of knowledgehwho regards to the practical
application.

It investigates relationships between methods, gp@ischaracteristics, environmental
variables and learning efficiency in order to degelillustrate, test and expand theories
of learning. It is not oriented in design or pwspaowards the solution of practical
problems. But the findings of such studies mayapplied to practical problems that
have social values.

Applied Research:

This is the application of theories and princigfiesn basic research to solve educational
problems. It is a research performed in relatiora¢tual problems which occur in the

field and under the conditions in which they arerfd in practice. It is aimed at solving

immediate practical problems. The findings helpcadors to make rational practical

decisions about specific problems. Applied redearan be divided into three sub-

categories:

0] Action Research:
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This is undertaken by educational practitionersider to solve their practical

local problems. It is aimed at developing new Iskifinding new answers or

approaches to solve problems of current concemnis practical and directly

relevant to an actual life situation. It is emgaliand relies on actual observation
and realistic information, or data rather than eatiye opinions or past

experiences.

(i) Evaluation Research:

This is used to assess educational programmesi@n to improve their efficiency
by making necessary revisions or modifications. kuwstance, a systemic
evaluation of the practice of some programmes i@ $chool system may
necessitate modifications in the requirements aoticips of the education
ministry. Again, the change over from one systdnedchcation to another may
have been based on systemic evaluation. Exam@eshthinge from 6-5-4 to 6-3-
3-4 and from 6-3-3-4 to 9-3-4 system may have Hessed on the evaluation
research by practitioners.

(i)  Research and Development:

According to Nkpa (1997), this is concerned withveleping and testing
curricula, methods and materials to ensure maxineffmiency of educational
products and practices. The trial testing in stéhobthe curriculum materials by
the former Curriculum Evaluation Study and AdamatCourse (CESAC) which
is now part of the Nigerian Education Research &aVvelopment Council
(NERDC) is an example.

3.2.2 On the Basis of Method of Investigation Typology

Classifying educational research based on the rdstbbinvestigation used, the following types
of educational research may be distinguished:-

(@)

(b)

Experimental Research

In this type of research, independent variablesnaagipulated to observe the effects on
the dependent variables. It serves to determinssiple outcomes given certain

conditions. There are two groups — experimentatreatment group and the control
group. The experimental group receives the treattrwhile the control group may not

receive any treatment. The difference is notedumssdi.

Ex Post Facto Research
Have you noticed a research study in which the areber attempts to conduct

experimental study in which he is not able to dlyeenanipulate the independent
variables? In fact, randomisation is not possibléne subjects may be grouped on the
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(©)

(d)

basis of some naturally occurring characteristic&uch variables like sex, race,
intelligence, aptitude, creativity, personality,ceseconomic status, etc. cannot be
directly manipulated. Sometimes, this type of aesk is referred to as causal
comparative studies.

Descriptive Research

This is concerned with either description and imtetation of existing relationships,

attitudes, practices, processes, trends, etc.ercdmparison of variables. It does not
make attempts to manipulate variables. It may beded into many categories.

Prominent among them are:

0] Surveys

In this type of research, a number of data-gatigepsychometric tools and

procedures are used. These include questionntests, checklists, rating scales,
score cards, inventories, interviews, etc. Thelysttan be used to ascertain the
nature of a phenomenon from a relatively large nemald cases. When you study
the entire target population, the survey is cattedsus. Most of the times, the
entire population is too large to be handled. His tcase, you have to use
appropriate sampling technique to obtain a trupresentative sample. You will

learn about the sampling techniques later in tbisrse. You have to note that
representativeness of sample is critical to surkesearch, in order to make
reliable inferences about the target population.

(i) Documentary Analysis

In this type, documents and records are examinedrdievant information.
Official gazettes, minutes of meetings, reportgpahels and blueprints can be
examined. Content analysis of curriculum matead classroom lessons can be
included as documentary analysis.

(i)  Case Studies

You may decide to investigate a detailed accoumdi¥iduals or aggregations of
individual cases may be treated as units underypis of study. In other words,
you may decide to study a phenomenon in one schgefciation, organisation,
agency, one student, teacher, administrator, etcorder to solve specific
problems through in-depth study.

Historical Research
This is a past oriented research; which involvesltitation, documentation, evaluation
and interpretation of available evidence in order wnderstand past events.

Understanding past events may lead you to greagerstanding of present and future
events. It may also prevent future pitfalls, oeesuggest hypotheses which should be
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used for the solution of existing problems. Itxu® may be on social concerns,
educational practices, educational institutionsher educators themselves. In historical
research, evidence from relics, artefacts, docusnemgcords, oral accounts etc. are
usually relied on. If you are undertaking a higtar research in education, then your
evidence may be sought from attendance registersficates, report cards, inventories,
manuscripts, equipment, records of newstalk, etc.

There are two main sources of research informationa historical study. These are
primary source and secondary source. When evidamoes from direct source such as
original documents, photographs, eye-witness adsopitnis called primary source. But
when a non-observer mediates between the origindeece and the investigator as in
books, research reviews, newspapers or storie®imparticipants, it is called secondary
source. As a researcher, you should always deterthie authenticity of the evidence
you use.

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

Using this typology, research can be classified gamntitative, qualitative or multiple
perspective.

(@)

(b)

(©)

Quantitative Research:

This type uses information or data expressed inamioa values. Most experimental
studies fall under this type or category.

Data collection methods include tests of varioyees$y experiments, questionnaire, rating
scales etc. Quantitative data are analysed uginer elescriptive or inferential statistics.

Qualitative Research:

This type uses information which is verbal or namaerical. It makes use of qualitative
data yielded through interviews, observationsfaots, documentary sources, audio and
visual materials among others.

Information could be analysed using transcriptiooding, historical and philosophical
analysis. This can introduce elements of subjigtim explaining, describing, collecting
and even analyzing information.

Multiple Perspective Research:
This type uses both quantitative and qualitativeregch otherwise known as eclectic, is

usually more comprehensive, yielding more generblesand holistic findings which are
more rigorous than any one approach.

Self Assessment Exercise 2.2
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0] What are the types of research based on methadsestigation?
(i) What are the types of research based on the typasdence analysis used?

3.3 Scientific Methods in Educational Research: Limitatons

You are aware that the underlying goal of the sdiemmethod of thinking is rooted in the broad
goal of science which is to understand natural phema through the following steps:

0] accurate description;

(i) explaining the specified conditions necessary ttaiabthe phenomenon in order to
attain easy prediction of the phenomenon;

(i)  organizing the available evidence supporting thenpimenon in order to attain an
overall picture of the relationships surrounding thle components or variables
relating to the phenomenon under consideration.

Research practices shape their values after dotemssumptions. The concern of research is to
attempt to provide acceptable and verifiable exgtians to problems or questions raised in
order to explore the realities of the problems tigto the use of scientific method of inquiry.
Educational researches employ the use of sciemtiéithod of research.

Vast quantities of empirical studies that are kdé#ahave been accumulated in education , yet
they have not attained the scientific status typadehe natural sciences. This is because they
have not been able to establish generalizationsa&egut to the theories of the natural sciences
in scope of explanatory power or in the capacityigdd precise predictions. There are several
limitations to this. These limitations are:

(1) Complexity of Educational Phenomenon:

Educational phenomena, most of the times, are comgohd unpredictable, unlike those
of the natural sciences. The natural scientistsdedh physical laws like Charle’s law,

Boyle’s law etc. which have relatively uncomplicghteariables. But in education, you
deal with human behaviour and development, botmdisiduals and as members of a
group. In this case, numerous variables affech quttenomena independently and in
interaction and make them difficult to study withse.

(i) Measurement Problems:
In the natural sciences, we use instruments likerrdape, thermometer, barometer,
wind-vane, weighing balance, ammeter, galvanonetterwhich give perfect and precise
measurements. But in education, you will not ggf astrument which can yield as
perfect and precise measurement.

(i) Difficulties in Observation:
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(iv)

v)

(vi)

(Vi)

Observation is a very important aspect of sciemdggther social sciences or natural/
physical sciences. But, it is more difficult andky to have perfect observation in
education, because it is more subjective and fretiyuenvolves personal interpretations
of such things as: motive, values, attitudes eksclvare not open to inspection.

Difficulties of Control:

Possibilities for effective control of experimentanditions are much more limited in

education than in the natural sciences. This ab&e rigid control of the experimental
conditions is possible in the laboratories in tla¢ural sciences. But in education many
variables including extraneous variables which rase known by the researcher, affect
and influence the results.

Difficulties of Replication:

When two or more chemicals are put together irsaittée, the result of the reaction can
be observed and reported objectively. This camelpdicated or reproduced to get the
same result anywhere in the world.

But it is very difficult to replicate an experimerfor instance, in teaching methods
carried out in Nigeria, in any other part of therldo In other words, replication is very
difficult to arrange in education.

Experimental Contamination

The presence of the researcher or investigatorcbange the behaviour or affect the
responses of the human subjects in educationadnase This can result in the faking of
behaviours which will influence the result. Thencbe referred to as Hawthorne effect.
It does not happen in the natural sciences. la@d is mixed with an alkali, they will
form a salt, whether the experimenter is thereobisiimmaterial.

Problem of Randomisation
It is easier to randomise non-human subjects inaheratory than the human subjects.

Randomisation may not be perfect in education duadministrative constraints and
faking.

Self Assessment Exercise 2.3:

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

4.0

CONCLUSION
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In this unit, you have seen that the educations¢éarch process is an adoption of the basic
research process which uses the methodology aiftgmehinking and necessarily goes about its
business of problem analysis and/or solving inrees®f stages or steps.

The ultimate goal of these series of activitiedassearch for dependable, valid and reliable
answers as solutions to some definite questiopsatriems in the educational field.

You can therefore say that educational researah sihsres in the values of the culture of
science. All the stages and steps of educati@saarch are in logical sequence with one step
leading to another, linked for one common goal.

However, as you have seen, educational researcioce as perfect and precise, as accurate
and objective as experiments in the natural sceedoe to some limitations.

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

(1) Identification of the problem;

(i) Review of related literature;

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

(v) Data collection;

(vi)  Data analysis and interpretation;

(vii)  Discussion of research findings;

(viii)  Conclusion and recommendations, and

(ix)  Writing the report.

You have also learnt that educational researchbearlassified in different types. These can be
on the basis of goals; in which we have basic rekeapplied research. On the basis of method
of investigation, we have: experimental, ex postdadescriptive and historical. On the basis of
kind of evidence and analysis, we have qualitaivé quantitative researches.

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

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

(i) difficulties in observation;

(iv)  difficulties of control,

(v) difficulties of replication;

(vi)  experimental contamination; and

(vii)  problem of randomisation.

6.0 TUTOR MARKED ASSIGNMENT

28



(1) List the steps in the research process.

(i) What are the two types of research classified awegrto the kind of evidence and
analysis? What is the major difference betweenwvloetypes?

(i)  Mention five limitations of applying scientific nfeads of inquiry in educational
research.

Answer to SAE Question 2.1
The steps in the research process are:

0] Identification of the problem;

(i) Review of related literature;

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

(v) Data collection;

(vi)  Data analysis and interpretation;

(vii)  Discussion of research findings;

(viii)  Conclusion and recommendations, and

(ix)  Writing the report.

Answer to SAE Question 2.2
(1) The types of research based on methods of figag®n are:

€)) Experimental research
(b) Ex post Facto research
(c) Descriptive research
(d) Historical research.

(i)  The types of research based on evidence aalysia used are:

(@  Quantitative research, and
(b)  Qualitative research

Answer to SAE Question 2.3
The limitations in the application of scientific theds are:

0] Complexity of educational phenomenon;
(i) Measurement of problems;

(i)  Observation difficulties;

(iv)  Control difficulties;

(v) Replication difficulties;

(vi)  Experimental contamination; and

(vi)  Randomisation problems.
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1.0 INTRODUCTION

Research problem is the focus to which all reseaftdrts are geared. At the root of every
research, there is a problem which must be eshedli$o justify the research. You will have to
design investigations to find solutions to the peal This is the goal you have to accomplish.
This is because it is the problem that requiresnéitin. At this point, the question that should
bother you should be hinged on what constitutesaarchable problem.

According to Nkpa (1997), a problem arises wheniberplay of two or more factors result in
one of three possible problematic outcomes. Trasea perplexing state, an undesirable
consequence, or a conflict for which the appropraurse of action is controversial. In order to
find the problem, solution, classification of therplexing state, elimination or alleviation of the
undesirable consequence, or resolution of the iotsftan then be made.

In this unit, you will read about the problem sél@t, sources of the problems, criteria for
problem selection, delimitation of the problem,. etc

2.0 OBJECTIVES
At the end of this unit, you should be able to:
» select a research problem in your area of interest;

» outline the various sources of research problems;
* enumerate the criteria for selecting a problenrésearch;
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» explain the background of the study;

» describe the statement of the problem;

» explain the purpose of the study;

» discuss the significance of the study;

» describe the scope of the study;

« formulate different types of research hypothesis;

» differentiate between research question and hypithe

3.0 MAIN CONTENT
3.1 Identification of Research Problems

As a beginning researcher, you may find it diffictd decide on what is a suitable research
problem. You may spend considerable amount of taxamining many research problems
without being able to make up your mind on whictsétect. Your indecision may be due to a
fear of selecting difficult problem which you canneasily tackle. You have to note that
common errors in selecting problems arise when itiond, objectives, questions, hypotheses,
topics or uncomfortable feelings are mistaken fabems.

You have to distinguish between your problem arb&hvis of interest to you and the research
problem itself. Let is be clear to you that a peab area of interest is the broad area or topic,
events, phenomenon which you want to study, sagdurcation. This area of interest may be
hazy, nebulous, ethnical or inconsequential atotiget. It may remain so long after you have
given thoughtful and adequate consideration tdrtthis case, you are advised to steer clear of
the topic, even t or phenomenon.

Before you arrive at a researchable topic, theee three systematic stages of reductive
deductions which are very necessary for you to faém the general problem area. These
include:

€)) locate a general problem area in your particukdfof interest;
(b) pin this problem down to a manageable size, and
(c) state it concisely in a form that can be empincallvestigated.

These steps are not as easy to take as they Batkyou have to note that a good research work
is a difficult thing to undertake. No easy resbatapic which can be effectively carried out
without careful and logical planning. But if yolloav your interest to be your guide and you
choose a topic that personally appeals to yourasudt of your previous activities and readings,
you will be motivated to spend the long and diffiduours and the painstaking efforts that are
necessary for the effective execution of the study.

It may interest you to note that not every investimn or study qualifies to be called a research
study. You have read earlier, in this course, #rhcational research is aimed at solving
problems in education or providing answers to dqaest Therefore, if no problem exists or

cannot be identified then a study in that area khoat be attempted. There must be a pressing
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problem or a need which requires attention. If filaue a strong feeling about the need to solve
this problem, it becomes easier for you to be ssgfaéin the study.

Note that a good research study should be ableakera definite contribution to knowledge.
You have to know also that merely gathering theniopi of people is not necessarily research.
Later in this unit, you will read about the criterfor selecting a researchable problem.
Meanwhile, let us look at sources of problems

3.2 Sources of Research Problems

If you are asked how research problems are idedtidr located, the question may be theory for
you. It becomes useful therefore to suggest thews sources through which research problems
may be generated. These are:

0] Personal Experience

If you are an experienced teacher or have had g éxperience in the educational
practices or observing existing practices in thecatlon system, you would have come
across a number of problems, imperfections, inab@scies, puzzles or some gaps which
need to be dealt with. Through your interactionshwpeople and facilities in your
professional experience, you may have discoverealsavhere knowledge is lacking and
answers have to be found.

(i) Literature

When you have an extensive review of literatur@yavides you with some researchable
problems. Textbooks, theses and dissertationsarels reports in journals and
educational periodicals, conference papers amadngr®tcould provide some tit-bits on
researchable problems or topics.

Apart from suggestions for further research avéelabtheses and dissertations, you may
encounter contradictions, inconsistencies and isfigetory findings in some areas of
investigation. You can then carryout a study loirii the gaps. In addition, your study
could contribute to knowledge through improved mdtilogy or modifications to
existing theory.

(i)  Experts’ Opinion

Consultations with professionals in a particulaldj educationists, research fellows,
thesis advisers or supervisors, etc. could guide ipoidentifying your problem area.
They will help you to clarify your thinking to achie a sense of focus and to be articulate
and concise in your research topic. This dependgoar interest in having an originally
thought out problems. It is not good to just odilprevious research topic or to go and
copy already written project reports from othertimméions. Though this is what
undergraduates do these days, it hampers and/druciss academic growth and
upliftment.
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(iv)

v)

(vi)

(Vi)

(viii)

Government Publications

Most of the times, some government policies, interst or views on education can be
published through whitepapers, gazettes, newspapevssletters or through the radio
and television or even though circulars.

Research topics could emanate in response to argoeat identified problems. Such
studies may focus on evaluation of existing edocati programmes like, the Universal
Basic Education (UBE), the 9-3-4 system of educattbe factors of 6-3-3-4 system of
education etc.

Internet Sources

These days what is in vogue is electronic leariminghich people study by entering into
any library in any part of the world to get curremd updated information on any field
including education.

Through the internet you can avail yourself the afumity of getting current research
findings or write-ups on any area of interest. Y@ see different methods of solving
the same problem you have and you can apply sutioafgin your own situation.

Innovative and Technological Changes

These are lots of innovations and changes espedralthe use of information and

communication technologies (ICT) in education. Saahcepts as e-learning, m-learning,
e-business, e-government, e-commerce, computestegdnstruction (CAl), computer-

base training (CBT), and conferencing among otlears be investigated to determine
their effects, effectiveness, implementability ur gituation.

An appraisal of such teaching strategies like greeipevaluation, cooperative learning,
team teaching, mixed ability grouping, vertical amdorizontal teaching etc. could yield
researchable topics.

General Education Problems

You have noticed that in Nigeria and many otheretlgying countries, there are so many
general problems facing education. These educatmwohlems can be narrowed down to
obtain a specific educational problem which you leandle effectively.

Replication

Replication or repetition of an earlier study entewed in the literature review can help
to increase the generalisability and validity of findings. The replication can be done

using different geographical contexts, differenbjeuats, different levels, different time
periods, different methodology or different instremts.
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(ix) Theory

Theories are statements put forward to explain pimema, events or situations. They
propound general principles for which applicabiliy educational situations require
research. According to Nkpa, theories are feddarces of research problem. This is
because from theories, relationships among vasalin be predicted, tested and
established.

Self Assessment Exercise 3.1:
What are the various sources through which resqamdtiems could be identified?
3.3 Criteria for Problem Selection

Most of the times, several potentially researchaitgblems abound. Your problem becomes
how to select the most appropriate one for invastig at any given point in time. Most
beginning researchers have faced this difficuliagibn, that some of the time; they start with
one problem and abandon it for another. They nitamgt or make trials on several other
problems before choosing one. This results in ceseary delays in conducting the research.
To avoid such pitfalls, you should be able to eatdithe research problems in order to select the
most expedient, using the following criteria;-

0] Significance

You have been told earlier in this course thatuhienate goal of research is to enrich
knowledge. In selecting your problem, therefotdgehoves on you to select one whose
solution would make the most valuable contributothe body of organised knowledge.

This contribution could be in the area of methodglaheory, practice or replication of
existing findings to yield more reliable knowledgeto improve the generalisability of
earlier findings. The contribution can be usedntodify, refine or replace existing
theories and relationships, in order to influeretkicational practice.

(i) Researchability

For a problem to be researchable, it has to invebrables which can be defined and
measured. There are problems which cannot be dabjéc systematized investigation.
Many philosophical and ethical problems cannot taelisd empirically; otherwise the

findings can only yield useful information that che used to find answers to those
ethical and philosophical questions.

For instance, how can you study the influence ofitspl powers on the academic
achievement of pastors? Note therefore that uarelsability is a result of unavailability

of the required measuring instruments and the litgloif the researcher to construct and
validate novel instruments.
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(iii)

(iv)

Suitability

The problem of investigation should be suitabléht peculiarities of the research. The
problem is suitable if:

(@)

(b)

(©)

(d)

(€)

(f)

it is relevant to your professional goal. It sllbabake you more knowledgeable
and more proficient in your career;

it is meaningful and interesting. In which case yave to be enthusiastic enough
to investigate the problem thoroughly and to pezsetill the end of the research;

the solution should be within your level of compete. You have to be
knowledgeable in the use of the relevant instrusjeatherwise you have to
acquire the expertise within reasonable time.

In other words, you have to have the relevant skiixperience, expertise and
competencies and be well-acquainted with the egstineories and concepts in
the area;

you should consider the availability of the reqdirenanpower, equipment,
finance and other resources. Avoid problems wittmsmy variables which only
large scale studies by a team of researchers héaigg amounts of funding can
tackle;

you should consider that the time required to gamir@priate solution to the
problem is realistic for your programme. Thereaidime limit for research
undertaken for degree purposes. You have to cendids time limit in choosing
the problem;

you should consider the accessibility of the resleos or subjects and the data.
For instance, if you use governors, ministers onmmassioners as your subjects,
you have to consider how to reach them with ease.

Viability

A research problem should be viable. In this casegn be expanded or followed up in
further researches. It should not be a dead &wlyou answer the research questions,
further questions which require investigations stide generated.

Tuckman (1972) summarised these criteria in foumtgo

PwbhE

What is/are the relationship(s) between the twmore variables?
State the problem clearly and unambiguously.

Ensure that it is possible to collect data to sdiheeproblem.
Avoid dealing with moral and ethical issues.
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3.4 Background of the Study

This is the introduction to the study which usualbntains a brief explanation of the concepts in
the title as they relate to the study. A concigermation required to understand the problem is
presented here. According to Ali (1996), it pra@sdat a glance, a concise information of the
major theoretical, empirical and experimental cdestions or substance upon which the work
is anchored.

The background information will put the researchlgbem into perspective. It has to be sharp
and precise without an outburst of personal biAs.this stage, you have to highlight all the
variables of interest in the study as well as ti@rplay with the research problem. You can
even cite few works already done in the area whidmpted your investigation in that area.

3.5 Statement of the Problem

The statement of the problem is a concise, cledr @ersuasive information on the subject
matter of investigation as well as the variablemnped for investigation. It needs to be very
specific and direct.

It is presented in a logical sequence. It starith veéuch information required for the
understanding of the problem, some justificatiomduding citations and a declarative statement
or an amplification in the form of question.

Self Assessment Exercise 3.2:

(1) Enumerate the major criteria for problem seleciroresearch.
(i) What is the statement of the problem?

3.6 Purpose of the Study

In the last section, you were told that the statgroéthe problem is a statement which pinpoints
what is wrong with or about the subject mattemdéiest. But the purpose of the study provides
you with an overview of the intention of the study contained in the research title and its
breakdown in specific terms. What do you intendd@

This is presented in a clearly and unambiguousmsiaint which must be expressed in a language
couched in proposed undertaken action that is tepaénsible and practical.

3.7 Significance of the Study

This is the rationale for the study. It explaihe use or the importance of the findings and the
who and how such information will be useful. Ba@kexplains how the findings would contribute
in terms of extending the frontiers of knowledggsing new questions or suggesting variations
in the existing practice, or to reveal a gap whiahstudy will close.

3.8 Scope of the Study
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This gives you the extent of the content covera@dchvyou could tackle with the available
resources. It involves the delimitation of the stu¢hich specifies the boundaries to be covered
in the study.

3.9 The Research Hypothesis

The word ‘hypothesis’ is a combination of two wordshypo and thesis. Hypo means “less
than”. Hypothesis means therefore “less than aighe While a thesis is a proposition to be

proved or defended, a hypothesis can be referredsta reasonable guess or thesis which
although derived from some sort of evidence isgdte tested or proved. It is a statement which
gives an insight of what you expect to be the aueemf your study regarding the variables

contained and investigated in the statement optbblem.

In other words, the hypothesis is in itself an arpltion for certain observed or observable
events, behaviours, phenomena or predictions wigands to how they occur, why they occur or
when they occur. These expectations and explarsatioust be clear, succinct, testable and
verifiable. The aim of a hypothesis is not to @anything, but to test whether it should be
accepted or rejected. This is done with data ogsly and painstakingly collected through
empirical research.

According to Tuckman (1972), there are three charitics of a good hypothesis. These are:

(1) It should conjecture upon a relationship betweamdwmore variables;
(i) It should be stated clearly and unambiguously enftnm of a declarative sentence;
(ii) It should be testable.

Hypothesis can be classified as scientific or stial. A scientific hypothesis is a suggested
solution to a problem. It is an intelligent, infoed and educated guess. While statistical
hypothesis is a statement about an unknown paramte a hypothesis to be useful, it must be
both scientific and statistical.

Hypothesis can also be classified as either indeair deductive. Any hypothesis stated based
on mere observation, not based on any verifiable daevidence, but used for predictions is an
inductive hypothesis. But any hypothesis thatestable based on collection and analysis of
relevant data to support or reject, is deductive.

There are two types of deductive hypothesis useshipirical or scientific research. These are
the alternative hypothesis,lér H; and the null hypothesisgH The alternative hypothesis states
that there is a statistically significant differenor relationship between two variables, two
individuals or two events, (x =/ y). This can beedtional or one-tailed test, because it tells you
the direction of the difference. For instanceseétter than y. Students who learn by practical
application do better than those who learn by thgcal lessons. Trained teachers teach better
than untrained ones. The alternative hypothesisatso be non-directional or two-tailed test of
significance. This indicates that there is a statlly significant difference, but does not show
the direction of the difference. For instance, Ad& are not equal; there is a statistically
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significant difference in the performance of studen the science classes and those in the arts
classes.

The null hypothesis, Ho is a no significant difiece hypothesis. It states that there is no
statistically significance between the two groupsvariables under study. Thus x = y. For
instance, there is no significant relationship lestw class size and students’ performance in
mathematics.

Self Assessment Exercise 3.3:

0] State two directional alternative hypotheses.
(i) Enumerate two unidirectional alternative hypotheses
(i) List three null hypotheses.

3.10 The Research Questions

These are the major questions which you seek taweangrough the study. They provide a
useful basis for providing descriptive data whichymhen be used to get richer picture of the
problem investigated.

In constructing research questions, you have te tiwt simplicity and clarity of language are
very important. Use short, crisp and precise gorest Again, the question should seek answer
to one thought or idea. It should not be doublealked. Probing questions are generally
preferred. Do not overload yourself with work,fae@ questions and one or two hypotheses are
enough workload for a typical educational reseaf8bth research questions and hypotheses can
be included in one study to serve different but plementary purposes.

Self Assessment Exercise 3.4:

Select a research title in any area of your chanceducation and construct five potential
research questions which could be used for thestrgagion.

4.0 CONCLUSION

You have seen from this unit that the selection defthition of research problem can be very

difficult a task for the beginning researchers wigoy often catch every straw in the wind as

research problem. But you have also noticed thatgossible to select and define your research
problem from which statement of the problem canltes

Note that once an acceptable problem is statdmkcabmes possible for you to have a clear and
rich picture of what you intend to do in your stumlyd how you can proceed to do it. This will
now make it possible for you to clearly discuss dadcribe the scope, the purpose, the research
guestions, hypotheses, significance and even gigeoperational definition of terms in your
study.

50 SUMMARY
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In this unit, you have been presented with a prac@pproach towards discussing the issues
about the research problem. You have seen thagkhd is difficult to select and define a
research problem, yet if you locate a general grobérea in your field of interest, you pin it
down to a manageable size and state it concisedyfarm that can be empirically investigated,
you have solved a lot of the problems.

You have worked through the sources of researchlgmts which include: personal experience,
literature, experts’ opinion, government publicap internet sources, innovative and
technological changes, general education probleemications and theories. The criteria for
problem selection include: significance, researtitab suitability and genesis of further
research.

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

6.0 TUTOR MARKED ASSIGNMENT

1. What are the various sources of research problems?
2. Explain the criteria for selecting a research peabl
3. Use two examples each to explain alternative hygsishand null hypothesis.

Answer to SAE Question 3.1
The various sources of research problems are:

(1) Personal experience;

(i) Literature;

(i)  Experts’ opinion;

(iv)  Government publications;

(V) Internet sources;

(vi)  Innovative and technological changes;
(vi)  General education problems;

(viii) Replication;

(ix)  Theories.

Answer to SAE Question 3.2
1. Major criteria for problem selection in reseaach:
0] Significance
(i) Researchability
(i) Suitability
(iv)  Genesis for further research.
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2. Statement of problem is a concise, clear ansugsive information on the subject matter
of investigation as well as the variables planreedrivestigation.

Answer to SAE Question 3.3

You can state your own hypotheses.

Answer to SAE Question 3.4

You can select any title of your choice in eduaatio
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1.0 INTRODUCTION

In the last unit, you worked through identificatiof problem in educational research. You
learnt that a researcher is interested in seekimmgtife relationships between two or more
variables.

These selected relevant variables are fully exagnithtough a thorough review of related
literature. This forms the basis for the invediigaprocess. This is because it provides you
with the opportunity to look into the pool of knaadge available to you.

It is the most important aspect of planning andywag out research in education. It provides
much of the theoretical reference point or basisifaertaking a proposed study.

In this unit, you will be looking at the concept literature review, the purpose and value,
sources, steps, skills, citations and ethical aterstions in the review of literature.

2.0 OBJECTIVES
After working through this unit, you should be ahde

» explain the meaning of literature review;

» outline and discuss the purposes of literaturesigyi

* enumerate the steps in reviewing related literature

» demonstrate some skills in citations and referagicin

» list the ethnical considerations in reviewing therature.
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3.0 MAIN CONTENT
3.1 The Concept of Literature Review

From the introduction, you have noted that no megini research can be conducted without a
thorough literature review. It is very importahetefore for you to understand what is meant by
the review of literature. According to Nkpa (199IRerature review is the systematic study of
all existing work that are relevant to the reseamok. It is concerned with locating, reading,
evaluating and citing reports of related research.

In his own definition, Ali (1996) described liteusie review as the careful and systematic
identification and or location, documentation, gsa and reporting of information which are

relevant, related and useful to the present studyother words, it means making an extensive
searching, reading and assessment of all avaitabterials written and related to the problem of
investigation. It could also involve some condidtas with colleagues, lecturers, supervisors,
known experts in the area of study as well as ithrarly and internet sources so as to identify
sources from which review information can be oledin

Though this exercise can be tedious with some stsdeyet if you do it carefully and
systematically, it can in fact be one of the mdsallenging and interesting aspects of any
investigation.

3.2  Purpose and Value of Literature Review

You have already noticed that the review of reldiedature is very important. This is because
according to Nisbet and Entwistle (1979) and Nwétf81), so much has been discovered by
scholars all over the world that almost every amsigeavailable already in the literature.
Therefore, all you need to do is to patiently cdinthe literature of past works which are related
to your work in order to gain knowledge of how se@me or some people had solved such type
of problem you are saddled to study at the momadrterature review serves the following
purposes in research:

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

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

3. It can reveal to you how other researchers havdledmethodological and design issues

similar to yours;

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

5. It can help you to evaluate your own research effoomparing your work with similar
efforts of others;
6. It can provide you with new ideas and approachasrttay not have occurred to you;
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7. It can increase your confidence in selected tdpjou find that others have interest in the
topic or have found value in investing time, effantd resources into its study;

8. It can help you determine the sampling stratedias should be used in order to avoid
sampling problems encountered by other researchers.

Olaitan and Nwoke (1988) summarised these purpases
0] uncover, discover and evaluate information;

(i) establish new relationships by analyzing and switireg established evidence or
discovering new ones;

(i)  replace an existing concept or completely createva concept in an attempt to translate
them into practical use;

(iv)  verify existing concepts by re-examining the pression which the concepts were
created.

Tuckman (1978) also summarised the purposes s#yatd.iterature review uncovers;-

1. ideas about variables that have been proven impaatad unimportant in a given field of
study;
2. information about work that had already been doné which can be meaningfully

extended or applied;
3. the status of work in a field in terms of conclusand application;

4. meanings and relationships between variables thasearcher has chosen to study and
wish to hypothesise about.

Self Assessment Exercise 4.1:

1. What is literature review?
2. Summarise the purposes of literature review acogrth Tuckman (1978).

3.3  Steps in Reviewing Related Literature

Over the years, the library has been the stockenfmrsencyclopaedia, dictionaries, textbooks,
journals and periodicals, magazines and newspapeijects, theses or dissertations. It has been
a repository of writings, books and manuscriptshas also been a kind of literary museum for
books and manuscripts. If you have been to aibigrly like the National or State Libraries or
even University Libraries and Company Librarieg British Council Libraries, you would see
that the ability to use the library is an indisperle asset to effective review of literature.
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However, with the explosion of information and/drkaowledge, ideas in every human interest
have been altered as a result of research findang$ applications of information and
communication technology (ICT).

Since libraries can no longer hold all the requinefbrmation and again since the users of
libraries have become more sophisticated in thaimte/and desires for knowledge and since ease
and speed of access to information are very impbgaorities in library search, two types of
libraries have evolved. These are the physiceddibs and the e-libraries.

The e-libraries or virtual libraries provide new ygaof storing and accessing vast amount of
information from any part of the world. The useocafmputer, CD-ROMs, floppy disc, flash
drive, etc. are fast replacing and supplementiegstielves of texts and periodicals.

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

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

(1) Identify, select and list the key words or conceplsch are associated with the topic of
investigation.

(i) Use the selected key words or concepts to accdssamt references from such
preliminary sources of information as the catalggbe index and dissertation abstracts
or computerized referencing services.

(i)  When you have obtained the list of useful referengeu can now consult libraries and
other information depositories in order to accedsrences materials. You can also make
use of the internet to access the materials.

(iv)  Before you start reading, you should be able toimg#x cards on which to record the
information, prepare a note card or index carcefrh reference material consulted, such
that at the end you arrange them sequentially doogito subheadings in the literature
review.

(v) Read the reference materials and as you read maenbtes and pay attention to the
problem, procedure, design, result or just the samgrfor theoretical opinions.

(vi)  For quick identification, each entry on an indexdcahould be clearly coded at the top
using the key words for the broad topic. Aftersthihe author's names and date of
publication come next, followed by the title of ttverk and the full citation of the work
and the ideas which you find useful.

(vii)  In writing out the references in the index cards, yave to choose a referencing style
and be consistent with it. You will learn moretbis in the section on citation.
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(viii) Ensure that you review or dwell more on the primasoyrces of information than the
secondary sources. This will enhance the authgnti¢ your work, and provide you
with comprehensive, unadulterated and un-mutiléitstihand information.

(ix)  Consult the most recent references first. Thi$ melp you to save time, get the most
recent materials and avoid redundant and unnegessderials.

(x) You will save a lot of time by first reading thrdughe abstract and/or summary of any
referenced material. This will enable you to glyclkscertain the relevance of the
materials.

(xi)  Lastly, organise and write-up all the insights yeaeived while reading. This should be
a critical appraisal of the state of the art in &#nea of investigation. You have to ensure
that you understand all the related issues. Thasidnust flow in accordance with the
trend of thought.

Self Assessment Exercise 4.2:

Identify any topic of your choice in any area oluy@hoice in education. Do a literature review
on the topic following the steps above.

3.4 Citations

Whenever you lift any idea or ideas from any rafessl materials, you must duly acknowledge
the source. This includes verbatim quotationsgplarased statements, diagrams, tables etc.
You have to note that careless statements frompegyess and magazines are not appropriate in
research. Sources can be cited in the text irouarivays, while full bibliographical details of
the reference materials are listed at the end efattite-up. You will see some examples later.
Different formats for preparing references are lawde.

In educational research reports, the style usad lise withy most psychological journals such
as the journal of educational psychology, the jaumf the APA — American Psychological
Association, the British or Turabean style etc.t Bost universities in Nigeria prefer and use the
APA style.
3.4.1 Examples
Some of the examples are as follows:
0] For a paraphrase; the source can be cited in afttaree ways. These are:

@ in the middle of the sentence e.g. the National rOpmiversity of Nigeria

(NOUN), like most tertiary institutions in Nigeriaccording to Okonkwo and
Osuji (2003), makes use of the two modes of assadsior her students;
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(b) at the end of the sentence e.g. our educationéérayseeds a radical departure
from the conventional face-to-face system to thertnodox open and distance
learning system (Osuji and Salawu, 2006);

(c) at the beginning of the sentence e.g. Nkpa (1968jirens that derived scores
have been shown to be more useful than raw scordbe identification of
students’ potentials.

(i) For Quotations; if the quotation is verbatim, ieisclosed in a double inverted commas or
guotation marks. You have to insert the sourcé wie page number from where the
statement is lifted e.g.

According to Osuji (2006:71), “The simplest but d@euand unreliable method of
estimating variability which is usually affected the presence of two extreme scores is
the range”

or

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

Nwana (1979:23) said that “Measurement were noblabdy dependable, however,
otherwise all ten results would have been exabttysame”.

You have to bear in mind that quotations longentti@ee typewritten lines or more than 40
words should be indented. There will be no quotatharks, but the page is indicated after the
year of publication.

You will have to note that verbatim quotations musintain the exact words, spellings,
capitalization and interior punctuations of thegoral source. If you have to effect any change
like underlining or italicizing of words for emphasyou have to enclose the words “italics
added” in brackets immediately after the underlioedalicized words.

Similarly, if you insert any remarks into quoted teré&l, you should enclose it in square
brackets. Again, if you have to omit any word @rds from a quotation, you have to indicate
the omission by using three dots (...). This cannelbe used more than once in a quoted
material to indicate all missing parts.

If you want to make reference to more than oneipatibn of an author for the same year, you

have to use the letters (a, b, c, d etc) to diatsigbetween the different works e.g. Osuiji, 2006a;
Osuji, 2006b; Osuji, 2006¢. If you are going téeciwo or more publications in the same

parenthesis, they should be arranged chronologieat]. Jegede (2001, 2003, 2005, 2006) or
Otto-Peters, 1980; Okeke, 1984, Jegede, 2001, ARRA5 and Koul, 2006.

When you want to cite joint authors, both namesukhde cited each time the publication is
cited in the text, where you have only two authegs Okonkwo and Osuji (2003). But where
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you have more than two, but less than six authalshe authors are cited in the first time the
publication appears in the text, subsequently, garu cite only the first author followed by “et.
al” e.g. Osuji, Salawu, and Aiyedun (2006:15) ... seduently, it becomes Osuji et. al.
(2006:15).

Where the authors are a corporate body, you hage/éothe name of the body in full in the first
instance. Subsequently, citations of the publicatwill bear the abbreviated name e.g. National
Open University of Nigeria (2003) can be abbredai® NOUN (2003). National Educational
Research and Development Council (1989) can be NERD89). Abia State University (2000)
can be ABSU (2000). Indira Gandhi National Operversity (2005) can be IGNOU (2005).

On the reference page, all works cited in the textsonsulted should be shown arranged in
alphabetical order. For unpublished theses/detents, e.g. Osuji, U.S.A. (2002). The Effect of
Group-Self-Evaluation on Learning Outcomespublished Masters Dissertation. Uturu: Abia

State University Library. You will have to readnse research textbooks to get more examples.

Self Assessment Exercise 4.3:

Get some research or academic journals. Checkitidwgons critically. List ten (10) different
citations and examine their conformity to the A.Pnadel.

Some of the times, you have to use the internsbtwce for your materials. These days, every
research problem or topic or words or variables lmahocated with ease and showing different
types of findings and write ups on them. When yea any of such materials, you have to cite
them e.g. Koul (2005): Current research findings-l{ne) http://www.nounonline.com/noumgt
or Osuji and Adeoye (2006). Effective supervisionl assessment of teaching practice (on-line)
http://www.nou.edu.ngsourced 15 oct.2009.

Self Assessment Exercise 4.4:

Use your internet facilities and locate five adilin educational evaluation. Write down the
URL address.

3.5 Ethical Considerations in Research

You are aware that educational research is a sgsiterstudy which makes use of scientific
approaches and methods in problem solving situsitidhimplies that scientific attitudes should
be brought to bear in carrying out such activitigs the research process. Can you recollect
some of the scientific attitudes you have learninduyour primary science. These attitudes
which should be applied in the research procedsdec

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

» Honesty:-especially in the areas of data collection, trestnand interpretation.
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Humility:- especially in the areas of validation of instrutmen

Objectivity:- especially in drawing conclusions from the resediredings.

You are cautioned, at this moment, that you havadiwere strictly to the rules of the game in
order to minimize ethical issues which are oftecoemtered in the conduct of the research
studies. According to Anaekwe (2002), such ethgsles include:

1.

Plagiarism

This refers to copying someone’s work without acki®alging him as the source of such
information. In the academic circle, it is a vegrious offence which can lead to litigation,
denial of the award of degree or certificate, teation of appointment among others.
Therefore, in order to apply your attitude of opessrand scientific honesty, you must
acknowledge all authors consulted.

Arm-chair Researching

This refers to people staying on their tables arahipulating figures and building up a
theoretical framework, and later publishing the acmtion as an empirical study. These
days, students are used to coping or photocopiegiqus research works from other
institutions and submit same in their own namehair own institution. This is against the
ethics of the research enterprise.

According to Anaekwe (2002), it negates the purpolseesearch and kills initiatives and
intellectual growth in research business. DO NOYDULGE IN SUCH MAL-
PRACTICES.

Faking

Fakability involves the documentation of false mf@ation or sources of information. As a
researcher, you should endeavour to present aithsmirces of information used in the
study. This will enhance the content validity afuy work as well as the replication of the
work and the retrieval of such source materialsiysequent researchers.

Over-citation of a particular Author

Some students often over-cite the works of thepesuisors and/or lecturers. This is not
very good as it limits the research to a microco$mvailable information. Avoid it.

Self Assessment Exercise 4.5:

(i)
(ii)

What are the scientific attitudes applicable teagsh?

What are the ethical issues involved in research?
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4.0 CONCLUSION

In this unit, you have learnt that literature reviies the systematic search for and documentation
of information useful and relevant for investiggtia proposed research problem. It means that
any review carried out should serve certain cledefjned purposes.

Any approach to literature review must follow certguidelines. These involve locating and
using a variety of reference sources. But in sagjojou have to consider certain issues which
are related before undertaking a comprehensivenaidquality literature review. These issues
have been discussed.

5.0 SUMMARY

In this unit, you have worked through the concdpiterature in which you learnt that literature
review is the careful systematic identification amdlocation, documentation, analysis and
reporting of information, which are relevant, rehtand useful to the present study.

You have seen the purposes of literature reviesuasmarised by different authors. The steps in
reviewing literature have been presented in thé tooi. Different ways of citations have been
also been presented. Again, some ethical considesahave been discussed. Read more from
your reference materials.

6.0 TUTOR MARKED ASSIGNMENT

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

(b) Take any textbook or journal of your choice #istlten (10) references cited.

Answer to SAE Question 4.1

0] Literature review is the careful and systematic nidieation and/or location,
documentation, analysis and reporting of informatishich are relevant, related and
useful to the particular study.

(i) According to Tuckman (1978), the purposes of lie@are:
@ Ideas about variables that have proven importathtussimportant in a given field

of study;

(b) Information about work that has already been domel avhich can be

meaningfully extended or applied,;
(c) The status of work in a field in terms of conclusend application;
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(d) Meanings and relationships between variables thedsaarcher has chosen to
study and wish to hypothesis about; these are w@nedvthrough literature review.
Answer to SAE Question 4.2
You can do that on your own.
Answer to SAE Question 4.3
You can do that on your own.
Answer to SAE Question 4.4
You can do that on your own.
Answer to SAE Question 4.5
0] The scientific attitudes are:
€) Openness
(b) Honesty
(c) Humility
(d)  Objectivity
(i) The ethical issues are:
€) Plagiarism
(b) Arm-chair Researching
(c) Fakability
(d) Over-citation of a particular author.
7.0 REFERENCES AND FURTHER READINGS
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INTRODUCTION

generalised to a defined group.

According to Ali (1996), a central and sustainaptemise upon which scientific research is
based is the investigation of a problem using allsrepresentational and proportionate group
that is observed and from whom findings made ameeggised to all others who were not
investigated.

Generalisability of research findings is dependastmuch as possible, on the extent to which
the population of the study is defined and on ttegaacy of the sampling procedure used in the
in the study. Since these concepts — populati@hsample are of fundamental importance to
research, we shall discuss them in this unit iati@h to education so that you will understand

what they mean and also appreciate their importance
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2.0 OBJECTIVES
After working through this unit, you should be ahde

» define population and sample;

» explain the sample size;

» differentiate between probability and non-probapiampling techniques.
» discuss the sampling techniques.

3.0 MAIN CONTENT
3.1 Population

This concept population, most of the times, is usedescribe the total number of people living

in a defined geographical entity or area. Thiadst relates to the common usage of the term
population. But in research, population is notitéd to human beings alone, it includes objects,
events, people that have at least a common chastictevhich is common to all of them.

According to Nkpa (1997), a population refers tiotla elements in a well-defined collection or
set of values. Kerlinger (1981) defined populatésnall members of any well-defined class of
people, events or objects. It means therefore ahgtentity, group or set which constitutes a
population must have at least one attribute orastaristic which is common to all of them.

The population of a study therefore representdatget of the study as defined by the aims and
objectives of the study. When you conduct a resestudy, you have a particular population in
mind. For instance, chemistry teachers in theyusihool, technical drawing teachers in Imo
State Senior Secondary Three students offering ighys the 2007 school certificate
examination from Lagos State, women farmers in Bgticultural zone, Professors in Nigerian
Universities etc.

A research is expected to yield findings which barapplicable to the entire universe, a section
of the universe, or certain elements in the un&ernSor instance, a research which aims at using
an instructional strategy to teach Igbo Languagé td non-lgbo speakers of Junior Secondary
Two at Federal Government College, Okigwe, may Haeefindings applying only to a target
population which comprise the non-lgbo speakerd=i@.C. Okigwe. In other words, the
findings are expected to be generalised only telgbo speakers in JS. 1l of F.G.C. Okigwe.

It means therefore that the population to whichesearcher intends to generalise his or her
findings is known as the target population. If gemeralization is to the non-lgbo speakers in JS
Il of all the unity schools in Nigeria, then norblg speakers in JS Il from the unity schools in
Nigeria form the target population.

3.1.1 When to Study the entire Population

You would have noticed that whenever the term patpan is mentioned in common usage, it
often implies a huge number of people. But in@ede the term represents numbers which may
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range from very few to very many people, thinggeots, events etc. depending on the nature of
investigation to be carried out. You have alsdosaot that in most studies, samples are drawn
and studied with a view to generalizing the findirig the entire population. However, some of
the times, it is necessary to study the entire f[adjmn. This is possible under the following
conditions:

0] When the research involves a population of very $eMjects. If the study involves a
population of relatively few people, institutiorahjects, events or things. It is better to
study the entire population. Again, if membershaf population are few and hold views
or characteristics that should not be neglectedyhmn sampling cannot be representative
of the population, then the entire population islgtd.

(i) When enough time and resources are available thee ggopulation can be studied.
When there is enough time and fund the entire @tjoul can be studied.

(i)  When the research specifically seeks to determtieepbpulation-, in some situations
there is a need to determine the precise numbsulgéects belonging to categorized set
of characteristics.

(iv)  When the topic demands the study of a specific grosometimes such group can be
distinguished from any other group or persons tg.classification of prisoners at the
Okigwe Prisons by gender and geopolitical zones.

Self Assessment Exercise 5.1:

1. Give ten examples of a target population that canubed for research purposes in
education.

2. Give five examples of situations where the entopylation can be studied.

3.2 Sample

From Section 3.1.1, you learnt that certain kinfisegsearch can be carried out using the entire
population. When you study an entire populatiayy gire more able to generalise your findings
to that population. Most of the times, the targgpydation is too large for a researcher to study.
The number of subjects may be too many for theareber to handle with limited resources
available. The geographical spread or area maywbevide to cover with the limited time for
the research. As a result of cost, time and atbastraints, it may be very difficult to study the
entire population.

It becomes necessary, reasonable and only fedsilsteidy a portion of the population which is
described as sample. It means therefore that thtep® of populations that are studied on the
bases of which conclusions are made on the entpilations are called samples. These
samples represent populations, so we can have sangpl people, objects, institutions and
things. For instance, a researcher who wants udystocal government administration of
primary education in Nigeria may decide to take 0@ of 774 local government areas in
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Nigeria for the study. If your study is on mathéice teachers in Imo State, you can only
sample a number of them. It is not possible far @ study all education students from federal
universities in Nigeria. You can only take samples

For the purpose of your research projects, youcaretrained to limit your investigations to
smaller controllable samples. To this effect, yoay be faced with a very crucial decision to
make. That is, how to select samples that willytmepresent the population to which the
findings would be generalised.

If the sample does not truly represent the popaatinferences drawn or decisions taken about
the population characteristics from such samplenaabe valid, no matter how powerful the
statistical techniques used. Therefore, no newvedge would be generated and efforts and
resources would have been wasted.

3.3 Sample Size

Once you have identified your target population @asaharacteristics, two major issues may be
required to be taken care of. These are how tgposmthe samples and the sample size. The
composition of the samples will be treated in thgtrsection.

On the issue of determining a sample size, whichldvadequately and appropriately represent
the population it would be drawn from, you will sothat a large sample size increases the
likelihood of accurately estimating the populatidmaracteristics from the sample. You should,
therefore, select a sample which is large enoughmfmove the possibility of getting results
which may be similar to what you would have obtdimfeyou had used the entire population.
There is no single number which has been fixechadeal sample size.

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

» expense in terms of time and money;

» subjects availability to participate in the study;

» size of the population of the study;

* management and control abilities of the researcher;

» complexity of the research conditions and thahefdata to be collected and analysed,;
» efficiency in drawing the sample itself;

» level of cooperation expected of and available ftbemproposed sample/

However, a large sample is much more likely todmresentative of the population.
Self Assessment Exercise 5.2:

0] Differentiate between population and sample.
(i) What are the factors which affect sample sizes?

3.4  Sampling Techniques

55



Sampling techniques are simply defined as methbédisasving samples from total populations.
These methods are classified into probability samgnd non-probability sampling;

3.4.1 Probability Sampling

A probability sampling is one in which chance fastaletermine which elements from the

population will be included in the sample. It Isetefore theoretically possible to calculate the
probability that any specific element in the popiola would be included in the sample. In

practice, probability sampling techniques are kndwrgenerate valid samples that are truly
representative of their large populations. Thidéxause of the principle that gives all the
individual subjects of the larger population egoportunities of being selected and included as
members of the drawn samples. The probability $agpechniques include: simple random

sampling, systematic sampling, stratified samplatgster sampling, etc.

3.4.2 Non-Probability Sampling

These are samples for which the probability of animer of the population being selected cannot
be calculated. According to Nkpa (1997), statatinferences cannot be used to legitimately to
generalise statistically from a non-probability gdento the target population. Generalisation
from non-probability sample can only be made bys&attorily replicating the investigation in
several contents. The non-probability samplinghtéggues are known to generate biased
samples which are not truly representative of thtal tpopulation. The techniques include:
purposive sampling, volunteer sampling, quota sargptaptive sampling, accidental sampling,
availability sampling etc.

3.5 Probability Sampling Techniques

This section will describe the different types oblpability sampling techniques.

3.5.1 Simple Random Sampling

A critical feature of this sampling technique istteach member or element of the defined or
target population has an equal probability or cleamcopportunity of being selected, and that the
selection of each case, member or element frorpapelation is independent of the selection of
another. By independence, in this case, we mesrthih selection of one member or element or
case does not in any way affect the selection pfoéiner member of the population.

The main purpose of using random sampling techsiggeto select a sample which is
representative of the population and which cardytizita that can be used for generalisation to a
larger population.

The simple random sampling requirements of indepeoel and equal probability are met by the
use of a variety of methods. These are;-

€) Balloting or Hat and Draw method
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This is otherwise called the lottery method in whadl the subjects in the population are
listed or numbered in cards or papers. These papershuffled and re-shuffled. These
cards are then drawn from the container one by with, or without replacement. Any
number picked up forms part of the sample.

(b)  Table of Random Numbers

This is a more systematic, refined and scientifycgenerated random numbers. It is a
continuous sequence of numbers which do not appeery particular order and which is
generated by computers. In recent times, manle tabrandom numbers have been
generated by computers. These include Snedeco€adkran’s (1969), Ten Thousand
Random Numbers; The Million Random Digits with 1@ Normal Deviates by Rand
Corporation (1965), Table of 105,000 Random Decirbadits by the Interstate
Commerce Commission (1979) etc. Some statisteodbboks contain table of random
numbers in their appendices.

To use the table of random numbers, you have tdeuthe population serially from one

to the last person, event, object, case of elemé&fdu can then, at random, select a
number from any page or point, row or column aradyour sample using the first two,

three or four digits or you can use the last twioeé¢ or four digits. During the process of
drawing your samples, if a number appears twiceaanumber is larger than the

population size, you have to ignore such numbedscamtinue until your sample size is

composed.

The limitation in the use of simple random sampliaghat, it can only be used with small
population, since you have to enumerate or numb#reasubjects in the population.

3.5.2 Systematic Sampling

This involves, first listing in a serial order, #tle events, persons, objects or things in the @vhol
population. After this, the population (N) is diedd by the sample size (n) to get the Kth
interval. Once the Kth case is decided, all othames automatically selected. For instance,
assuming you have a population of 1,000 peopleyand sample size is 100. Then Kth position
will be given by N/n = 1000/100 = 10. It meansttravery 18" position or interval is
automatically selected as part of the sample.

Thus, numbers 10, 20, 30, 40, etc. are alreadygteele You can even select any number: 1, 2, 3,
.... 10 as the Kth number. For example, if the Kakecis 5, then 5, 15, 25, 35, 35 etc. become
members of the sample.

You would have noticed that independence is nouredlsin systematic sampling. This is
because, once the first member — Kth is selectgdryeother member of the sample is
automatically determined. This is a limitation e tuse of this method.

3.5.3 Cluster Sampling
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When the population of the study is very large awmdely dispersed or spread, it poses
administrative problems to use simple random sargpliFor instance, a population composing
all junior secondary school students in the Sowtst Eone. You will note that it will not be easy
to enumerate all the members of the populationaidgt will be impractical to sample from
every school. You have noted that a researchaiways interested in composing a sample
which must represent the characteristics of thgetapopulation. But the characteristics of any
given population can be quite enormous. Therefareluster sampling, the researcher identifies
his research interest characteristics and whene what areas these characteristics exist. If the
population is large or the area is widespread, hg decide to zone the area reflecting these
characteristics and then random samples from eftie adentified zones.

The emphasis here is on the characteristics adubegroup and not on individual. For example,
in using the population of all junior secondary amhstudents, one may decide to sample
schools. It means therefore that any school ssldorms a unit of the study. All the students in
that school will be used. Another example is tbhta researcher who wants to use three
Nigerian languages — Igho, Hausa and Yoruba fordsearch study. Definitely, he will select
the Igbos from the South East, Hausa from the Narttd Yorubas from the West. This is
because, if he wants to get his sample from Nigsriae may end up getting respondents who
are neither Igbo, Hausa nor Yoruba.

Cluster sampling saves time and resources. ltostlgnused in research where there is an urge
or desire to study the characteristics of respotsdém their natural settings or to ensure

geographic representation of noted groups whoseiapeharacteristics are of interest to the

researcher.

3.5.4 Stratified Sampling

In a given population, there exists abundance @ufadion characteristics. A whole range of
differences can exist even within a particular ehteristic. For instance, in using weight of
individuals, you have heavyweights, lighter weigttruiser weights, feather weights etc. In
many educational studies, you will notice that plogulation is by nature stratified. You have
differences in gender, occupation, income, soc@iemic status, geographical location,
qualifications, age, height, colour, dialects etc.

Stratified sampling is appropriate when the popailatonsists of a number of sub-groups which
are homogeneous or contain members that share concheracteristics, which need to be

represented in the sample. Randomisation is teed to select members from the sub-groups in
such a way that the proportion of each sub-groupemopulation is reflected in the sample.

Stratified sampling is appropriate when the stuglyequired to compare sub-groups or when the
sub-groups are likely to influence the level of tiependent variable.

Self Assessment Exercise 5.3:

0] What are the major features of probability samting
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(i) What are the probability sampling techniques?
3.6  Non-Probability Sampling

This can be called biased sampling or non-randompbag technique. This is because the
chances of an element, person, object, event, #tingoeing included in the sample are not the
same. Some may have more advantages than the.otlh@loes not involve randomisation and
therefore may have high sampling error and gersat@din is limited. The non-probability
sampling techniques are further subdivided into:

3.6.1 Purposive Sampling

This is necessitated when the researcher is iméetda certain specified characteristics. It
ensures that only those that meet such requirgabpar attributes or characteristics are selected.
For instance, a study of the Vice Chancellors oddfal Universities in Nigeria, or a study
comprising Local Government Chairmen in Imo State.

In these cases, you will notice that you can ordg those who are Vice Chancellors in Federal
Universities or the Local Government Chairmen i I8tate. They are few and are known.

3.6.2 Volunteer Sampling

This is used when every member of the populatiamot comply with the demands of the
investigation. Therefore, these individuals whe wailling to comply with the demands of the
investigations are used. These are the volunteleosare willing and ready to cooperate with the
researcher.

But this is a biased sample because those volunteéer from the entire population and from
the non-volunteers in many of the characteristics.

3.6.3 Captive Audience

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

3.6.4 Quota Sampling

In this method, the researcher selects a certambeu of respondents in proportion to their
number in the population, but without randomisatioRor example, where all the states in
Nigeria are given quota admissions in federal usities or unity schools.

3.6.5 Accidental Sampling

This can be called availability sampling. Thishscause it makes use of the respondents

available at the time. Participation is basedwilability. This is very common with pressmen
or journalists. They interview or use anybody klde at the time.

59



4.0 CONCLUSION

From this unit, you have seen that, as a reseanctegtucation, you must randomly compose the

sample you intend to use for any investigation. eWkou use non-random and biased samples,
the laws of probability no longer hold. The sarspée not truly representative of the target

population and so have large number and variesaofpling errors.

The results of such investigations are unsustagnaibdl applicable to the samples alone. Sample
sizes that are large and composed using randoonsétave lower sampling errors. The findings
provide more acceptable and sustainable basisflereintial decisions and generalisations to the
target population.

5.0 SUMMARY

In this unit, you learnt that total population Ietuniverse of individuals, things, objects, events
units, elements etc. possessing the same statedctdrastics. Sampling means drawing of
samples from a population or populations in researc

A sample is a part of the population. It mustletrue representative of the target population in
all its parameters or characteristics. Findingslenftom the samples are generalisable or truly
ascribable to the population, if the samples anedoenly composed and are representative of the
population.

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

(1) Probability sampling, which ensures that theagla selected is validly representative of the
target population. This is done by employing threthematical or statistical theory of probability
or chance and randomisation in composing the sanplée methods of sampling here include:
simple random sampling, systematic sampling, ciustenpling and stratified sampling.

(2) Non-probability sampling, which generate biasathples that are not truly representative of
the target population from which they are drawnhe Tsampling error is large and findings

cannot be used for generalisation beyond the samplader this, we have purposive sampling,
volunteer sampling, captive audience, accidentalpéiag etc.

6.0 TUTOR MARKED ASSIGNMENT

i. Differentiate between population and sample.

il. Differentiate between probability sampling amoh-probability sampling.
iii. List the probability sampling methods.

iv. Enumerate the non-probability sampling methods.

Answer to SAE Question 5.1

You can give your own examples for (i) and (ii).
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Answer to SAE Question 5.2

0] Population is the universe of every person, thiraggects, events, units, elements etc.
which have the same stated characteristics. Boplgais part or subset of the population
from which it is drawn.

(i) The factors which affect the sample sizes are:

» Expense in terms of time and money;

* Subjects availability to participate in the study;

» Size of the population of the study;

* Management and control abilities of the researcher;

» Complexity of the research conditions and that lué tlata to be collected and
analysed,;

» Efficiency in drawing the sample itself;
» Level of cooperation expected of and available fthenproposed sample.

Answer to SAE Question 5.3
0] The major feature of probability sampling is randgation in composing the samples.

(i) The probability sampling techniques are: simpledcam sampling, systematic sampling,
cluster sampling and stratified sampling.

Answer to SAE Question 5.4

The non-probability sampling techniques are: puxygsampling, volunteer sampling, captive
audience, quota sampling, accidental sampling.

7.0 REFERENCES AND FURTHER READINGS

Ali, A. (1996). Fundamentals of Research in EducatAwka: Meks Publishers (Nigeria).

Anaekwe, M.C. (2002). Basic Research Methods aatis8ts in Education and Social Sciences.
Enugu: Podiks Printing and Publishing Company.

Denga, I.D. and Ali, A. (1983). An Introduction Research Methods and Statistics in Education
and Social Sciences. Jos: Savannah Publishersedmit

Ikekhua, T.l. and Yesufu, J.T. (1995). Exposing ¢&@sh Methods in Education Study and
Reporting aid for Students and Beginning Reseasch@farri: Ar B10 Publishing
Limited.

Nkpa, N. (1997). Educational Research for Modermo&rs. Enugu: Fourth Dimension
Publishers.

61



Olatian, S.O. and Nwoke, G.I. (1988). Practical édesh Methods in Education. Onitsha:
Summer Educational Publishers.

62



MODULE TWO: RESEARCH DESIGNS

Unit 6: Research Designs — Introduction

Unit 7: Historical and Developmental Research Desi
Unit 8: Survey and Case Study Research Designs
Unit 9: Correlational Studies and Ex-post Facto

Unit 10: Experimental Research Designs

UNIT 6 RESEARCH DESIGNS — INTRODUCTION

Table of Contents

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 The Concept of Research Design
3.2  The Components of a Research Design
3.2.1 Sampling and Grouping
3.2.2 Research Conditions
3.2.3 Data Analysis
3.2.4 Conclusion
3.3  The Types of Research Designs
4.0 Conclusion
5.0 Summary
6.0  Tutor Marked Assignment
7.0 References and Further Readings

1.0 INTRODUCTION

Most of the times, certain natural events occuhese events may occur in the air, land, sea,
inside our brains or inside the body, in our schoahd school systems, anywhere and
everywhere. These events can become of considerablest to people who study the various
entities and attributes.

Among these people are educational researcheemtists and researchers from many other
fields. You can see that most of the things wetaday for our comfort and productivity are the

products of one research or the other. We can #iagnthat the products of research are
invaluable in all spheres of our human developments

Therefore, the framework of how we carry out thessearches must be clearly defined and
universally accepted. It means also that in evetg or discipline, the development of the
structure of that particular field or disciplinedaits function to the society, through research,
must follow a clearly defined and acceptable framw It is this framework that provides the
modus operandi for research in that particuladfal discipline.

63



In education, this framework which is followed ionducting research is called research design,
while the activities carried out within the desigpecifications constitute the research
methodology. In other words, the research metlomyols the knitty-gritty work aspect of the
research.

In this unit, you will learn more about the reséadesign and in subsequent units, you would
learn the types of research designs.

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

0] explain the concept of research design;
(i) discuss the components of a research design;
(i) list the types of research designs.

3.0 MAIN CONTENT
3.1 The Concept of Research Design

In the introduction above, you read that the redeatesign is regarded as a framework, a
structure to be followed in conducting the resear¥lou will also note that a research design is
seen as a master-plan or a blueprint for the reBestivities which the researcher intends to use
in order to carryout a full investigation of theoptem of his interest. The research design tells
you what to do and how to do it. According to Keger (1973:300), it is “the plan, structure
and strategy for investigation conceived so ashtaino answers to research questions and to
control variable”.

You can see from this description that the desgy@imed at providing answers to research
guestions and the control of variable. These heetivo basic purposes of a research design
which you should take cognizance of right from ttime you formulate your research
hypotheses, assumption, questions, etc. to thediraysis of data.

The research design determines the nature and sfdpe study which you propose to carry
out. Take for instance that you plan to build ase What are the necessary things you do?
You will notice that you design the plan of the posed house based on the size of your land and
based on the funds available, you start to makeadl@ the materials to be used etc. The design
of the building gives you ideas of the type of mials, the labour and the type of house you are
building. In education, a research design is vergortant because it provides you with the
information leading to your knowledge of what kioidmethod you will use or plan to use.

When you are writing your research project repgstir framework or structure should include a
section on what type of design as well as why gaaticular design is used. A very important
feature or attribute of a research design is thaiuist be adequate and appropriate for use in the
investigation of the problem of the study. If thides not happen, you will run the risk of being
stuck with a dead end or misleading proceduress dat conclusions. You see, this will be
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detrimental to your study. It means that differesdearch designs are appropriate for particular
types of studies and not for every type of stu@onsequently, it is necessary for you to select
and equally important, to comply with the best gesiuitable for your study. You are warned to
avoid short-gun approach to research. Let us gthéonext section which talks about the
components of a design.

3.2  The Components of a Research Design

A typical design in educational research is madefufive major components. These include:
sampling, grouping, research conditions, data amsalgnd conclusion based on the testing
hypotheses or answering research questions.

Before we continue, you have to note that it issgie for the type of study you plan to
undertake not to include one or more of such coraptnin the design of your study. For
instance, some survey researches would not recanne research conditions other than
administering questionnaires to the samples.

3.2.1 Sampling and Grouping

Research is carried out for the sole purpose abdiring or rediscovering phenomenon in the
form of events, laws, principles, occurrences, ettich have applications that are beneficial to
mankind.

Majority of the research studies are not carriedaua whole population. This is because it
would be too expensive, unwieldy, time-consuming @erhaps impossible and undesirable.
Due to the fact that attributes of any large pofpoaare quite numerous and liable to change
continuously, it may be impractical and limitinggtudy them at one and the same time, if at all.
The cost and other involvements arising from thasild be unimaginably enormous.

Now, imagine you want to conduct a study on NOUNd8nhts numbering about 75,000,
throughout the federation. You will need a verykiguresearch documents, hundreds or
thousands of research assistants, thousands o$ lmbutomputer and pre-computer analysis
work, and so many sleepless nights. If this istBimk of what it will be like when you have
populations running into millions.

You will recall that we have defined population @sy groups or objects which a researcher
wishes to study and which, of a necessity, haveasmaore common characteristics that are of
interest to him/her.

Now that you have seen that it is not possiblectprable or even desirable to study all the
attributes of a population, what do you do? Yoe advised to restrict your investigation to a
small fraction of the population or universe ofeirgst to you for your study. This small fraction
or subset of the population selected for investigatn the place of the population is called
sample. Every participant in a research study tttatess the sample or subjects. You have
already noted that the method of composing the Eaisgalled sampling.
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You will notice that for research purposes, itée@ssary to have two or more groups of subjects.
In this case, grouping of the samples becomes sagesBut if only one group is needed, then
no grouping is required.

Self Assessment Exercise 6.1:

1. Define the following:
Population, Sample, Sampling.

2. Is it advisable to study all the attributes oba@pulation? Give reasons to support your
answer.

3.2.2 Research Conditions

When you conduct a research study, there are saithatias or events which constitute the
conditions under which your research is expectegréaeed, be observed and to yield required
data. These are regarded as the research cosditidrey relate to answering of such questions
about the research with regards to: who will do twhéaen will it be done, with what will it be
done and how will it be done? Research conditimy from one type of planned study to
another.

In educational researches, some research conditoag involve the administration of
guestionnaires or the interviewing of the subjedts.some others, the research conditions may
simply involve observing and recording certain hebtars exhibited by the subjects. In yet
another research condition, it may involve exangniecording and analyzing historical or case
study records or classifying events in differertegaries.

Research conditions may also involve carrying axpeeiment. In this case, the research
conditions are more detailed and demanding. Aneex@nt imposes rigorous research
conditions to enable the researcher establish tlesepce or absence of a cause-effect
relationship in the phenomenon studied.

There are two forms of research conditions in goedarmental study. These are the treatment
conditions and the control conditions. You willdy them in details later in this module.

There are some important considerations which yemdno take for your effective and efficient
handling of the research conditions of your stuggardless of whether it is an experiment or
not. You are required to carefully and methodicalbmply with the clearly pre-determined
nature and scope of events which constitute thearel conditions. For instance, if you have
two or more groups of students and you want oneimr@®) to use a method of solving
Mathematics problem and the rest (B or C) to usgthem method, you will make sure that no
one from group B or C etc. contaminates group Aéging or using their own method. So you
have to make sure that events which constitutéréament conditions are unique and different
from the events that constitute the control condai
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The next consideration is time. For how long wotlld events constituting the treatment and
control last? How would each be phased, tested, r@aorded etc? Who would be involved in
doing the different aspects of the research cattias far as the groups, researcher and the
research assistants are involved?

3.2.3 Data Analysis

This means the treatment of data so that they becummmarised or reduced to a point they can
be meaningfully interpreted. Research data cofittéa/or no meaning unless they are analysed
and described. But before you analyse data, ywa ttaknow first the scale or the kind of data.

You will recall that data can be nominal i.e. dgstore classification; ordinal i.e. ordered
arrangement; interval i.e. relatively constructstatice between judgements; and ratio which has
absolute zero. Again, you have to note that tipe tyf data for analysis would determine the
type of statistics to be used for such analysis/oli use statistics which are not appropriate for
your data analysis, you derive little or no acoerrahd verifiable meaning from such analysis.
Therefore, you should know what kind of data yoa eollecting in your study and then the
appropriate statistical test to be used for anatythe particular data.

There are two main types of statistics used in datdysis in research. These are the descriptive
statistics which are used for describing the dathfar answering research questions. The other
is the inferential or parametric statistics whigle ased to make inferences, judgement and/or
decisions about a population parameters based tanotitained from the study of the research
sample. You will learn more about statistics indute 4.

Self Assessment Exercise 6.2:

(1) What is data analysis?
(i) What are the two types of statistics?

3.2.4 Conclusion

In the last section, you learned that for you talgse your data, you must know the type of data
that are yielded by the study and the type of stiaél tools to be used. You will also note the
conditions under which each statistical tool carubed and how they are used for conclusions.
Apart from all these, you will need to know whatnctusions or interpretations that can be
drawn from the results of the statistical analysihe implication of this is that you have to
know or have a sound knowledge of the statistieehmiques for analysis and also be able to
interpret and conclude your data and research tepocurately. Never mind, the last module of
this course will teach you how to do that. It ietreasy to get accurate conclusion and
interpretation.

Most of the times, well-analysed and accurate datamisinterpreted due to the researcher’s
ignorance of the level of statistical significaratewhich to accept or reject a stated hypothesis.
Misinterpretation can also occur as a result ofcréigancy occurring between statistical
significance as observed through data analysis @adtical significance as measured from
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unstable data collected from questionnaires; opimares or polls etc. so you have to be careful
when you interpret your data and when you state gonclusion.

3.3 The Types of Research Designs

There are basically two types of research desigtilsstudies in education are either descriptive
research design or experimental design. Someeotithes, we have a combination of both.
Included in these two types of designs are histbriesearch, developmental research, case study
research, correlational research, survey reseaxgerimental research, designs etc. You will
learn more about these designs in subsequent units.

You need to note that in general, the type of de$oy a particular study could be correctly
inferred or derived from the title or topic of syudit means that right from the time you choose
your research topic, you are already battling it choice of the design of the work. If you
take a close look at the table below, you will cetthat some operational words in your topic
direct you to the design for that particular topic.

Table 6.1: Research Designs and the Nature of Togic

S/N | NATURE OF RESEARCH TOPIC TYPE OF DESIGN
1. (8) Relationship between .............
(b) A correlational study of ............. Correlational Research Design

(c) Xand Y as acovariantof .............
(d) A comparative study of .............

2. (@) Influenceof .............
(b) Incidence of .............
(c) Perceptionof ............. Survey Research Design
(d) Impactof .............
(e) Evaluation of .............
() Attitude of .............

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

4.0 CONCLUSION

In this unit, you have learned that a researchgeisi a blueprint or a master-plan of work for

your study. It generally involves you to carefudliyd systematically put into consideration some
thoughts on each of the five components of a typesearch design described in this unit. You
should consider these components in terms of wbatwant to do as part of your study, how
many subjects would be involved, whether the subjeould be grouped or not, what would be
your research conditions, how would you ensure esbfompliance to the conditions, what

would be the data and what are the tools that @amuded appropriately and effectively in

analyzing them, as well as the interpretation tiast be made from the data analysed.

You must then reach a decision to know if the desgeasible, logical and sensible. All these,

you can do as the research study is in progresge fHat if things do not go as well as you have
planned in your design, you are advised to modiy components to suit the reality. But any

68



modification is better made after due consideratod consultation and agreement with your
supervisor.

5.0 SUMMARY

In this unit, you have learnt that a research dessga blueprint or plan of action as regards
events which upon implementation would enable ywinvestigate the problem of your study.
You have also learnt that there are five componehtsa typical research design. These are
sampling, grouping, research conditions, data amabnd condition. You also looked at some of
the major research designs in educational reseafdd.shall look at these designs in details in
the next units.

6.0 TUTOR MARKED ASSIGNMENT

1. What is a research design?
2. List the five components of a research design.
3. List three major types of research design.

Answer to SAE Question 6.1

I. Population is any group or objects which a redea wishes to study and which have
one or more characteristics that are common antefest to the researcher.

il. Sample — is the small fraction of the populatgelected for investigation in the place of
the entire population.

iii. Sampling is the process of selecting a subseteoptipulation for investigation.

It is not desirable to study all the attributesagfopulation. It is too expensive, unwieldy, time-
consuming and impossible.

Answer to SAE Question 6.2

i. Data analysis refers to the treatment of datéhabthey become summarised or reduced
to a point they can be meaningfully interpreted.

il. The two types of statistics are descriptive arfdrential or parametric statistics.
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1.0 INTRODUCTION

In the last unit, you studied the concept of reseaesign. In this unit, you are going to study
the historical design and touch briefly on the depmental design. For the purpose of this
course, research design and research methodseatrentisrchangeably. The purpose of historical
research is to reconstruct the past systematiealtly objectively by collecting data, evaluating
them and synthesizing the evidence in order tabéshafacts and reach verifiable conclusions.
Before we continue, let us see what you shoulddbeta achieve after going through this unit.

2.0 OBJECTIVES

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

0] explain the historical research;

(i) list the importance of historical research;

(i)  enumerate the limitations of historical research;
(iv)  state and explain the sources of information;
(v) discuss the procedure for historical research;
(vi)  explain developmental research.

3.0 MAIN CONTENT

3.1 Introduction to Historical Research

As a way of describing historical research, Lucitd avicNed (1969) wrote that historical
research in education is having its focus on thierdenation of relevant and significant features
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of the past with the hope of achieving better usiderding of the present and of suggesting
guidelines for the future. Kerlinger (1979) desedbit as the critical investigation of events,
developments and experiences of the past, theutameighing of evidence of the validity of
sources of information on the past and the intéagpicn of the evidence.

From these descriptions of the historical researah,have seen that it is a past oriented research
it deals with the determination, evaluation and laxation of past events, for the essential
purpose of gaining a better and clearer understgnafi the present and in order to make a more
reliable prediction of the future. Historical raseh is an attempt to discover what has happened.
It is a study of past events in education. Thecational historians hope to gain better
understanding of present issues in education liystg the past.

Some scholars have argued that historical researdtientific; others have said it is non-
scientific. We are not going to make up your mamdi belong to one school of thought. Let us
say that historical research in education coveath@reas such as history of educational planning
and policy, legislation, educational projects anoigpammes, general educational history, history
of different branches and levels of education. Elegal research that involves painstaking
examination of the original sources and documergargly, analytical works of a bibliographical
nature etc. are classified as historical research.

In all, you can see that a proper investigatiortha historical background of some of our
educational problems will not only help us in imgirg such practices at the present, but also
help us to shape them to suit both the presentrantliture.

3.1.1 Sources of Historical Data

There are two main sources of data in historicaeaech. These are primary sources and
secondary sources. Primary sources are thoseesourtich contain account of an event or
phenomenon given by someone who actually obsehadvent or phenomenon. It could be an
eye-witness account or testimonies, autobiogrammg] evidence, remains of manuscripts,
certificate, equipment, attendance register, inmées, report cards etc. Primary sources include
original documents, photographs or records fromweipeesses. Have you witnessed an accident
before? If you are called to say exactly what happened as you saw it happened, the evidence
you give is a primary source of historical research

On the other hand, secondary sources are thoseiat®tghich contain account of an event or
phenomenon by someone who did not actually wittles®vent or phenomenon. These include
textbook, newspaper reports, review of researches b this case, a non-observer mediates
between the original evidence and the investigatofrom a third party.

You would have seen that most of the times, hisébidata may face authenticity problem. This
is due to the source of data. Therefore, a histbresearcher is always faced with the additional
task of determining the authenticity of his daf@his process is called historical criticism. It
may be external or internal. External criticisnt@cerned with the authenticity of the source of
information while internal criticism is concernedtlwthe authenticity or validity of information
provided by the source. Before we continue tonive section, do the exercise below:
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Self Assessment Exercise 7.1:

1. What is a historical research?
2. What are the two sources of historical data?

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

» Historical research provides a clear perspectivahef present. This is because current
problems or issues like cultural practices are tstdadable only on the basis of their past
history.

» Historical research provides an understanding efbiickground of current social problems.
The understanding provides us with better perspecégarding the facts nd values on which
important social decisions are based.

* The literature review which you carry out in yoesearch also emphasise the importance of
historical research. It enables you to find ouatulvas already known to past researchers.

» Historical research sometimes helps to predictréutwends. A knowledge of how an
educator or a group of educators acted or act loavmin the past can enable one to predict
how they will act or behave in future in a simitarcumstance. Such predication can make
important contributions to education.

3.2.1 Limitations of Historical Research

You have seen that historical research is an epquich employs the historical method by
emphasizing the use of primary and secondary ssun€eoriginal historical documents and
records to make conclusions and inferences onapiy of study.

Historical research works are said to be errorlz@iad bound. It most of the time reflects the lack
of precision in its enquiry. The reason is obvians clear. Most secondary sources of data are
found to be subjective. This brings in a lot ofoes as things get distorted in the telling of
stories, events and things as they had been egglain

Data collected from oral traditions or archivesklazthenticity, accuracy and control which a
reliable data can give. There is partial or noticrand randomization achieved.

3.3  Procedure for Historical Research
In this section, you will study the steps involvadx historical research. These include:
(1) Identification and definition of the Problem. This involves the location of a problem of

historical significance. You may start by lookiagproblems and topics studied by other
educational historians. You can also look at aurreocial issues such as distance
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education, girl-child education, the new 9-3-4 egstof education, etc. You can also
look at histories of specific educational practjaastitutions, movements or individuals.
But you must keep to one important criterion fotesgng a problem in historical
research. Itis to ensure that data are avaifablgolving the problem selected.

(i) Collection of necessary Information.You have to spend tedious long hours searching
through documents, manuscripts, letters, diarigsutes of meetings and other artifacts
of history.

(i)  Evaluation of Data. This has to do with the dual process of estabigtihe authenticity
of the source and then the validity of its controBome historical sources may be
genuine, others may be forged. You should questiergenuineness and credibility of
each source. Where doubt is revealed, such dehbtdd be indicated in your research
report.

(iv)  Interpretation of Data. This requires your greatest ingenuity and imagoratis well as
insight and scholarliness. Otherwise the relatn@mmpleteness and unverifiability of
historical evidence allow a greater reliance onjesttlve interpretation of data in this
type of research. Therefore, it is very necestsalyyou consider your data in relation to
one another and synthesise them into generalizatiartonclusion which will place the
overall significance into focus.

(v) Writing of the Report. There is no standard format for reporting his@riesearch. The
particular problem or topic determines how the enégtion of findings will be made.
The report can be made in chronological order @aoized as to present the facts
according to topic or theme. However, you musicaesful with the choice of words.
This is because the words used reflect your ing¢aive framework.

Self Assessment Exercise 7.2:

Enumerate the procedures for a historical research.

3.4  Developmental Research Design

This is a type of descriptive study which invohaas investigation of patterns and sequences of
growth or changes that take place with time. Yan study the development of education in a
particular district, or the development of interpstterns in children. Developmental research
seeks to ascertain how some dimensions, variablesasacteristics of given population change
with time. Its thrust generally lies in finding tolhow these characteristics of the target
population change over time, at what rate, in whdalection and the factors which possibly
contribute to these changes. Developmental relseart be longitudinal or cross-sectional.

3.4.1 Longitudinal Research

In this type, the same groups of subjects are etutbr a period of time. Observations are
carried out on these subjects from time to timéniwvithe period of research to note any changes
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in the particular characteristics under study. @hta are collected and analysed to see if there
are patterns and sequences which underlie theateweht or unfolding of these characteristics.
It provides a more valid approach for studying depmental trends.

But it has its own limitations. You will recall &h it involves observing the subjects over a
period of time. Don’t you think that some may dragt on account of transfer, ill-health, or
death? What if some thing happens to the reseatchprevent him from continuing the study?
It takes a long time to complete. That means thate must be enough funds to sustain the
study. If this is not the case, what happens? irAd®y the very nature of longitudinal research,
modifications are not possible once the study kergesl.

3.4.2 Cross-Sectional Research

This involves sampling a cross-section of the sutbjef varying ages for the study. It means
that instead of following the same group of sulgefcr a very long time, a cross-section is
sampled to be observed at the same time. The atbastics of the subjects at different age
levels are examined and analysed to reveal possibtels in development. This approach
makes it possible for many subjects to be studi¢deasame time. It is cheaper and quicker.

But it is less accurate than longitudinal resear&8ecause the subjects differ in other relevant
respects apart from age, the differences in theldpmental patterns and sequences observed at
different age levels may not solely be attributablage alone.

4.0 CONCLUSION

In this unit, you learned two types of researche historical research involves identifying a
problem or topic, searching for and recording ratgvsources of historical evidence, evaluating
the evidence for authenticity and validity, and thgsizing historical facts into meaningful
chronological or any other proper pattern. Yowdétarned that developmental research is of
two types — longitudinal and cross-sectional.

5.0 SUMMARY

In this unit, you have been able to understand histbrical research is a past oriented research
that deals with the determination, evaluation axplanation of past events for the purpose of
gaining a better and clearer understanding of tesgmt and in order to make a more reliable
prediction of the future. The sources of histdriatata are primary and secondary sources. You
have studied the importance and limitations ofdnisal research as well as the procedure for its
conduct. You have also studied the developmeasadarch and you were told that the two types
of developmental research are longitudinal reseanchcross-section research. In the next unit,
we shall look at survey and case study researches.

6.0 TUTOR MARKED ASSIGNMENT

1. Describe historical research.
2. Explain the sources of historical data.
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3. What is developmental research?
4. What are the two types of developmental res@arch

Answer to SAE Question 7.1

1. Historical research is a past oriented reseavbith deals with the determination,
evaluation and explanation of past events for thpgse of gaining a better and clearer
understanding of the present and in order to makera reliable prediction of the future.

2. The two sources of historical data are primakyrses and secondary sources.

Answer to SAE Question 7.2

The procedures for a historical research are:

0] Identification and definition of the problem

(i) Collection if necessary information

(i)  Evaluation of data

(iv)  Interpretation of data

(V) Writing of the report.
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1.0 INTRODUCTION

Survey, as a systematic means of data collectitesdmck to the ancient times. You have heard
about housing and population census. You have peeple trying to count the number of
livestock in a farm, the number of schools in aalogovernment, the number of age grades,
markets etc. This is called status survey. MWiferent from survey research which is more
recent.

Survey research, as a distinctive methodologicaléscientific research, was developed in the
20" century by research workers in sociology. Sitemnt it has been applied extensively in the
fields of education, psychology, anthropology, pcdil science, economics, statistic etc. Today,
it is widely employed in the study of significantoplems in these fields. It has obviously had
profound influence in these fields.

Most journal articles, undergraduate and postgradoi@jects are based on survey research. It is
very, very popular in educational researches. dduhot jump into it quickly thinking that it is
less rigorous and less demanding in terms of skills

It is not true that anybody can undertake surveseaech. This is because survey research
requires a good deal of research knowledge andigagattiion. You must know sampling,

guestionnaire and schedule construction, intervigwanalysis of the data and other technical
aspects of survey before you can embark on suesgarch. Only very few researchers get this
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vital and amount of experience. However, do nostered, your supervisor will help to guide
you if you decide to use survey research in yoojegt.

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

0] explain the meaning of survey research;
(i) discuss the types of survey research;
(i)  describe case study research.

3.0 MAIN CONTENT
3.1 Meaning of Survey Research

Let us start this section by saying that a surgefaidescriptive study which seeks to document
and describe what exists or the present statusxisteace or absence of what is being
investigated”.

A survey develops a profile on what is and not vwhy so. Surveys do not relate one variable to
another. Instead, information is sought and ctdlicon the subject of investigation and
described. They are used to ascertain the nat@@lenomenon from a relatively large number
of cases. If the entire target population is stddthe survey is called census.

As generally conceived, a survey research deals té study of a group of people or items by
collecting and analyzing data from only a few peoml items considered to be representative of
the entire group. You have learnt about reseasdigds in some details. A survey research
makes use of research design like every other éypesearch. This design specifies how data
will be collected and analysed.

From what you have known so far, you can say thaidea of sampling is very fundamental in
survey research. Of course, you have seen timhiit possible to study the entire population.
Therefore, only a fraction of the population isds&al. But the findings are generalized to the
entire population.

To this effect, it becomes very important to useappropriate sampling technique to obtain a
truly representative sample. You can now make afsgour knowledge of the methods of
sampling which you have already studied in Unit 5ddle 1. What we are saying is that
representativeness of the sample is critical taesuresearch. This is to make reliable inferences
about the target population from the sample.

After considering the sample, you have to give @eration to other attributes of a good quality
survey research. These include the relevanceabilly and validity of the information
collected, accurate enumeration, appropriate andrate measuring instruments for constructs
or variables of interest and accurate data cotlagirocedure.
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3.2  Classification of Survey Research

Classification of survey research can be done answhemes. The first classification scheme is
on the basis of the procedure, technique or ingninfor data collection (see Borg and Gall,
1979 and Kerlinger, 1979).

Using this scheme, we have:

(a) Questionnaire

(b) Interview

(c) Observational, and
(d) Panel surveys.

3.2.1 Questionnaire Survey

Every survey studies which employ the use of qoestiires as the major data collection
technique or instrument are called questionnaireeyu

3.2.2 Interview Survey

Here interview constitutes the major technique dathering relevant information. Interview
involves getting out information through verbalédrdction between the respondents and the
researcher.

3.2.3 Observational Survey

This is the type of survey involving the use of @hstion to collect data. It involves gathering
information through observation for the purposenefasuring variables.

3.2.4 Panel Survey

This employs a definite procedure or techniqueat&dollection. Here, data are collected from
a given sample at two or more different time pesiod’he data are then analysed to discover
trends or changes in the opinions of the subjeets the period of time under study. It is
suitable for studying trends or fluctuations or s in the subjects, opinions, attitudes or
behaviours. It can be useful in studying how stabgroup of people’s attitude towards an issue
or object is over time or how an identifiable ineming variable can influence such attitudes.

Another way of classifying surveys is by the pugpde which the particular survey intends
accomplishing. Here, we have: developmental, d@se, correlational and public opinion
surveys.

We are going to touch briefly on these types toaisTs because they have found expression

somewhere in this course. So you either have cacness them or will come across them
subsequently.
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3.2.5 Developmental Survey

Read the last unit again on developmental reseak@u have learnt that it seeks to ascertain
how some variables or characteristics of a givepufaion can change with time. It can be
longitudinal or cross-sectional studies.

3.2.6 Descriptive Survey

All those studies which aim at collecting data, lgriag them and describing in a systematic
manner the characteristics, features or facts aogiten population is called descriptive survey.
The studies are only interested in describing cextariables in relation to the target population.
They are concerned with a description of eventsthey are. Look at this topic: “The
performance of students in Technical Drawing in .WWA&amination in Imo State”.

You will notice that this study is only interesteddescribing the performance of the students in
WASC examinations in technical drawing in Imo Stai#y. It may not be interested in going
into details about the causes of the performandgan you think of any other topic like this?
Now take a look at this: “A survey of the in-sewvitraining needs of science teachers in the
junior secondary schools of Lagos State”.

3.2.7 Correlational Survey

In this type of study, you will need to establishether or not the type of relationship which
exists between two or more variables. See theurakt

Self Assessment Exercise 8.1:

1. List two topics that can be studied using pubpmion.
2. What are the types of survey research?

3.2.8 Public Opinion Survey

This is usually designed to find out the opiniorpebple in a given area toward an issue or event
that is of interest to the general public in theaar This area can be a large one such as a country
like Nigeria, a small town like Etiti, a universitampus or even your study centre. Usually,
cross-section of the population is sampled andvigeed or given questionnaires to fill. Any
results obtained from the sample may be generatzélde entire population. Most of the time,
randomization is not used in the sampling methdkis makes the generalization invalid. Non-
probability sampling is used most of the time. Rubpinion surveys are used for prediction of
election results and what the people feel aboutgawgrnment programme.

3.2.9 Advantages and Disadvantages of Surveys
» Surveys are relatively cheap and easy means aatioly large amount of data concerning a

given problem. It can be costlier than experimiestiadies, but if you consider the quantum
of data collected, you will see that it is no doabéaper.
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» Surveys permit the use of a great variety of pracesland instruments in data collection. It
is possible to use questionnaire, interview, ole#ra, test or a combination of these.

Under the limitations, we can say that surveys afogive indepth data about the characteristics
of the population under study. You see that moststions used in survey researchers make the
respondents tend to be superficial and do not goats much detailed information as possible.

It limits the generalisability of the responsesanfd.

Some responses are faked, but you have no meatetawiting which responses are faked, you
are compelled to believe in what has been giveoto

3.3 Case Study Research

This is an indepth intensive study or investigatioh one individual, a small unit or a
phenomenon. When we say a small unit here, weefgering to a family, a school, a church, a
classroom, an association, a teacher, an admioistbeaa group of these.

A phenomenon can be taken as a case or an issueingtance, the impact of unemployment
among university graduates in a local governmerdga,arthe influence of examination
malpractices on the standard of education in Okifdecation Zone. The impact of cultism on
the peaceful coexistence of students in the Unityersf Lokoja, the influence of religious
intolerance on the life styles of the Bassa peoplBase studies are used for solving specific
problems through indepth study for documentingaaealities, life cycle, change or growth.

It has a very long history. It started with thei@nt Greeks when they based their logic on close
one-on-one observation of individuals, events, at.basis for the logical conclusions upon

which their subjects depended on. Some researthediication say it is unscientific because of

its lack of rigorous research controls, but it lh@some a major tool of researching on how

children learn, the nature and scope of humanligeeice etc.

If you study the works of Sigmund Freud, Jean Riate you will notice they were case studies.
The studies on human growth and development wéieasé studies. The underlying basis for
the use of case study is the belief that probirgsindying intensely one typical case can lead to
insights into our understanding of individuals, mge social units etc. typical to the particular
case study. For instance, if you study one case @farette smoker, you have by implication
studied other cases involving smokers. This paspsoblem of other cases not studied. The
implication is that it is risky to draw a generainclusion to other cases based on only one case
studied. You have seen that case studies sammelemtirepresentative, so their findings are not
generalized. But indepth studies may reveal aertationships that may merit investigation on
a wider scale. It means that when you want tothisetype of study, you have to exercise extra
care and thoughtfulness in selecting a case fogsiigation that would be fair and adequate
representation of a whole range of similar cases.

Case study research may appear simple, but iny,galis difficult and time-consuming. This is

because of the volume of data collected througmspakingly methodical, skill-demanding
counselling sessions, interview sessions, datmgiftessions, travels, etc. involved. All these
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require efforts, skills and patience. But the méijmitation is the non-representativeness of the
samples and subjectivity.

Self Assessment Exercise 8.2:

1. Mention four problems that can be studied thiocagse study research.
2. What is the major limitation of case study reska

4.0 CONCLUSION

After successfully going through this unit, you baadded two more research methods in the
pool of research methods available for you to catry your research project. You have seen
that you can use survey research when you haveydarmge population. In this case, you can
employ a sampling technique. But when you neestudy a unit or a phenomenon or an event,
you can employ the case study research. Whichgperyou like to employ, note the merits and
the demerits.

50 SUMMARY
In this unit, you have learnt that a survey redeakeals with the study of a group of people or
items by collecting and analysing data from onlyeas people or items considered to be

representative of the entire target population.

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

In this unit also, you have studied the case stedgarch which was described as an indepth
intensive study or investigation of one individumkmall unit or a phenomenon.

6.0 TUTOR MARKED ASSIGNMENT

1. What is survey research?
2. Explain the types of survey research.
3. What is case study research?

Answer to SAE Question 8.1
1. Students can list such topics that can be sdugieng opinion polls.

2. The types are: questionnaire, interview, obgemwal, panel, developmental, descriptive,
Correlational and public opinion survey.

Answer to SAE Question 8.2

1. Students can mention problems that can be studimg case study research.
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2. The major limitation is the non-representative=nef the samples.
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1.0 INTRODUCTION

In the last unit, you were able to go through typet of research. These are survey and case
study. You have seen that these two are mainlgrgiise in nature.

In this unit, you will learn yet another two typetresearch. These will help to enrich your
knowledge on the different types of research desgnmethods for your use in your research
project works and for your other uses. It will fi@ possible to touch on all types of research,
even though some of them overlap, but you will gebugh in this course to carry you along
whatever research studies you are embarking on.

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

(1) Explain Correlational studies;
(i) Discuss the ex-post facto research.

3.0 MAIN CONTENT
3.1 Correlational Studies

This is a type of research study which seeks tabéish the type of relationship existing between
two or more variables. The investigation will iodie to you the direction and magnitude of the
relationship between the variables. A Correlatioraearch aims at investigating the extent to
which variations in one factor correspond with &dadns in one or more other factors; based on
correctional coefficients. This research methodcasicerned with discovering or clarifying
relationships among variables through the use weladion coefficients.

You will have enough details of the correlation fficeent when you get to Module 4. For now,
note that correlation coefficient refers to a nuocarvalue which expresses in mathematical
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terms the degree of association between any twahlas. This value ranges from -1 to +1.
You can see that data analysis of Correlationatlistuyield these special statistics called
correlation coefficients for data analysis. Thare many types. The most commonly used are:
Pearson’s Product Moment Correlation Coefficieft &nd Spearman Rank Order Correlation
Coefficient (rho ort). There are some others which you can use depgrmuti the condition.
These are point bi-serial, the bi-serial, phi ourfold, tetrachoric, Kendall's tau correlation
coefficients and Kendall's coefficient of concordan

In choosing an appropriate correlation coefficieqy will need to consider the nature of the
variables/data. In this case, you need to considether they are continuous or discrete. You
also need to consider the subsequent analysisithhe coefficient will be subjected.

In a Correlational research, you try to look outdcsituation where each increment in a variable
‘X" equally shows a corresponding increment in g&hfe ‘Y’. When this happens, you conclude
that the relationship is perfectly positive. THere, the correlation coefficient will be +1.00.
Where a decrease in one variable shows a correggpddcrease in the other, you say that the
relationship is perfectly negative. Then the doedht will be —1.00. When you have a zero
coefficient, it shows that there is no relationshiff the variables are somehow related, the
coefficient value will be between zero and +1.00¢eve positive relationship exists or between
zero and — 1.00 where relationship is negative.

All studies concerning the investigation of relasbips between variables make use of
Correlational design, e.g. relationships betweer a@mpd achievement, intelligence and
achievement, interest and career aspirations etc.

Correlational studies are appropriate where vaggble complex and do not lend themselves to
experimental method. They are quite economicdilis 1 because they permit the measurement
of several variables and their interrelationshipsutaneously and in realistic settings.

You will have to note that Correlational studiesrdut establish causation. If two variables X
and Y are highly related, it does not necessanigly that X causes Y or Y causes X. This is
because there may be another variable that cawgbhsXband Y or one of them. Take for
instance an observation of high degree of relatipndetween performance in Technical
Drawing and performance in Agricultural Scienceuyshould not jump into conclusion that
performance in Technical Drawing causes performanc&gricultural Science or vice versa.
The fact may be that performance in both subjeatsbe as a result of intelligence.

Correlational studies help you to predict futurentts of variables. For instance, a student who
performs very well in JAMB is likely to do well ithe University. They are very useful for
exploratory studies. These are studies in reseagzs where no previous studies are available.

However, there are some limitations. These inclutat they breakdown complex human
behaviour into simple components in order to eshldome association between them. This is
not realistic. Again, they identify only relatidnip without identifying cause-and-effect
relationship. They are less rigorous than expertaledesign because there is no control over
the variables. Some relationship patterns idextiéire arbitrary and ambiguous.
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Self Assessment Exercise 9.1:

1. What is Correlational research?
2. Explain two limitations of Correlational researc

3.2 Ex-Post Facto Research

This is another type of research which is non-expantal or field study that can be recognized
by the process of studying, analysing and makisgmemendations about some activities in their
natural settings. According to Kerlinger (1974),pos facto research is any research in which it
is not possible to manipulate variables, to assiginjects or conditions at random. From this
description of ex post facto research, you cantlsaemost of the studies which do not fall into
experimental designs and do not involve randonomaitan be regarded as ex-post facto
research. Of course, you have been told earl@grthie research types some of the times overlap.

In all non-experimental researches or field studiesx post factor research, inferences are made
and conclusions are drawn, just like you have tireexperimental studies. The basic logic of
using the scientific process of enquiry is the samboth types of research. The conclusions
drawn in non-experimental researches are empiacal are as strong as the experimental
research. But the findings from experimental researe more convincing than those from non-
experimental researches or ex-post facto researches

A primary characteristic of all non-experimentaldies is that it is not possible to manipulate
the independent variables. We can now say thdieddl studies in education are considered ex-
post facto research. They fall into two groupsneby:

(1) Exploratory field research which seeks to find Gwhat is” rather than predicting
relationships between variables or events.

(i) Hypothesis testing field research which is directedvards testing theories and
establishing facts in natural or true life settings

Gay (1976) describes field studies as ex-post feegearch and sees them as scientific inquiries
aimed at discovering the relationship and intecactamong sociological, psychological and
educational variables in real social structures sitwhtions. Every field studies are usually
carried out to fulfill a number of recognized pusps. These include:

» discovering significant variables in the field aue life settings;

» discovering relationships among variables in tratural settings;

» laying the groundwork for more systematic and rogsrtesting of hypotheses that are stated
to test theories and establish facts.

Self Assessment Exercise 9.2:

0] What is ex post facto research?
(i) What are the major differences between ex-postfastd experiment?
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3.2.1 Advantages and Disadvantages of Ex-Post Factor Reseh

The advantages and disadvantages of this typeseéreh are as follows:

(@)

(b)

4.0

Advantages

(i)

(ii)

(iii)

They are conducted in real life settings, i.e. thaye natural strength. They are
considered strong in realism, in significance bmaight of variables, in theory
orientation, by their heuristic or inquiry qualityYou can see, this is the reason
why it is very popular in educational researchesll educational studies are
carried out in true life settings like the schodiigh has the elements of realism in
meaning, purpose and condition and also in therfggdgenerated.

There is hardly any recorded criticism about itnigeartificial. It is natural in all
parameters representing true life phenomena.

It is regarded as being highly heuristic. Althouglere are some difficulties in
carrying out the research, yet field study resesrxchave always kept their scope
of inquiry upon investigation of defined problerts which verifiable answers are
sought through scientific method of inquiry.

Disadvantages

(i)

(ii)

(iii)

(iv)

It is a weak method of carrying out empirical resha This is because the
statements of relationships have been noted toda&k.wThe field situation has a
plethora of variables and variances in existenthese make it difficult to have
definite relationships between the variables.

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

There is lack of precision in the measurement ef field variables. There is
methodological weakness. These weaknesses cartrilmitad to the great
complexity of field situations and the difficultied quantifying and measuring
some variables and their relationship with othera real situation.

Other problems though preventable, are practicablpms such as feasibility,
cost, sampling method, time factor etc.

CONCLUSION

In this unit, you have been able to go through tesearch methods which are descriptive or
non-experimental studies. You have seen theiradbaristics, advantages and limitations.

Therefore, you can use them when the conditionggpécable to your need and situation.
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50 SUMMARY

You have seen that Correlational studies seek tabksh the type of relationship existing
between two or more variables. It makes use ofdlational design and correlation coefficients
which range from —1.00 to +1.00. It helps to pcedliture trends of variables but identifies only
relationship without identifying cause-and-effeefationships.

You also learnt that ex-post facto research israexperimental study in which it is not possible
to assign subjects or conditions at random. ¢bisducted in a real life or natural settings.slt i
highly heuristic, but it is a weak method of camngyiout empirical research.

6.0 TUTOR MARKED ASSIGNMENT

1. In your own words, explain Correlational research.

2. What is ex-post facto research?

3. Give the disadvantages of ex-post facto research.

Answer to SAE Question 9.1

Correlational research is a type of study whictksde establish the type of relationship existing
between two or more variables.

The limitations are that:

(1) It tends to breakdown complex human behaviours @maple components in order to
establish some association between them;

(i) It identifies only relationships without identifygrthe cause and effect relationships;
(iif)  There is no control over the variables;

(iv)  Some relationships identified are arbitrary and igondus.

Answer to SAE Question 9.2

1. Ex-post facto research is a non-experimental rekeahich is conducted in a real life
setting. It is not possible to manipulate variabte assign subjects or conditions at random.

2. Most of the studies which do not fall into experiited designs and do not involve
randomization can be regarded as ex-post factanmese

3. The findings from experimental research are moravicewing than those from non-
experimental researches or ex-post facto researches

4. A primary characteristic of all non-experimentaudies is that it is not possible to
manipulate the independent variables.
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1.0 INTRODUCTION

In the preceding units, you have studied reseaesigds which are descriptive in nature. You
have noticed that these design types have beérizd for a number of reasons.

In this unit, you are going to learn about a pataimeesearch design which is mainly concerned
with the identification of the presence of causd-affect relationship between the independent
and dependent variables. This type of design eilble you to test hypotheses upon which
valid, reliable, duplicable and verifiable concluss are premised.

Experimental design provides you with a rigorousl acientific approach to investigating a
problem. Before we continue, let us first list thigectives.

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

0] explain experimental design;

(i) list the basic considerations in the choice of glesi
(iif)  describe the variables under study;

(iv)  discuss validity in experimental studies;

(v) enumerate threats to internal and external validity
(vi)  describe the types of experimental design.

3.0 MAIN CONTENT
3.1 Experimental Design: An Introduction

According to Borg and Gall (1971:363), experimertasign is “the ultimate form of research
design, providing the most rigorous test of hypsih¢hat is available to the scientist”. In their
own definition, Ary et. al. (1972:26) describe expental design as “a scientific investigation
in which an investigator manipulates and controte @r more independent variables and
observes the dependent variable or variables faati@n concomitant to the manipulation of the
independent variables”.

From these definitions and others, you will sed tha major purpose of experimental design is
to determine what may be. You will note that tve tmost important conditions necessary for
true experimental design are randomization androboer independent variables. It means
that you should be able to manipulate the indepandariable and observe its effect on the
dependent variable. Again, you should do yourcsiele of research subjects by randomization.
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For the purpose of classification, the independaniable is conceived in the design as the one
variable experiencing some change as a result ofpukation or control by the researcher. This

change or manipulation exercises some effect onother variable which is regarded as the

dependent variable.

In the experimental design, two groups are usuadiypared based upon some criteria. One
group is the control group which is normally usedaastandard for comparing the effect of the
changes or manipulations in the other group. ghisip which receives the treatment is called
the experimental or treatment group.

Before we get to the experimental design propeu, wdl have to note that most of the times;
true experimentation is not possible with educatigroblems. This is because most subjects
with which educational researches are conductechlaeady selected groups found in natural
settings. Take for instance, as a researcherywant to conduct a study on the best method of
teaching a subject like Technical Drawing or Introgbry Technology, or the effectiveness of
two teaching methods in Mathematics. You can maatp the teaching methods as independent
variables. But the students are already select€de selection was done during admission
period, so random selection is not possible. Batliest you can do is to assign the students
randomly to the experimental methods or groups.other words, when you are able to exert
partial instead of full control over the subjeatsldhe time or situation for which you can expose
them to the experimental stimuli (methods), thegtes called quasi-experimental design. Now
let us go to the basic considerations in the choiaesigns.

3.2  Basic Considerations in the Choice of Design

An experimental research demands a thorough amabfsthe problem which would yield a
clear, definite and well-focused problem statemértterefore, when you design an experiment,
you seek a design that will yield the desired infation at a minimum cost. This means that the
statement of the problem must not be vague, loogearly formulated. Again, your statements
of hypotheses have to be clear. This is becaupethgses form the nucleus of scientific
research and they act as facilitating devices wligiste the facts you obtained a chance to
confirm or deny if stipulated relationships exiatmong educational variables. According to
Van Dalen (1973), a brilliantly executed experiméntof little value if it tests a poorly
developed hypothesis.

Another consideration here is that of data coltecti You need to find out the type of approach
that will yield the type of data necessary to tesir hypotheses adequately. After this, you will
examine your instruments for data collection. Timgrument used must be appropriate and
suitable for your purpose. You can construct yawun, adapt or adopt available instruments.

You also need to define and identify the units afirytarget population. You will also need to
consider how to draw an adequate representativpleadnom your population. Use the proper
sampling technique in order to eliminate elemerftbias in the results of your findings. Use
randomization or other procedures to assign suf)jeéetqchers, classrooms, materials etc. to
groups.
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You should also try to identify and control thedts to internal and external validity of the
experimental design. This is to ensure that imezgpions are non-equivocal.

You should consider and select the simplest, cratagrel fastest method of data collection that
is readily available and which meets your needsu Will need to decide earlier in the planning
how you will secure and breakdown your data. Yboudd take precautionary measures in
collecting, recording data objectively and accuyatend checking for errors in procedures,
observing, phenomena and making mathematical tststal computations.

What graphs, tables, and figures do you need far glata presentation and analysis? What type
of statistical analysis are you going to employinterpreting the relationship of variables?
These should be carefully considered with the epoading decision rules for testing
hypotheses. You should state the results of tiper@xent in terms that are meaningful to all
persons interested in the experiment.

The basic considerations can be summarised in thesstion forms:

0] Has the problem been clearly and properly stated?

(i) Have the hypotheses been clearly formulated?

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

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

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

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

(vi)  Have randomization methods been used to selea@asldjom the population?

(viii) Have randomization been employed to assign suljegsoups?

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

(x) Is the sample representative of the population?

(xi) Is the sampling method adequate and clearly spe@ifi

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

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

3.3  Variables under Study

A variable is a qualitative or quantitative entityich can take on different values or levels. It
can also be described as the conditions or chaistate which the researcher or the

experimenter manipulates, controls or observedtai results. For instance, age is a variable.
It can be of several continuous values. Gendemaher one. It can be male or female. In
experimental designs, there are so many and veagdbles with different names. Let us now

look at some of them.

3.3.1 Independent and Dependent Variables

The conditions or characteristics which you maragailin order to find out their relationships
with the observed phenomena are called independangbles. These are also called
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experimental or treatment variables. In educatisasearch, such variables like methods of
teaching, reward, instructional materials, aye, sage, location, qualification or experience of
teachers etc. are examples of independent variables

The conditions or characteristics which appear ptisar or change as the researcher or
experimenter manipulates the independent variablealled dependent variables. Note that by
manipulation, we mean such actions like apply, nim@r change etc. When you measure a
variable to determine the effects of the experimletreatment on it, it is referred to as the
dependent or criterion variable. For instancengea in students’ performance resulting from
the influence of independent variables, measureedn accomplishing a task or a test score,
measured changes in academic achievement of stu@dsnt result of the introduction of
computer managed learning etc. are some examplspeihdent variables. Before we go to the
next section, note that the manipulated variabl¢hes independent variable. Its effects are
observed on the dependent variable.

3.3.2 Continuous and Discrete Variables

All the variables which yield continuous data aa#lexd continuous variables. Continuous data
are those which can be in both whole and fractiomahbers e.g. time can be in hours, minutes
and seconds, length can be in meters, centimetersnélimeters, aye can be in years, months
and days, including the fractions of these. Famneple, 5.5 seconds, 5.3 seconds etc. or scores —
20.5%, 45%, 52.6% etc.

All variables which yield only whole numbers and finactions are called discrete variables e.g.
sex — man and woman group = group 1, group 2 arpgfoand group B. There is no 2% man or
group 1%. It can only be whole numbers.

3.3.3 Intervening and Extraneous Variables

The intervening variables are the unwanted vargabiat intervene between the cause and the
effect. They may not be controlled or measuredatly, but may have some important effect on
the outcome of the experiment. They tend to moth effect of the independent variable on
the dependent variable and therefore, must beifeleh&and removed or prevented.

Take for instance, in a laboratory experiment, sdawtors like fatigue, anxiety, motivation,
patience; carelessness etc. may influence thetresegn though they cannot be observed
directly. These are intervening variables. Yoweh# take care of them by holding them
constant or equalizing their presence in the erpantal and control groups.

Extraneous variables are those variables not mkatgul by the experimenter but which may
have significant influence on the dependent vagiallhey have to be controlled; otherwise they
distort and invalidate conclusions that result frdme findings. For example, if you want to

assess the effectiveness of a newly developed groge in access physics in NOUN. At the
beginning of the semester, you select 200 studienthe Access Programme of NOUN to

participate in the new programme. You have to ngke that all the participating students meet
the necessary requirements for participation. rAdleowing these students to participate in the
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programme for one semester, you give them an aeiment test. If you discover that there are
large statistical significant gain in the studeratshievement in physics, will you safely conclude
that gain in the students’ achievement experimdngakment which is the access programme in
physics. Unless such extraneous variables likiottyistesting, maturation, instrumentation etc.
have been adequately controlled. We shall lodkege in the next two sections.

Self Assessment Exercise 10.1:

1. Explain the following: experimental design and ahles.
2. Discuss the types of variables in experimentalaese

3.4  Validity in Experimental Studies

The main purpose for which experimental researcttosducted is to make a significant

contribution to the development of knowledge. #us to take place, the experiment must have
two types of experimental validity. According tca@pbell and Stanley (1966), these are
internal validity and external validity.

3.4.1 Internal Validity

An experiment has internal validity to the extelmattthe independent variables (manipulated
factors) actually have genuine effect on the depehdariable (observed consequences) in the
experimental setting. In other words, the outcameesult of the study must be a function of the

programme or approach being tested and not thdt fsather causes not systematically dealt

with in the study. That is to day that the expemtal treatment must bring about a change in the
dependent variable. The independent variable rhesthe one to really make a significant

difference in the dependent variable. Therefoorirydesign must provide adequate control of
extraneous variables. If your design can eliminhése extraneous variables which could lead
to alternative interpretations, then it has contiélol to the internal validity.

3.4.2 External Validity

External validity is the extent to which the resulbbtained from an experiment can be
generalized to non-experimental situations suchagailations, settings, experimental variables
and measurement variables. As a researcher, yoldvemd up achieving nothing or little of
practical value if observed variable relationshigse valid only in the experimental setting and
only for those participating in the research. Ywmve to make generalizations from the observed
to the unobserved. For this to take place, you seene kind of assurance. The most important
is that the sample of events studied must be aseptative of the target population to which
results are to be generalized. The degree to wthiehresult of your experiment can be
generalized to different subjects, settings andsom@&ag instruments gives you the degree of
external validity.

Note that it is not always possible for externalidiy to be achieved completely. This is

because internal validity is very difficult to aekie in a non-laboratory setting especially in the
behavioural experiment where so many extraneoushlas have to be put under control to

95



achieve internal validity. By so doing, you createre artificial, less realistic situations which
reduce the external validity or the generalisapitif the experiment. You may ask what you
would do in this situation. The answer is that y@ave to compromise a little and try to strike a
possible and reasonable balance between contrajemetalization.

3.5  Threats to Internal Validity

We have said that educational or behavioural erpsris conducted outside the laboratory
settings are susceptible to a number of extranearables. These influence the results of the
experiments in ways difficult to evaluate. You &aween told that these variables cannot be
eliminated completely, but many of them can betified. You need to anticipate them and try
to minimize their influence through sound experitaémesign and execution. The identified
extraneous variables that frequently represenatbr® internal validity of a research design as
listed by Campbell and Stanley (1966) and Cook@ahpbell (1979) are:

3.5.1 History

Some events in the environment may occur at theedane the experimental variable is being
tested. These events may produce changes or #ffesubjects in addition to the independent
variables. For example, you have decided to fintl whether students boarding enhances
academic performance. By the time you are condgdhis study, a wind disaster occurred in
the school damaging roofs and other things, suahttie students’ activities were disrupted. If
you go ahead in this experiment, the measured m&cnay not reflect the actual result but that
of the external historical event.

3.5.2 Maturation

With the subjects, changes can occur in many wags & period of time. Such changes can be
in the form of subjects getting older, hungrierrdah tired, wiser, less-motivated, more stressed
up etc. These changes can influence the dependeigbles and be confused with the
independent variables.

3.5.3 Pre-testing

Pre-testing at the starting of an experiment maydpece a change in the subjects. This is
because tests may sensitise individuals by makiegntmore aware of the purposes of the
researcher and may serve as a stimulus to changenay ginger them to change by reversing
and redoing the pretest.

3.5.4 Measuring Instruments
When you use unreliable instruments or techniquesdescribe and measure aspects of
behaviour, they become threats to the validityhaf éxperiment. Tests used as instruments of

observation must be accurate (valid) or consisteitable), otherwise a serious error will be
introduced. If you use human observers to desdyédaviour changes in subjects, you have to
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gird against changes in standards due to fatiguweeased insight or skill or changes in evidence
of judgement over a period of time.
3.5.5 Statistical Regression

This can be seen as the tendency for extreme stmnegress or move towards the common
mean on subsequent measures. For example, soneetsuijay score very high on a pretest and
score very low on a posttest whereas some who égdoneest on the pretest may score very high
on the retest. You have to recognize that in pteiesttest situations, there is a normal
regression towards the mean. It means that thialipihighest and lowest scoring subjects may
not necessarily be the highest and lowest achievers

3.5.6 Differential Selection of Subjects

Whenever subjects are not selected or assignedmdndo different levels of treatment, it
results in bias. Non-equivalence of experimental eontrol groups can be noticed if one group
is brighter, more receptive, older etc. than theeogroup. Randomization must be used to avoid
this.

3.5.7 Experimental Mortality

Loss of subjects or mortality as a result of deatitassfers or relocations, or subjects dropping
out of the experiment before it is concluded i®mefd to as attrition. Attrition of subjects may
not be random. It means that those who complete ekgeriment may have peculiar
characteristics. These may limit the generaligghdf the results. Attrition also distorts the
equivalence of groups making it difficult to detemen the contribution of the independent
variables. For example, if most of the people wbored lower on a pretest decide to dropout of
the experimental group, the group may have a higamperformance on the final result. To
avoid attrition, use shorter duration for your stuand reinforce the participants.

3.5.8 Specialised Samples

When samples are selected from specialised grawgbsas university students, NOUN students,
gifted children, private schools or from a limitggographical area, the findings cannot be
generalized outside the group or area. Samples bruselected to be representative of the
population of study; otherwise the study must bplicated in other contents to make it

externally valid.

3.5.9 Instrument Reactivity/Instrumentation Problems

When, as a teacher, you notice that your lessteiisg recorded, your behaviour may change.
The attitude of the respondents may change beaHutbe presence of recording instruments.
Take for instance; when you are assessed in yaghitgg practice, you see that you put up a
spectacular performance when your supervisor isgote Even the students behave very well.
But after that what happens?
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Measuring instruments may go faulty. The investiganay use the instrument incorrectly.
Measured values may be interpreted incorrectlystriimentation problems, as listed, result in
measurement error. You have to identify all sosirdemeasurement errors, estimate them and
adjust or eliminate them.

3.5.10 Interactive Combination of Factors

Some of the times, the factors which affect inteuadidity occur in combination. For instance,
selection, maturation, history, interaction maywcas a source of invalidity. So you have to
gird against them both in isolation and in comborat

Self Assessment Exercise 10.2

i. What is internal validity?
ii. What is external validity?
iii. Explain the threats to internal validity.

3.6  Threats to External Validity

External validity is concerned with the extent @gcee or power with which the experiment
generalizes variable relationship to a wider pagpartaof interest. In other words, if you have
established a valid relationship between variaBlesnd B in your classroom experiment, the
guestions to be asked are: Is this relationshipinable in non-experimental settings for other
students in other schools, in other socio-econdaviels, in other types of communities and in
other geographic areas?

In conducting your experiment, you have to be awdrquite a number of threats to external
validity so as to make attempts to minimize thelo Bracht and Ecass (1968), there are two
types of external validity. These are populatiafidity and ecological validity.

Population validity involves the identification ¢iie population with which the results of the
experiment are generalisable.

Ecological validity involves the generalisabilityf external effects to other environmental
conditions. When we break these two categoriesndowe have the threats to external validity
as:

3.6.1 Hawthorne Effects — Placebo

Hawthorne effects are named after the Western fitdestudies in industry (Roethlisberger and
Dickson, 1939). They are distractions in behaviaiich can arise when participants in an
experiment have the knowledge that they are subjdch study. In other words, the behaviour
of subjects are influenced when they know that they being used for a study. Take for
instance, when you had your teaching practice, idiately you know that your supervisor is

coming, what did you do? You tried to put up actpeular performance to impress him/her.
Even your students behaved well. Is this the picure? After the supervisor had gone, what
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happened? Back to square one? You see, the oféghlt assessment is influenced by the fact
that you and your students know that it is an assest exercise.
3.6.2 Experimental Settings tend to be Artificial

When you attempt to control extraneous variables; ynpose careful controls. These may
introduce a sterile or artificial atmosphere whigmot at all like the real life situation for whic
generalizations are desired. This in itself inraat.

3.6.3 Selection Bias

You have learnt that selection bias is a threatternal validity when you have to compare non-
equivalent experimental and control groups. It edso become a threat to external validity
when samples are selected from non-representateulgtions. To avoid this, use
randomization.

3.6.4 Multiple-Treatment Interference

If two or more treatments are administered conseslytto the same person with the same or
different studies, it becomes very difficult to egain the cause of the experimental results or to
generalize the findings to settings in which ontgdreatment is present.

3.6.5 Testing

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

3.6.6 Novelty and Disruptive Effects

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

Self Assessment Exercise 10.3:

Explain the factors which are threats to exterradichty.

Having discussed validity of experimental desigr will next discuss types of experimental
design. There are thee major types;-

3.7  Pre-Experimental Designs

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

randomization in the assignment of subjectgrtops
= treatment or experimental variable

control group

experimental group

= a measure of the dependent variable

omO X =
1
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Pre-experimental designs can be regarded as nariegntal designs. This is because they
provide little or no control of extraneous variableln other words, experimental designs are
classified according to the degree of control piledi. Now let us go to the designs here.

3.7.1 One Group Post-test Design

In this design, treatment is given to a single grand a post-test to measure the effect of the
treatment is administered. This is representesk: tbuO

This has a lot of weaknesses, including, lack aftd group, lack of information about the
experimental group. There is difficult and no ifisation to say that X cause O.

3.7.2 One Group Pre-test post- test Design

In this design, one group is observed or measurgdanpretest, subjected to treatment and then
observed or measured a second time with a post-t@ésmparisons are made with the level of
the dependent variable before and after treatmeérite differences in pretest, post-test are
attributed to the treatment. It is represented:tiy X O,.

For instance, if you, as a teacher, decide to dotre the use of a new text/workbook and to see
the effect on the performance of the pupils. Yayrdecide to give them a test, after which you
teach them with the new text/workbook, and lateedhe pupils another test. You now compare
the pretest and post-test. Any difference will niogvattributed to the introduction of the new
text/workbook. This has a lot of weaknesses inalgidack of control for history, maturation,
pretest sensitization, statistical regression amck lof control group to make comparison
possible.

3.7.3 Two Groups Static Design (Static Group Comparison)

In this design, two groups that are not equivalerd used. One group is exposed to the
treatment. It can be represented thus:

EXQ
C-Q

The measures of the dependent variable O2 for ringpg are compared to determine the effect
of the treatment. The weakness here is that &fdédcandomization and matching of the groups.

3.8  True Experimental Designs
The type of designs in this category provide adegoantrols for all sources of internal validity,
however it is difficult to meet the conditions fits use in educational research. Now, let us

look at some of the designs here.

3.8.1 Post-test Only Control Group Design
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This is a very simple, but powerful experimentasiga. It makes use of two groups. One group
experiences the treatment while the other does nitie groups are selected and assigned
through randomization. The design therefore cdmtub threats to validity and sources of bias.

REXO
RC-0O

At the end of the experiment, the post-test scoféise two groups are compared.
3.8.2 Pre-test-Post-test Control Group Design

In this design, the subjects are assigned to thapgr by randomization. The two groups are
given pretest on the dependent variable. Treatisesrily given to the experimental group for a
specified time. Then the two groups receive pest-bon the dependent variable. The average
difference between the pretest and post-test pe. Q found for each group and compared.

RE®XO;
RCO-G

The significance of the difference in average cleanmust be determined by an appropriate
statistical test like t — or — f-test.

You will have to note that sections 3.8.1 and 3¢a2 be expanded to a multiple group design by
introducing n values or levels of the independemiable.

3.8.3 Solomon Three and Solomon Four Group Design

In these designs, three and four randomized grofimibjects are used respectively. These
experimental designs were designed by Solomon (19A%econd and third control groups are
used respectively. The difficulty inherent in tteendomized group, pretest — post-test design is
overcome because of the second and third contmlpgr The @ measures are then used to
assess the interaction effect through a compaoétime Q scores of the three or four groups.

A. Solomon Three: (R) E OX O,
Ry GO -0
R) & -X 0

B. Solomon Four: (R) E OX O

R) GO -0
R)y & -X G0
R)y G --20

3.9 Quasi-Experimental Designs
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Experimental designs which offer less well contr@lsed rigorousness are called quasi-
experiment. This situation can arise when fullesxxpental controls through randomization are
not possible.

Most educational experiments fall into this catggalow let us see some of the examples.
3.9.1 Non-Equivalent Control Group, Pretest-Posttest Degin

This option can be used when you cannot randomtypka and assign your subjects. The

groups are used as already in existence or orggrike classes, members of some social clubs,
classroom schedules etc. A pretest is given tdwioegroups. The scores are analysed. Then
treatment is given to the experimental group. Aftee treatment, the post-test is given to the
two groups.

EQX O
Co-0

The t-test statistics can be used to compare pretss-test change in scores, but the analysis of
covariance (ANCOVA) is used to adjust for initiabgp differences.

3.9.2 Counterbalanced Design

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

Replication X

GP A
GPC
GPB
GPD
GPD
Column mean column mean column mean column mean

O WN P
000> mX

> 00X
>WOUJUJZ<

vy)

This design is different from others in that evenpject receives every experimental treatment at
sometime during the experiment. It involves sewéseplication shifting the experimental
groups, such that at the end of the experimentyeyreup has been exposed to every treatment.

3.9.3 Time Series Design

In this design, the selected subjects are measumetthe dependent variable at fixed periodic

intervals using the same test. After series ofsueaments, the experimental treatment condition
is introduced and the subjects are exposed tafter treatment, the subjects are again subjected
to series of measurements at fixed interval. Tiueshave:

O O, O3 O4 X Os Os Oy Og
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The effects of the treatment are determined basethe change or gain in the test results
immediately after treatment. So any differencep@rformance after treatment is taken to be
attributed to the treatment.

Its major weakness is that it is not sensitivedntmlling extraneous validity threats of history,
maturation, reactive effects of the tests etc.
3.10 Factorial Design

These are modifications of the experimental desigitls further complication that additional
independent variables called control or secondayables are included in addition to the
treatment variable. In other words, it is posstiolenanipulate several independent variables at
the same time and observe their effects on thendigme variable. The combined effects of two
or more variables due to interaction can also kestigated.

The simplest is the two-by-two (2 x 2) factoriakdg which has two independent variables each
of which takes on two levels or values e.g. if weant to use individualized instruction as a

method of teaching. You create two levels of thski as problem solving and discussion
methods, then you have the intellectual abilityirigkon two levels, such as high achievers and
low achievers. We shall have:

Experimental Variable X1 = Individualised Insttion

Control Variable % Treatment A = Treatment B =
Problem solving Discussion
High achievers Cell 1 =80.5 Cell3=70.6 Mean
Low achievers Cell2=60.3 Cell4=45.8 Mean
Mean = Mean =

The difference in the mean scores is comparedhelfdifference is significant, then there are
main effects of treatment. From the above examya,can see that the high achievers scored
higher in both problem solving and discussion méth¥ou will also notice that there are four
means, two for the columns and two for the rowkeylrepresent means for the two methods of
treatments and means for the two levels of achiememThese means are compared.

There are other types of designs such as Hieraictiésign and multivariate designs etc. These
are meant for you to cover when you go to the ackdmesearch methods.

4.0 CONCLUSION

In this unit, you learnt that experimental reseambvides a logical, systematic way for

answering questions and discovering new knowledgeedl as finding the relationships between
variables. You know that before you can secureddsred outcome in an experimental setting,
you have to manipulate certain variables or infagsnand observe how the behaviours of the
subjects are influenced or changed. At the same,tyou need to control or isolate certain
variables in such a way that you can be reasonslnlg that the effects you observe can be
attributed to the variables which you are manipatatrather than to chances or some other
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uncontrolled influences. You also learnt thatdlesign of an experiment involves the process of
planning the experiment i.e. the order in whicheékperiment is run.

5.0 SUMMARY

In this unit, you read that an experimental desggthe plan of procedures that enables you to
test hypotheses and reach valid conclusions abeutetiationships between the dependent and
independent variables. You also looked at thechamnsiderations in the choice of designs, the
variables under study which are independent, dep#ndontinuous, discrete, intervening and

extraneous variables. In this unit, you have bakle to see the two types of experimental

validity, these are: internal validity, which isetldegree to which the independent variables
actually have genuine effect on the dependent bl@sain the experimental setting; and the

external validity which is the extent to which thesults obtained from an experiment can be
generalized to non-experimental situations.

The threats to internal validity are: history, nration, pretesting, measuring instruments,
statistical regression, differential selection afbjects, experimental mortality, specialized
samples, instrument reactivity/instrumentation pgots and interactive combination of factors.

The threats to external validity are Hawthorne @fe experimental settings tending to be
artificial, selection bias, multiple-treatment irfezence, testing, novelty and disruption effects.
You did study the types of experimental designsmfrgpre-experimental designs, true
experimental designs, quasi-experimental desigdgautorial designs.

6.0 TUTOR MARKED ASSIGNMENT
(i) What is an experimental design?
(i) Mention the variables in experimental study.

(iif) Explain the two types of experimental validity
(iv) What is the major difference between true expertaleand quasi-experimental designs?

Answer to SAE Question 10.1

Experimental design is the plan of procedures ¢nables the researcher to test hypotheses and
reach valid conclusions about the relationshipswéeeh the dependent and independent
variables.

Variables are qualitative and quantitative entitdsch can take on different values or levels.
They can also be described as the conditions oactaistics which the researcher manipulates,
controls or observes to obtain results.

There are many types of variables in experimenggighs. They are: independent, dependent,
continuous, discrete, intervening and extraneouabias.

Answer to SAE Question 10.2
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Internal validity is the degree to which the indegent variables actually have genuine effect on
the dependent variables in the experimental setting

External validity is the extent to which the resulbbtained from an experiment can be
generalized to non-experimental situations.

The threats to internal validity are: history, mration, pre-testing, measuring instruments,
statistical regression, differential selection afbjects, experimental mortality, specialized
samples, instrument reactivity, instrumentatiorbpems and interactive combination of factors.

Answer to SAE Question 10.3

The threats to external validity are: Hawthornesetf§, antifficiality in experimental settings,
selection bias, multiple-treatment interferencstitg, novelty and disruption effects etc.
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1.0 INTRODUCTION

In the last module, you worked through the varidasigns that you can use in your educational
research. In this module, we are going to lookhat major ways of collecting data for your
research. The first among these methods is oltsamahtechnique.

Observation,

as a method of data collection or ioistg information in research, involves
measuring variables or gathering the data nece$sameasuring the variables. A variable is
measured so that it can be related to other vasabBefore we continue, let us look at the

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

0] explain the observational technique of data cabect
(i) describe observational variables;

(i)  explain the phases of observational method;

(iv)  discuss the recording of observations;

(v) describe the validity and reliability of observaisp

(vi)  highlight the problems of observation, and

(vii) list the advantages and disadvantages of obsenvatio

3.0 MAIN CONTENT
3.1 Observational Technique: An Introduction

Observation can be regarded as a process of lookingnd recording the presence or absence of
a particular trait or behaviour of a person or graf persons. According to Nworgu (1991),
observation, as a method of data collection, ine®lwatching people, events, situations or
phenomena in order to obtain first-hand informatédoout a particular aspect of such person,
event, situation or a phenomenon. Some of thestiy®u may have certain information relating
to some aspects of human behaviours which may eaasy to obtain except you are in that
particular setting where such behaviours are etddbi It may not surprise you that most of the
times information provided by respondents in questaires and interviews can be inaccurate,
prestige-based or faked. But observational tectesgnake it possible for you to obtain first-
hand information about the person, object, eveityason, phenomenon or object-event
interaction of interest.

In other words, instead of using the other methatigch can easily accommodate response
faking and personal bias, you can decide to obyaur information directly by means of
naturalistic observations. For instance, if yoa artechnical instructor and you are required to
fill in a questionnaire and list the methods yoe @ier teaching prevention of accidents in the
school workshop, what will you do? You will go alist the best and current methods available,
whether you use them or not is another thing. iBybu are watched at random while teaching
your class, we may be able to obtain the actuahodst used. Observation characterizes or is
used in all types of research, be it experimentalom-experimental. Observation techniques are
challenging. They need to be planned and carugdhca systematic way.

3.2 Observational Variables

Anytime you have decided to conduct a research rtbgires the use of observation, it is
necessary that you identify and define the obsemval variables. You know that human
behaviour is complex and as such important chaiatits and/or traits are very difficult to

observe directly. You must therefore, try to defimem precisely in operational terms. For
instance, if you have a problem about teachersud# to work, you will first understand that the
problem is broad, can suggest the use of obsengtlout it requires the determination of the
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specific observations that should be made. Yowehawevelop such expectations that you think
signify attitudes to work. After this, you haveltmit the focus of your observation considerably
by defining the important variables to be obseraed recorded based on your expectations.

For example, a typical expectation will be thatctexs who have positive attitude to work are
always punctual to their classes. At this junctymi should define the behaviour units and time
units by determining what constitutes positivetadkes of teachers to work. These may include
prompt reaction to students’ problems and quepesmpt marking of tests and assignments,
marking of registers and attendance records, uate-lesson plans/notes, up-to-date in the
knowledge of the subject matter, classroom managesgte. You should avoid vague definition
of behaviours because they could lead to guesswork.

3.2.1 Types of Observational Variables
According to Borg and Gall (1983), there are thggees of observational variables. These are:
@) Descriptive or Low Inference Variables:

These variables need little or no inference onpdwe of the observer. They generally
yield reliable data. This is because if thereracge than one observers, the level of their
agreement in recording the same kind of behav®expected to be high e.g. the number
of times a teacher comes late to class, the nuofbguestions asked by the teacher in a
lesson, the number of assignments given to the ates week, etc.

(b) High Inference Variables:

In this case, an observer needs to give an inferbafore scoring the variable. It is not
easy to collect reliable data on such variablesie Tevel of agreement between two
observers recording the same behaviour will be Idvar instance, if there is an oral
interview for the employment of teachers, you waditice the type of self confidence
exhibited by the interviewees in answering questioom the interviewers. You will see
some answering with a great deal of confidence esoray appear un-sure of themselves,
some may appear confused, while others may be nervdou will note that these are
not behaviours, but variables that reflect the edéht levels of competence of these
teachers in the areas of questioning. To thiscefiaferences can be made from these
behaviours.

(c) Evaluative Variables:

Here, more than inference is required on the sidbeobserver. You need to make an
evaluative judgement. For instance, if a teachenaking an explanation or description
about a statistical concept, while you as an oleseneed to rate or score the quality of
that explanation. You will notice that quality irgys are not behaviours, but inferences
made from behaviours. You will find it difficultot make reliable observations of
evaluative variables. What you should do in thasecis to collect examples of such
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3.3

behaviours and define points along a continuum fexeellent-to-poor explanations and
use it for such ratings.

Phases of Observational Method

The six phases of systematic observation are dyedow:

(@)

(b)

(©)

Definition of Aims and Objectives:

If you want to conduct a systematic observationy soould start by defining the focus of
your observation. You cannot observe everythingviery situation. You have to decide
what to observe by defining the aims and objectifethe observation as derived from
your hypotheses and/or research questions. Ftanices, if the research question is
“What instructional aids are used in the introdugtechnology lesson?” Then you must
ignore other aspects of the lesson and focus onn8taictional materials. Here, your
objective may be to identify the different typesdsto count the number of each type
used, to record the number of times each type ésl,ustc. In this case, you will be
collecting relevant data for the solution of hteash problem.

Selection and Definition of Attributes:

At this point, you will need to select and defirfes ttarget objects and events. For
instance, if your focus is on the instructionalsaigou have to identify items which

would be classified and accepted as instructiordd. a Models, drawings, specimens,
charts, projectors, machine tools, hand toolsupést etc. You will also need to define
the characteristics of each item to differentigterom others. For example, what

differentiates a machine tool from a hand tool? tamterm “used”, for instance, if a

machine tool is mounted on the floor of the worksinhen it is used, if it is referred to,

if it is used to explain something? Or if it is n@aulate?

It is necessary that these things are clarifigoréwent confusion in categorization among
different observers or by the same observer agmifft times, different places or different
encounters; it improves the reliability of countiagd recording procedure. Abstract
qualities such as inquiry, honesty, stress etculshbe well-defined by their denotable
characteristics.

Selection of Observation Modes and Training of Obseers:

At this stage, you have to take a decision on ype br mode of observation to adopt.
You can decide to use the natural senses or temtiical gadgets. You can decide to be
a participant in the target situation or a non4pgrant. You have to know which mode

is more appropriate for the particular situatiofobe the actual observation.

Your choice of observation mode should be guidedth®y consideration of having

minimum interference can be achieved by the usenefway screens, remote censors,
light differential and elevated corridors. Thes#l weep you out of the views of the
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(d)

()

(f)

subjects. You can use micro-recorders to makesthgects less conscious of being
observed. If you choose to be a participant olesedo not play a leadership role.

Administrative Arrangements:

For you to carryout a systematic observation, yavehto make adequate arrangements
and proper planning. These will enable you obtafid data. If it is in a school
situation, you have to seek for the cooperatiothefschool heads, the teachers, look for
and mount appropriate technological gadgets anal gotal adopt such strategies that will
ensure minimum dislocation of the phenomena unbdseration.

Observation:

As much as possible, let your observation focusethe low-inference and not denotable
characteristics or high inference abstract qualitid-or instance, if again you want to

observe teachers’ attitude to work, denotable stdis can be punctuality, regularity,

extra hours of work, etc. Attitude is then infernather than observed. But there must
be an integrated theoretical or empirical basigHerinference.

Consideration should be given to the number otsisi observations needed for reliable
observations. You can use as many as thirty yigisugh most studies cannot afford
more than a dozen observations on a single teacheorder to obtain a trustworthy
mean score for one teacher, particularly for cogmitvariables, you need as many
observations as possible. You have to gird againserver effects. You have to provide
a situation where you can observe without introdg@ome distortion to the events that
would have occurred if observations were not takhace. To minimize distortion
effects in observation, possible techniques arbitiation-staging with the participants
long before the observations start. This will make participants not to attach any
importance to your presence. Others are assessiheffécts and remote presence. You
should also guard against halo-effects and inteapos bias during observation.

Quantification of Observation:

Observations are quantified by coding. There andiphe coding systems in use today.
The three major types are the sign system, th@oateystem and the rating system.

0] The Sign System otherwise called interval recording, records thveng once
within a specified time period. It does not matt@w many times the event
occurs during that period. A typical example is 8tience Teaching Observation
Schedule, STOS (Eggleston, et. al., 1975).

(i) The Category System which records an event each time it occurs. Adgbpi

example is the Biology Teacher Behaviour Invent&7¥BI (Evans, 1869; Balzer,
1969).
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(i)  The Rating System which estimates the frequency of events only oosaally at
the end of the observation session. A typical gtans the teaching practice
rating.

Other methods like the use of anecdotal recordsadaisually require quantification. In

some arithmetic processes are applied directlyuntitative counts obtained from sign
and category system data to yield relevant intéapiocens. In the rating system, frequency
estimate of the events is scaled ordinally. Thiinad scores of all events are totalled.
The total scores indicate the level of excellencetberwise of performance.

Self Assessment Exercise 11.1:

1.
2.

3.4

What are the three types of observational viesb
Explain the phases of observation method.

Recording Observations

You have gone through the variables and the phafsebservation. Before we go on to the
recording techniques, let us briefly touch on et of observations.

3.4.1 Types of Observation

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

(i)

(ii)

Participant Observation in which the observer teezia member of the setting or group
being observed or has joined the setting or graspfpr the purpose of carrying out the
observation. In this case, the observer is alwayls the observed e.g. your head of
department, the principal and the teachers, theucter and the apprentice etc.

Non-Participant Observation in which the obsergenat a member of the setting or the
group being observed. The observer visits the rgbdeat different intervals e.g.

Supervisors from the Ministry of Education to thehsols, or Inspectors from the

Inspectorate, Teaching Practice etc.

3.4.2 Techniques for Recording Observations

The techniques as classified by Borg and Gall (1288

(i)

Duration Recording: This involves measuring the length of time in whitdrget
behaviour occurs. You may use some form of tindegice like the stopwatch. You
may record the time for a single behaviour. Faaregle, the length of time a student
stays without making noise, the length of time tis&cher talks before moving around
etc.
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(ii)

(iii)

(iv)

v)

3.5

Frequency Count Recording: This involves recording the number of times theea
behaviour is exhibited by the subject. You may agally sheet or a counting device to
record each time the behaviour occurs. It is mesful in recording behaviours of short
duration, e.g., how many times a student raisebdmisls to answer a question, how many
times a teacher use praise to reinforce a goodvimalreetc.

Interval Recording: In this case, the target behaviour is observadtatvals of say 30
seconds or one minute. The length of time varigh the nature of behaviours being
observed. For instance, which of the listed masner does a teacher exhibit within the
time interval.

Continuous Observation: In this case, all the behaviour of the target scibjare
recorded in a chronological order during the obston session. For example, recording
everything which the subject does in a given sgttin playground, classroom, in a
meeting etc.

Time Sampling: In this case, you will select time intervals obitlee total time available
for observation. You can only observe during tekected periods. The periods can be
selected at random and can be used in conjunctitbntme other methods. For instance,
you can select school days at random in order $emke a given teacher or teachers.

Validity and Reliability of Observation

This will be discussed under the following sub-tspi

3.5.1 Validity

In order to have a higher degree of validity in yobservation, you will need to:

(i)

(ii)

(iii)

Identify those critical incidents of behaviour whiare truly significant. In this case, you
may wish to supplement your knowledge and skillhwhe judgement of experts in the
field under study. This will help you to selectimited number of observable incidents
which are actually related to the behaviours uistiedy.

Conceal the observer and his intensions. Thigdsuise if the observed are aware of the
presence of the observer, their behaviour may HBaeimced. This is a threat to the
validity. While some scholars believe that if dmserver stays for a long period of time,
his presence will be taken for granted and segmagsof the setting with little effect on
the behaviours observed. But others feel thahef observer is introduced as active
participant in the activities of the group beingsetved, it will minimize the effects of
intrusion.

Prevent observation bias. This becomes a threatalidity when you are the sole

observer and unconsciously see only what you exfmedee and to overlook those
incidents which do not fit your theory. Your oweefings, values, attitudes and past
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experiences may distort your observation. You gse trained observers and restrict
your role to the interpretation.

(iv)  Randomly select time sample for observing freqyeatcurring incidents. This may
help to yield more representative samples of behamvand improve the validity of
observation.

3.5.2 Reliability

To determine the reliability of observation, yoweado compute the correlation coefficient for
the sets of scores from two different observersafgiven target groups or subjects at the same
time. The reliability of the observation shoulddetermined during the try out or pilot phase of
the observation.

3.6  Training Observers

According to Nwana (1981), observational studiestane consuming and require long periods
of patiently watching events. Of course, you knibvat the pace of observational settings is
never controlled by the observer. Therefore, yeednto employ the services of assistant
observers to carryout the observation. But youehavnote the advice of Mouly (1978) that

observation is not better than the people doingAgain, the fact that human behaviours are
complex, the observer is always faced with detemgirwhich factors are significant from a

multiplicity of events occurring simultaneouslyt becomes particularly important to train the
observers.

You should train your observers by defining andlaxjing the observational variables and how
to observe and record them. You should also exple purpose of observation and familiarize
them with the aims and objectives so as to maken thgpreciate the observation. Explain the
recording sheet or form, define clearly and prdgitige behaviours to be observed. Use a trial
observation in your training.

According to Nwana (1981), the trial observationyniee repeated to ensure consistency and
agreement amongst the assistants and the invessgaecords can be taken as a standard.
Where facilities are available for use in the otagon, the observer should be trained on how to
use them. Recorded behaviours can be shown tdrahmees. After the training has been

conducted to a desired level of agreement and acguthe observation should start without

delay that may cause some loss in observer skKills.

Self Assessment Exercise 11.2:
0] What are the two types of observation?
(i) Explain the observation recording techniques.

(i)  What are the things you should do to have highgresss of validity in your observation?

3.7 Problems of Observation
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Observation, as a method of data collection, hasegwroblems. These are:
0] Observer Effects:

These are virtually inevitable, but can be minindizgy unobtrusive methods as have
been listed under section 3.3 (phases of observatithe unit). Read it again.

(i) Observation Requires Enterprise: In order to have proper observation, you neebteo
trained if you are not an expert. Assistant obsenalso need to be trained. This will
help to save time or maintain objectivity.

(i)  The Number of Observations. The number of observations needed to obtain a
representative sample of events is most of thestiprehibitive. This is why many
researchers resort to studying the target phenostesddily.

(iv)  Interpretation Bias: If a researcher decides to report a colourediaensather than the
objective findings, it can distort the observedraveThis can be minimized by the use of
blind observation whereby trained observers ared usghout them knowing the
objectives of the observation; the use of trainecorders for objective recording of
events; the use of multiple independent observetiseouse of taped recorders which can
allow analysis and re-analysis.

(v) Halo-Effects: You have read about this in the last unit. Irs tbase, it means later
records of observations being affected by earlmpressions. This can reduce the
reliability of information collected through obsation.

(vi)  Rating Errors: This can occur when the rating system is uséccan be as a result of
ambiguities in the meaning of the scale points. aiAgrating systems such as the
tendency to rate subjects towards the middle, rakian at either of the two extremes.

3.8 Advantages and Disadvantages

The advantages and disadvantages are listed selpdralow.

3.8.1 Advantages

0] It provides unique insights not attained by othethods.

(i) It yields direct first-hand information which is mgovalid than reported information.

(i) It is peculiarly suitable for the study of youngildren, handicapped persons and
illiterates.

3.8.2 Disadvantages

0] It requires enormous amounts of time, energy asdurees to be properly executed.

114



(ii)

(iii)
(iv)

Samples are usually small and this tends to retlueenternal validity as well as the
external validity or generalisability of the findjs. This is because of the
unrepresentativeness of the samples.

Some behaviours are not explicit and observatiopmah apply in such situations.

The faking of some participants when they know thay are being observed.

3.8.3 Guide to Good Observation

The guide to good observation is listed below:

(i)
(i)
(iii)

(iv)
(v)
(Vi)
(vii)
(viii)
4.0

Obtain prior knowledge of the conditions or backgrd of what to observe;
Examine the general and specific objectives obtbeervation;

Determine the method of observation — direct, usasgistants, participants or non-
participant;

Define and establish the variables of observation;

Device an appropriate method of recording results;

Observe carefully, critically and objectively;

Rate specific phenomena independently, in the chsaing;

Do not interfere with the setting in which the otysion is taking place.

CONCLUSION

The observation method of data collection usesesyatic procedures to identify target
phenomena, to categorise, observe and record théman be undertaken using any of the
natural senses or technological gadgets. It ilepeel when studying children, illiterates, traits
that cannot be tested with pen and paper, and pheme which must be looked at. It may be
used alone or in supplement with other methods.thénnext unit, you will read about other
methods of data collection.

5.0

SUMMARY

In this unit, you have learnt observation is a pescof looking out for and recording the

presence or absence of a particular trait or beliawf a person or group of persons. You also
looked at the observational variables where yomtethat the three of them are descriptive or
low inference variables, high inference variablesl &valuative variables. In the phases of
observation method, you learnt that they are:
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(1) Definition of aims and objectives;

(i) Selection and definition of attributes;

(i)  Selection of observational modes and training olessr
(iv)  Administrative arrangements;

(v) Observation, and

(vi)  Quantification of observation.

You also learnt that the two types of observatiare participant and non-participant
observation. The techniques for recording are:

0] Duration recording;

(i) Frequency count recording;
(i) Interval recording, and

(iv)  Time sampling.

You read about the validity and reliability of obggion and how to train observers. The
problems of observation are:

(1) Observers effects;

(i) Expertise in observation;

(i)  Number of observations required;
(iv)  Interpretation bias;

(v) Halo-effects, and

(vi)  Rating errors.

You also saw the advantages and disadvantages.
6.0 TUTOR MARKED ASSIGNMENT

What is observation?

What are the phases of observation?

Explain the two types of observation.

What are the techniques for recording observation?
What problems do you have in using observation?

arwpbpPRE

Answer to SAE Question 11.1

The three types of observational variables are:cy@s/e or low inference variables, high
inference variables and evaluative variables.

The phases are:
0] Definition of aims and objectives;
(i) Selection and definition of attributes;

(i)  Selection of observation modes and training of oless;
(iv)  Administrative arrangements;
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(v) Observation, and
(vi)  Quantification of observation.

Answer to SAE Question 11.2
The two types of observation are: participant obes@sn and non-participant observation.
The observation recording techniques are:
(a) Duration recording;
(b) Frequency count recording;
(c) Interval recording; and
(d) Time sampling.
In order to have higher degrees of validity in an@bservation, the following should be done:
0] Identify the critical incidents of behaviour whieahe truly significant;
(i) Conceal the observer and his intentions;
(i)  Prevent observers bias; and
(iv)  Randomly select time sample, for observing freqyesdcurring incidents.
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1.0 INTRODUCTION

In the last unit, you read through observationalhoés of data collection. The second method
of data collection is the use of questionnaire.

In educational research and in most social scienegsarches, the questionnaire is the most
frequently used instrument for data collection. isltthe most popular instrument. This is

demonstrated by the number of published studiessaudknts’ research projects which employ
this instrument of data collection.

In this unit, you will study in details, the questhaire as an instrument for data collection in
educational research.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
0] define the concept of questionnaire;
(i) enumerate the types of questionnaire;
(i) construct questionnaire items;

(iv)  explain how to validate a questionnaire;
(v) list the advantages and disadvantages of questrenna
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(vi)  discuss the characteristics of a good questionnaire
3.0 MAIN CONTENT
3.1 The Concept of Questionnaire

In a research situation, a questionnaire can ke tsabe a carefully designed instrument for
collecting information or data in relation to thpesifications of the research questions and
hypotheses. This instrument is used to elicittemitresponses from the subjects of the research
through a series of questions or statements pethegwith some specific objectives in mind. It
can be used to ascertain facts, opinions, bebhdtisides, practices, etc.

Obodo (1997) defines it as a series of questionstaiements presented in a written form to a
subject or group of subjects and to which theyeaeected to answer in writing. You can see
that it is the most common, used like a test ansitacted for specific purposes. It is also used
for the assessment of students’ personal-sociasadgnt and interest with regards to different
issues. You need to think of a specific study design before you determine whether it will be
appropriate for you to use a questionnaire. Fstamce, when you require to obtain data on the
distribution of a group of subjects in relationsioch factors as gender, state of origin, state of
residence, qualification, experience on a job, ag@gio-economic status or to provide
information for assessing certain situations sushthee availability of workshop equipment,
laboratory facilities, facilities in a state, schoor the extent of implementation of a certain
school programme etc. It can be used to obtaornmétion on the feelings and perceptions of a
group of people towards certain issues such a®biesystem of education, or the perception of
the problems or their attitude towards the problassociated with the use of information and
communication technologies in our educational syste

3.1.1 The Components of Questionnaire

A questionnaire is made up of such components astitle, the introduction, the response
instructions, biographical information, the quessifstatements, return instructions and gratitude.
For you, as a student/learner, a letter of referdram an appropriate authority may accompany
your questionnaire to elicit the cooperation of yoespondents. Now, let us briefly touch on
these components.

1. TheTitle:
This gives an appropriate caption for the substantbntent of the questionnaire. It is
not the topic of the research project, e.g. Pupkeception of ODL Questionnaire
(PPODLQ), Students’ attitude to Physics Practi€alestionnaire (SAPPQ) etc.

2. The Introduction:
This gives the main objectives of the researchaniihe questionnaire. It also gives a

guarantee of anonymity of the respondents and denfial treatment of the information
supplied. It establishes a rapport with the redpoats by assuring that no information in
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the research report can be traced to particulawiohebls. This will likely bring out
accurate, frank, objective and comprehensive inébion from the respondents.

The Response I nstruction:

This specifies the mode or modes of completingagiestionnaire. You have to instruct
the respondents to fill in the blanks, underlinet @ cross, circle or tick the appropriate
place. It is a good practice to use one or twostioes and answers to illustrate what
they should do.

Biographical I nformation:

This gives the personal data of the respondents.is Irequired for analysis and
interpretation of the data. It includes such tkiag type of school, class, occupation, sex,
income, age, qualification, experience, social glawarital status, etc. You should
include only the variables that are needed foryamland interpretations. Again, you
have to be cautious on the type of information desficited or required. For instance,
divorced, separated, or widowed, instead of askangexact age, give age range, when
information is sought what social class, income upeation, qualification, etc.
respondents may be prestige-biased and therefoedisppsed to overclaim, thus
introducing response error.

The Questions/Statements:

This gives the actual substantive content of theeaech. They can require factual
answers, opinions or evaluations. Every questiat@sent has to address a specific
issue in the research. Therefore, the questi@tsfaents must not be written aimlessly,
haphazardly or shoddily.

All the statements or questions must be relevanthto hypotheses and/or research
guestions. Do not add unnecessary questions te mha@kquestionnaire lengthy. Select
words which will give you the required informati@nth a minimum of distortions. The
language should be simple, clear and precise. Muost try to avoid ambiguous,
suggestive, leading, antagonistic and embarrasgiegtions that invade privacy. Do not
use double-barreled questions.

Return I nstructions;

These direct the respondents on what to do withctimepleted instrument. Specify the
collection point, a mailing address or to hand theok to you or your assistants.

The Gratitude:
This is the end of the instrument. You should getee that the respondents are under no

obligation to complete the instrument. In facgytrare doing you a favour. Therefore,
you need to appreciate the respondents by thanterg.
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3.2  Types of Questionnaire

Based on the format for the statements/questioms the responses, questionnaires can be
classified into two major types. These are stmadt(closed or fixed response type and the
unstructured/open end type. Let us look at them.

3.2.1 The Structure or Fixed Response Questionnaire

Here, the respondents are restricted to some respaptions. A question is asked or a statement
is made and a respondent has to choose from thialdeaalternatives. You can see that the
respondents do not have the freedom and opporttmigxpress their views. Look at some
sample items of the fixed response type below:

@ How old are you?

20 — 30 years ( )
31 - 40 years ( )
41 — 50 years ( )
51 — 60 years ( )

«C )

61 and above

(b) For how long have you been teaching?

Below 5 years ( )
6 — 10 years ( )
11 — 15 years ( )
16 — 20 years ( )
21 and above ( )

(c) What is your highest qualification?
T.C. I
N.C.E.
B. Ed.
M. Ed.
Ph. D

~— N

This type of questionnaire is usually preferred duse it facilitates data analysis and the
estimation of validity and reliability indices fdine instrument. Again, it is easier and demands
less time to complete. But on the other hand,spaedent may have different suggestions for
your imagination. He may not have the opportutotgive those suggestions.

3.2.2 Unstructured or Open-Ended Questionnaire

Here, response options are not provided for thporagents. All you need do is to provide
guestions pertinent to the problem and the respusdee free to supply their responses in their
own words and in any manner they deem fit. Whewm ai@ not sure or cannot predict what the
subjects’ responses are likely to be, this typeguéstionnaire is the most appropriate. See
sample items below:
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€)) Do you have open and distance education in yote stacountry? .............ccceeevnennns
(b) HOW IS It OPEIALEA? ...t e e e e e e e e e e e e e e e e e aas

(c) Would you say it has advantages over the conveaitgystem of education? ...............

(d)  WRNY 0O YOU SAY SO uniniititiie e et e et et e et et et et e e et e e e e e eteaen e e enens

The open-end questionnaire can provide unantiaipatel insightful information that could lead
to a better understanding of the problem. But @ieydifficult to complete and time-consuming.
There may be misinterpretation arising from the fhat some people may not be able to express
themselves very well; while others may use styldsclv are at variance with that of the
researcher. These may bring about communicatiablgms. Again, classification and
guantification of the responses are very difficldading to serious difficulties in the data
analysis.

Self Assessment Exercise 12.1:

(1) What is a questionnaire?
(i) Explain the components of a questionnaire.
(i)  Discuss the two types of questionnaire.

3.3  Construction of Questionnaire Items

For you to construct a questionnaire, you needédarly identify the objectives for which the
guestionnaire is expected to accomplish. This mdke the questionnaire to yield information
pertinent to the problem of study. After identifgithe objectives, you then start to construct the
items. To be able to write good questionnaire geyou have to consider such factors like: the
sample characteristics, type of questionnaire fotmadopt and the length of the questionnaire.

€)) The Sample Characteristics: Here, you may need to know the educational |ethedir
socio-economic class, age etc. Why do you haventov this information about your
samples? This will enable you keep the languagdalastrations at such a level that will
be appropriate to the samples.

(b)  Type of Questionnaire Format to Adopt: You have to decide whether to use the restricted
response format or the open-end format. Thisdefiend on the type of data you need to
generate and the type of analysis you require to do

(c) The Length of the Questionnaire: You have to put into consideration that the |lonte
instrument, the higher the reliability. But it cde boring to complete a lengthy
instrument. Therefore, you will have to constraigtinstrument which is neither too short
nor too long.

When you are constructing a questionnaire, you havete:
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(1) It is not good to include items which have no relathip with the research objectives.
This is time and effort wasting and tends to undnbrease the length of the instrument
without any added advantages.

(i) Avoid unnecessary presumptions. Take for instaacgudy on parents’ supervision of
their children’s home-study, a question was askecs:t“How often do you supervise
your child’s home-study?” You can see that thiegjion is presumptuous, in that it
presumes that the respondent has a child and #ugatime supervises his child’s home-
study.

Instead, you can start by asking:

(1) Do you have a child?
(2) If your answer is yes, do you supervise his horodies?
(3) If so, how often do you do this? etc.

(i)  Avoid leading questions. For instance, look as tiem. For the fact that open and
distance learning is flexible and affordable, domu think it can be encouraged in this
country? Instead say: What do you think about gpehdistance learning?

(iv)  Always note the distinction between “what oughb®y and “what is”. For instance, if
you ask a teacher — “Do you supervise your studehen doing practical work in the
workshop?” This question relates to what is, bseaiti is your duty to supervise and
that's exactly what you do. But if the questiori'&ould you supervise your students
during their practical work in the workshop?” Teswvhat ought to be.

3.4  Validation and Pilot Testing of the Questionnaire

Validation of an instrument is done in order toweesthat the instrument has validity. It is a
serious limitation which is inexcusable in scidntifesearch if a questionnaire is used without
proper validation exercises. The simplest methodabdating an instrument is to subject it to

expert validation.

In this method, you will make copies of the instemhand give them to a panel of experts in the
area. You will also write a covering letter to $heexperts stating what you need them to do.
This letter should contain a clear, guideline ofatvthey are expected to do, the purpose of ht
research, the research questions and/or hypoth¥ses.should also instruct the experts to
review the items in terms of their clarity, appriepeness of the language and expressions to the
respondents and the instructions too. You wilbgisovide space for the experts to make any
other comments regarding the overall adequacy efitistrument. When the instrument is
returned, you will carryout the modifications alothg lines suggested by the comments of these
experts. This validation exercise will ensure hibid face and content validity of the instrument.

The next stage is to subject the instrument td drigilot testing. This involves administering

the instrument on a very small sample of those witamould be used in the final study, under
similar conditions. This will enable you to seewhthe subjects will react to the instrument,
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whether the questions are clear and easy to uadesivhether more items are needed in certain
areas and whether there are items which the resptsdannot react to. It will also help you to
determine whether the methods of data analysisogeapfor the final study are appropriate.

3.5 Administration of Questionnaire
Administration of the questionnaire to the respartslean be done in any of these three ways:

(1) By Mail: In this case, the questionnaire is sent by maith® respondents who are
expected to complete and also return through tls¢ pbf you want to use this method,
then you have to encourage a high response anih nette by enclosing stamped self-
addressed envelopes for the return. Some of thestiyou need to send appropriate,
tangible inducements such as gifts or suitably-wdrdnd non-threatening reminders to
those who have not returned by due time. You shalso make arrangements for
substitute respondents where possible. The adyamfusing the mail is that suitably
qualified respondents can be used in the reseahdle they are very far away. Again,
the respondents can afford to consult sources fofnration. It can also increase the
chances of obtaining valid but socially unaccemaldsponses. Again time and
travelling expenses are conserved. The advantages

(1) Very poor response or low percentage returns wtedd to reduce the sample
size and leads to sampling bias;

(i) Not suitable for persons of low intelligence or leducational background, since
you are not there to explain any misinterpretation;

(i)  The instrument may be given to a more competersopeto fill i. this may result
in the distortion of the sample and results;

(iv)  You cannot follow any chronogram, since you do mte control of the time to
receive the responses and therefore plan to b&dnalysis;

(v) You cannot guarantee the return of the instrumgnpdst, especially in Nigeria
where the postal services are very poor.

(2) Personal Administration with on-the-spot collection In this case, you and your
research assistants can deliver the questionn@rdee respondents in person, wait for
them to complete and collect them back. This netan give you a 100% delivery and
return. It will also provide the opportunity toadfy misinterpretations, while
ambiguities are kept to a minimum. You are alsaontrol of the time for completing
the project. But if the respondents do have thewvams on-the-spot, he may need to
access the information before completing the goestire.

Again, your presence may influence the respondenfiske responses or put them under

psychological tension. The personality of the aesleer may positively or negatively
affect the diligent completion of the instrument.
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3) Personal delivery with collection after a time inteval: In this case, you need to deliver
the questionnaires in person, but return after sime to collect them. This mode
affords the respondents time to look up informatioiithey are more relaxed while
completing the instrument. Therefore, it is preddrwhen documents and other sources
need to be consulted. But you may not be suré@0%dreturn. Again, time and money
may be wasted in repeated trips to check on thporelents. There may be mass
consultation of respondents in close proximity ouyabsence. This may give rise to
uniform responses which will reduce the validitytloé data. Note thahese modes may
be used in combinations. It depends on your choice

Self Assessment Exercise 12.2:

1. What are the three things you must bear in mihen constructing a questionnaire?
2. Explain the three types of questionnaire adriii®n.

3.6  Characteristics of a Good Questionnaire

You have seen that the questionnaire is a verylpopuethod of data collection in education and
behavioural sciences. The reason can be attriltotéde relative ease and cost-effectiveness
with which it is constructed and administered t@éasamples when compared to other methods.
To serve its purposes very effectively, the questaire you construct must be characterized by
the following features:

(1) Relevance The instrument should be relevant to the purpdd@e research. It should
elicit all the information necessary for answerthg research questions and testing the
hypotheses. It should also consider the backgramaddexperience of the respondents.

(i) Consistency The instrument should be able to yield respotisasare consistent. The
responses of a group of people to the instrumentordifferent occasions should be as
close as possible on these occasions.

(i)  Usability: The instrument should as much as possible belaisdb should noe be too
long or so bulky. The conditions for the admiragtsn and the method for interpreting
the data elicited should be fairly simple and easy.

(iv)  Clarity : Both the instructions and the items should barcknough to avoid possible
misinterpretations. You should note once again ¢hgood questionnaire should not
contain ambiguous items or instructions.

(v) Quantifiability : The responses from a good questionnaire musasiéy ejuantifiable. It
should be easy to assign numerical values or fgtoresuch responses in a manner that is
systematic.

(vi)  Legibility : All the items should be legible without tiny chaters. The words should be

properly spaced with appropriate side margins. asvuse the computer to type your
guestionnaire so as to produce very neat and kgibtrument.
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3.7 Advantages and Disadvantages

You have noticed that in every section of this umite or more advantages or disadvantages may
have been mentioned. Let us now summarise thesfiybri

3.7.1 Advantages
i. It is economical in terms of time and cost;
il. It can be administered to variety of people;

iii. It is easy to administer and even to distant redpots;

iv. It can be used to get information on non-cogniteastructs such as kindness, stress,
anxiety etc;
V. Great percentage of students or respondents cegabked at a time.

3.7.2 Disadvantages
I. There may be low percentage return which may leddd distortion of the findings;

il. There may be misunderstanding or wrong responstdsiitem s are not clear or the
instructions are misleading;

iii. Wrong or negative or faked answers may be givénefinstrument is too lengthy or if it
is intruding o the respondents’ private life;

iv. It is not suitable for the illiterates, semi-illitges, and children.

Self Assessment Exercise 12.3:

What are the characteristics of a good questioafair

40 CONCLUSION

In this unit, you have learnt that the questiormas a carefully designed instrument for
collecting data in accordance with specificatiohsesearch questions or hypotheses. You have
worked through the construction, validation, adsti@ition etc. of the questionnaire. As the
most popular method of data collection, you may finuseful in your research project. In the
next units, you will be seeing other methods too.

5.0 SUMMARY

In this unit, you learnt that a questionnaire isesies of questions/statements presented in a
written form to a subject or group of subjects @adwhich they are expected to answer in
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writing.  You studied the components which includgtde, introduction, instructions,
biographical information, the items, return instrogs and the gratitude. There are two main
types of questionnaire. These are the structurdtked response and the unstructured or open
end questionnaire. You have worked through coosBtnu of questionnaires and the
consideration to be made in order to construcgtiestionnaire. Validation of an instrument is
done to ensure the validity of the instrument. Himplest method is the expert validity,
consistency, usability, clarity, quantifiability éregibility. Questionnaires can be administered
by mail, personal administration with on-the-spaillection and personal delivery with
collection after a time interval.

6.0 TUTOR MARKED ASSIGNMENT

1. What are the components you will have in a quesaoe?
2. With examples, explain the two types of questiormai
3. What are the characteristics of a good questioafair

Answer to SAE Question 12.1

A gquestionnaire is a series of questions/statemam@sented in a written form to a subject or
group of subjects and to which they are expectethswer in writing.

The components of a questionnaire include: thee, tithe introduction, the instruction,
biographical information, the items, return instroc and the gratitude.

The two types of questionnaires are the structordiked response type and the unstructured or
open end type.

Answer to SAE Question 12.2

The three things are: the sample characteristiestyipe of questionnaire format to adopt, and
the length of the questionnaire.

Administration of questionnaires can be done byl,np@rsonal administration with on-the-spot
collection and personal delivery with collectioteafa time interval.

Answer to SAE Question 12.3

The characteristics of a good questionnaire arkvaece, consistency, usability, clarity,
quantifiability and legibility.
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1.0 INTRODUCTION

In the last two units, you studied the observa#ind questionnaire techniques for data collection
in research. In this unit, you will see that fanse categories of people you will need the
interview method in order to collect informatiorofn them. Interviews with the subjects are
valuable data collection tools particularly whem tubjects cannot read and write or are too
young or too old to read. Interview gives you flexibility which the written questionnaire
cannot afford. It is this flexibility that will eble you to collect more useful information than
you may have set out to collect. This unit willpese you to the details of how to use the
interview technique as a data collection tool.

2.0 OBJECTIVES

At the end of this unit, you will be able to:
0] explain the meaning of interview;
(i) discuss the phases of interview;

(i) list and explain the types of interview;
(iv)  enumerate the advantages and disadvantages;
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(v) discuss the major considerations in an interviewhougk
(vi)  explain how to record interview responses.

3.0 MAIN CONTENT
3.1 Interview as a technique of Data Collection

The interview as a method for data collection imregl eliciting information through some verbal

interaction between the respondents and the rdsmardn other words, an interview can be

regarded as a face-to-face interaction in whichaquastions are posed by an interviewer to draw
out responses from the interviewee. When we thlbutthe interaction, we mean that the

interviewer, the interviewee and the interview a&iton or schedule have roles to play.

Sometimes interviews can be through telephones.

So if you want to achieve maximum success in yae of interview, the interview situation
should be kept as comfortable and permissive asiles A lot of communication skill is
needed in order to frame the questions in suchyathat the respondents can understand what
information they are required to give. Therefgr@y must ask questions which are relevant and
related to the type of information you desire t¢adi

3.2 Phases of Interview

There are four major phases of interview. Thesesg@haoverlap and interact. They are
preparation, establishment of rapport, the quesdiswer and the recording phases.

3.2.1 Preparation Phase

The degree of success in an interview is depenatetiow well you have prepared for it. The
preparation stage is when you take decisions omtiae of recording the responses. You need
to check the recording instruments for validity arediability. You need to trial-test the
instruments to ensure that they are in good workomglitions.

For instance, if you are going to use a tape reprigbu have to see that the batteries are good
and tried out. If you need to use gifts to exprgsgitude or to establish rapport, you need to
make the correct selection.

Again, during this stage, you will ascertain thdtunal background of your subjects, so that
appropriate salutations may be used, appreciatesweay be selected in advance. You also
need to ascertain the biographical data of youjestd so as to address them appropriately.
Your questions should be derived from well-defirrggbotheses or research questions. They
have to be edited in terms of such issues as apatepess, length, relevance, palatability,
clarity, simplicity, precision, language and thenceptual levels. You have to validate the
guestions. You remember how the questionnaireumstnts were validated?
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It is the same thing here i.e. through expert \&iah and trial-testing. After the validation, you
would review the questions thoroughly, memorisarthé possible and rehearse it to mastery
level in the sequence in which they will be asked.

3.2.2 Rapport Phase

For you to collect valid data, you need to estabdisordial atmosphere for the interview. There
is no rule for doing this, but as a mature invegtig, you have to survey the situation and evolve
appropriate strategies. You may follow any of éhegggestions:

0] Courteously seek permission from the appropriatbaaity. In doing this, you should
provide information about the objectives of thedstand the nature of the interview.

(i) Give notice to the interviewee and book appointnmfentdate, time and venue. The
venue should be comfortable in terms of sittingytivation, lighting and decoration. The
venue should be noise-proof.

(i)  Take note of your appearance. It should be apjat@pmeat, unoffensive. Consider your
dental and body deodorization and any other adiety to irritate your subject.

(iv)  Your first contact with the interviewee must beefrilly, pleasant and courteous. Use
appropriate salutation and address him with theecotitle. Pay some compliments, but
not flatter. This will make him more relaxed.

(V) You need to be relaxed too. Introduce yoursekflyriand modestly and also introduce
the problem which is the focus of the interviewouYmay need to start by asking the first
few minutes for a short conversation to enable god your subject to relax. You also
need to assure him that his responses will beedeabnfidentially and only for the
research purposes. Otherwise, he might be suspi@ad unwilling to respond to the
guestions freely.

3.2.3 Question-Answer Phase

This is where you have to make use of your skilld axpertise to make the session more
permissive, flexible and interactive. You haveééep the interviewee, interested and responsive
till the end of the interview.

In doing this, you have to devise appropriate sgias, but you have to be pointed and business-
like and not to wonder aimlessly. When you askaater question, follow it up with prodding
and probing questions to get comprehensive infaomat Where you need to use pictures or
related objects, drafts, drawings etc. use thempfobing to elicit further explanations and
reasons for earlier statements. But you shoulddrgvoid interviewer bias by being as non-
directive as possible. In all, you have to bexeth not tensed up or nervous throughout the
duration of the interview.

3.2.4 Recording Phase
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Recording is a very important aspect of intervieWou must try to comprehensively record
information from an interview as unobtrusively asgible. Recording may be done in any of
the three methods.
(@ Mental Note:

If you want to commit the responses into memoryu yean be sure; it removes
apprehension on the part of the respondent andftirerincreases the rapport. But you
have to appropriately assess yourself in terms ehaory retention before using mental
notes. This is because any information forgoteeas good as missing and may not be
easily reconstructed.

(b)  Written Note:

It is advisable to use written records when theeetao many questions and responses.
But extensive writing is likely to excite or offeméspondents. If this happens the rapport
and validity of the responses will be reducedyoi are versed in shorthand, it can be an
advantage in written notes. You can also use sftrectnterview schedule where
alternative responses are provided. Here, thermimsmum writing, but you have to
make allowance for unanticipated responses.

(© Taped Records:

In order to solve all the problems of memory lossl éhat of extensive writing, tape
recording of interview is the answer. It removésia from the interviewer. It can be
replayed and transcribed at leisure. But you haveear at the back of your mind that
audio and video recording instruments can go faulthe process. You must take care
of this at the planning stage. Other problems iil&rument reactivity should also be
taken care of. Recording can also frighten ortextie subject. This may channel away
his attention and bring about distortion in hisdabur. As far as possible, conceal your
recorders. You can use micro recorders, remoteocensr pick up buttons when
available.

Self Assessment Exercise 13.1:

0] Explain the phases of interview.
(i) What are the three main types of recording intev@ie

3.3  Types of Interview

There are basically two types of interview. These the face-to-face interview and the
telephone interview. You have to note that whethisr face-to-face of telephone interview you
are using, they have the same characteristicseraction between the interviewer and the
interviewee is purely verbal. The responses arerded by the researcher himself. In this case,
you can be sure of the accuracy of the informatemorded and the difficulty of decoding some
recorded information is removed. Again, there igraat deal of flexibility in the interview
technique. The only difference between face-t@faed telephone interview is that in telephone
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interview no one sees the other. The advantagdsedtlephone interview are that it is cheaper,
especially if the respondents are very far away #re interviewee is shielded from the
influence of the interviewer. Interviews can alsostructured or unstructured.

3.4  Advantages and Disadvantages

From the foregoing discussions, you can see thatirterview provides a very useful and
powerful means of collecting data on significanueational problems. Of course, you know
that there are instances where only the intervianw be used in data collection. Let us
summarise the advantages and disadvantages below.

3.4.1 Advantages

0] It provides opportunity for face-to-face interactio

(i) The subjects can respond to questions the waylittesy

(i) Indepth information which the respondents may nshvo write down can be obtained.

(iv)  Information recorded is reliable because it is rded by the researcher himself.

(v) It is very useful for collecting data from childramd illiterates or those who cannot fill
the questionnaire.

3.4.2 Disadvantages

(1) It can be very expensive to conduct.

(i) It consumes a lot of time.

(iif)  Subjective information derived from unstructuredemiew may prove difficult to
analyse.

(iv)  The validity of verbal responses collected may bestjonable.

(v) Conducting interviews demands a lot of skills.

(vi)  Intra and inter-interviewer variabilities can affebe results. For instance, the mood of
the interviewer-fatigue, hunger or other types oésgure on the interviewer (intra-
interviewer) or two different interviewers gettidgferent results in a single study (inter-
interviewer).

3.5 Major Considerations in Interview Method

There are three main factors, according to Blaack @hampion (1976), which must be put into

consideration in the execution of interviews. Aliigh, we have touched on them while

progressing in this unit, we want to emphasiseh@mtin this section. These three factors are
interviewer characteristics. Interviewee charastes and the nature of the problem under
investigation.

3.5.1 Interviewer Characteristics
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As an interviewer, your characteristics can havefqund influence on the success of the
interview. For instance, if you are inquisitivetieulate or you have the ability to identify new
areas worthy of exploration, these are very impartar a successful interview. Also important
are the age, gender, cultural affiliation, modém&ssing, status and manner of speech.

These factors, including the interviewers’ williregs to be interviewed may help to determine
what roles you can play during the interview. Yaaun therefore see that consideration has to be
given to the interviewer characteristics and tipgissible effects on the quality and quantity of
information to be obtained.

3.5.2 Interviewee’s Characteristics

Most of the times, the characteristics exhibitedthry interviewee influence the success of the
interview. For instance, an interviewee is expgédt® communicate verbally his response or
feeling in a way that is easy to understand andisgntoo. But when you have very young
children and mentally retarded people who cannatudate their feelings and thoughts properly,
interview cannot be suitable. Some other charsties include level of formal education
received by the individual, willingness of the midual to participate etc. If some subjects
refuse to be interviewed, you go ahead, intervieesé who are willing and then use persuasion
or any means available involving use of gifts &oget them to be interviewed as their not being
interviewed will definitely affect the result ofdérstudy.

3.5.3 Nature of the Problem

You know that some topics or problems that botherthe private lives of some individuals.
Secret or confidential issues cannot be fully itigased using the interviews. Of course, you
know that most people would not want to volunteéorimation freely on those areas. When they
do, they may not be frank with their responseskeT@ar instance, would you, yourself, agree
openly to say how many times you have been involmeeixamination malpractices; your sex
life, or your role in the destruction of school pesty. As a teacher, would you have the courage
to tell your students that you failed some coursggur school days? Most teachers claim they
were coming first in their classes. You see, vguathe people may consider as private, sensitive
or confidential, others may not see it that way yBu have to devise a means of contending
with both parties in your interview.

Self Assessment Exercise 13.2:

Explain the three major considerations in an inew

3.6  Recording Interview Responses

A very important task you face when you conducird@rview is that of recording the responses.
If you fail to record the responses or fail to necdhem correctly, the entire exercise is

invalidated. This is why you have to adopt an @ffe and suitable recording procedure and to
be careful in doing these important tasks. Youehaeen told in section 3.2.4 that there are three
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methods of recording responses. You can now toreettion 3.2.4 of this unit and read it
thoroughly.

4.0 CONCLUSION

From this unit, you can see that interview involeegerbal interaction between the interviewer
and the interviewee. But a great deal of skiltammunication is necessary on the part of the
interviewer. It is not only a matter of conversimgtalking to someone. You have to be skilled
in asking the right question in order to elicit thght information from the respondents.
Remember to avoid the use of technical jargonsraike; you will need to explain them to your
respondents.

50 SUMMARY

In this unit, you have been able to see intervienaaface-to-face interaction in which oral
guestions are posed by an interviewer to draw esppanses from the interviewee. You have
seen the phases of interview as preparation phaseort phase, question and answer phase and
recording phase. You also read the advantagesdeadivantages of interview, the major

considerations, which are interviewer charactesséind nature of the problem. In the next unit,
we shall look at some other techniques for datkectobn in research.

6.0 TUTOR MARKED ASSIGNMENT
(1) Explain the three types of recording interview @ses.
(i) What are the three major considerations in anviger?
(i)  What are the main types of interview?
Answer to SAE Question 13.1
The phases of interview which the students shoxdbaén are:
(i) Preparation phase;
(i) Rapport phase;
(iiQuestion and answer phase;
(iv) Recording phase.
The three main types of recording are:
(i) Mental note;
(ii) Written note;
(i Taped records.

Answer to SAE Question 13.2

The three major considerations in an interview @tuglents should explain) are:
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(i) Interviewer characteristics;
(ii) Interviewee characteristics; and
(i) The nature of the problem.
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1.0 INTRODUCTION

In the preceding units, you have been learningvir@us techniques of collecting data. From
your knowledge of Measurement and Evaluation (EDA8)4 you know that your interest in
measuring performance is based on making infereabesit the skills that underlie it, your
interest in measuring recall is based on makingrerfces about the knowledge acquisitions that
underlie it. Therefore, your interest in measuripghaviour should be based on making
inferences about the personal attributes that lirdérand your interest in measuring attitudes
should also be based or be concerned with thenfgethat underlie them.

In this unit, we shall continue our discussionglmtechniques of data collection by focusing on
the measurement of attitudes and behaviours. &k allso touch on tests briefly because you
have already studied it in your Measurement anduatian.

2.0 OBJECTIVES

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

0] explain the use of rating scale in measuring behayi
(i) discuss the types of attitude scales;

(i)  describe the use of interest inventories in dali@aton;

(iv)  explain sociometric technique of data collection;
(v) list the types of tests.
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3.0 MAIN CONTENT
3.1 Rating Scales

You have learnt about measuring what studentsiearknow, how they perform, their
achievement, how they think, feel etc. in the vasicourses you are doing. You can see that all
of these and more are important goals of educatigut. now, we are talking about the students’/
learners’ class behaviour. Look at these questi®s you think that classroom behaviours and
personal attributes are relevant and important &thutal goals? Should you, as teachers, be
concerned about them? You answers must surelgse y

A part of education is developing the kind of paaoattributes that enable an individual to
behave in a constructive manner, not in an aut@mabot-like way, but in a way that reflects
concern and consideration for others, self-disegli morality, drive, and other qualities
generally considered desirable.

Now, based on your experience, do you think teackealuate students/learners behaviours and
personal attributes? Well if we are interestedd@veloping the desired behaviours in our
students/learners, it makes sense to determinehethahd to what extent these behaviours are
being formed. Human behaviour cannot be observecigely. This is why researchers develop
rating scales for use in discriminating human behavinto categories or levels to give an
appropriate indication of where the observed behavfalls. For instance, a researcher may
develop a scale of 3-points, 4-points, 5-points etc

Example 1:

Academic ability (high average wjo It can be any number of points depending on
what you are looking for. E.g. honesty, very horfest............. 2 I
Ao, S very dishonest.

Now look at these examples from Tuckman (1975).

PUBLIC SCHOOLS MATURITY INDEX
NAME ..
ADDRESS ...
DATEOFBIRTH ..., DATE ...

Teacher’s Signature Reliability =~ Work Self-
Habit | Control| Initiative | Sensitivity | Punctuality

Pupils’ Estimate

Score: 4 = Exceptional 3 = Above average 2 = Ageral = Below average
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Example 2:  Classroom Behaviour Rating Scale:

Name of Child ..o e
Name of TEACKHET ....v e e

1. To what extent can be the child’s behaviour be rilesd as curious?
Note at all Curious 1 2 3 45 6 8 9 Extremely Curious
2. To what extent can the child’s behaviour be descriis interesting?
Note at all Interesting 1 2 3 45 8 8 9 Extremely Interesting
3. To what extent can the child’s behaviour be deedriks Hostile?
Note at all Hostile 1 2 3 45 & 8 9 Extremely Hostile
4. To what extent can the child’s behaviour be descrilss Happy?
Note at all Happy 1 2 3 45 6 & 9 Extremely Happy
Example 3:  Students Self-Discipline Scale
Degree of Occurrence
Behaviour Behaviour
Students absent present
Worked on a task without the teachers presence 1

2
Moved to new task without the teachers intervention 1 2
Made adequate evaluation of the quality of work 1 2
1 2

1

\‘

Made adequate evaluation of the completeness & wor
Organized his work schedule as required

Did not treat others violently 1 2 3
Did not attempt to interfere with others work ? 3 45 6 7 8 9
Maintained work areas 1 2 3 46 7 8 9

R ww
Parp b

6
6
6
6
6
6

[Ce]
©LOCO©©

5 8
5 7 8
5 7 8
5 7 8
5 7 8
) 7 8

3.2  Attitude Scales

Let us start this section by saying that attitugla response pattern or a tendency to think or act
in a particular way under a given set of circumsésn It is closely related to feelings and
emotions which constitute an important aspect ofr@lvidual's personality. We can use an
attitude scale to measure attitudes towards thieduattion of new changes in school, society,
system etc. For instance, we can construct attisgdles to measure the attitude of teachers or
students/learners towards new educational programma@ punishment mode, new school
uniforms etc.

Before we go to some examples of the scale, leefise scale as “a continuum marked off into
numerical units that can be applied to some objectstate in order to measure a particular
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properly of it. Attitudes and beliefs are typigatheasured by the use of scales. You see, these
are intangible things, unlike weight, height, léngtc. where you can objectively use the spring
balance, the scale rule etc. The scale used isurmieg values, attitudes etc. are subjective and
lack precision. The results cannot be exact. Tdreyused extensively in education and social
sciences. The three major types are the Like®;type Thurnstone scale and the Guttmann
scale. Let us look at them.

3.2.1 The Likert-type Rating Scale or Summated Scale

This scale was named after the person who devisedRensis Likert. It involves a list of
guestions or statements about the phenomenon ieebsured, with a set of graduated response
options. An individual is expected to indicate Hegree of agreement or disagreement with the
statements or questions. Likert scale is a fivatpscale. But today there are scales that have
less than five points. These are Likert-like scales

The responses to the statements are then summaddup total score or the average score is
obtained. This will help to determine the people@sition on the phenomenon which is
measured. For example, “I like Geography”.

Strongly Agree Agree Disagree oy Disagree
4 3 2 1

A positive statement attracts higher value whilgatiwe statement attracts lower value, e.g. ‘I
do not like Geography”.

Strongly Agree Agree Disagree offy Disagree
1 2 3 4

Sometimes, other terms may be used in the placg@e and disagree, as the case demands.
Such examples can be:

Very satisfied, Satisfied, Moderately Satisfiedsgatisfied
Very important, Important, Somehow important, Nopbrtant
Outstanding, Very good, Good, Satisfactory, Poor.

3.2.2 The Thurston Scale or Equal Appearing Interval Scag

This differs from the Likert scale because it hdaié down principle. To use the scale, you will

first of all construct a set of more than 100 itewisich will measure the attribute you want.

These items will then be presented to a panel ofiab5 judges. These judges will be required
to rate each item on the set, according to theedegf intensity, on a seven-point scale or more.

Using the averages of the ratings given to thestbgnthe judges, a numerical value is computed
for each item. The items are selected in suchythat they cover the entire scale with equal
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intervals between any two consecutive items. Yesishy it is not very popular in educational
researches.
3.2.3 The Guttmann Scale or Cummulative Scale

Unlike the Likert and Thurnstone scales, the Guttmscale determines the unidimensionality of
the items making up a given scale. You may be wdnd what unidimensionality means here.
For the purpose of this discourse, it refers to tiwyeall the items measure all aspect of the
particular variable in question; or just one aspédt. Let us use computer literacy for example.
If you are conducting a study on the attitude talsasomputer literacy, you will note that there
are different dimensions of computer literacy. Séhenay include attitude towards excel, words,
powerpoint, internet, search engines, computemseiesoftwares etc. A subject may have
positive attitude towards internet browsing but M& words. Another may like powerpoint but
not excel. Therefore, any two individuals that éndélve same score using this scale must have
expressed similar pattern of interest towards tems in question. In other words, they may
have had interest in the same dimension of theabli When the items on a scale are
unidimensional, we say they form a perfect scaléhen the items of a perfect scale vary in
intensity, the scale is said to be perfectly repoiole. But, when there are errors or
inconsistencies in the responses or when we hawesean the scale, the scale is said not to be
reproducible. You must have to note that it idiclidlt to come across a perfect reproducible
scale. Guttmann produced a formula which can ke ts estimate the extent of reproducibility
of a scale. It is called coefficient of reprodulif and it is given by the equation:

Coefficient of reproducibjli= 1 — Number of errors
Number of responses

If the coefficient of reproducibility resulting fno the use of this formula is 0.90 and above, we
say the scale is reproducible. If otherwise, taesis not reproducible.

Self Assessment Exercise 14.1:

Identify a research problem where an attitude soal@ rating scale could be used for data
collection. Construct a 5-item instrument for thepose of data collection.

33 Interest Inventories

Interests are the likes and dislikes of a persbimen, an interest inventory is an instrument used
for measuring the person’s likes and dislikes amersions. A person’s interest in an activity,
event, object, programme, course etc. is measurgdan interest inventory. This consists of
series of questions relating to an area of inter&siese questions are designed in such a way as
to bring out the individual’s interest area. Thesponses to the questions are scored to determine
whether or not the individual is interested in #tea. A high score shows interest while a low
score indicates lack of interest in that particalaga.

Let us take for instance that you want to know dbeupational interests or aspirations of your
students. You may design an interest inventory sisciis:
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(1) Teaching People ..., LI L = Like

(i) Defending people in the court ............. LI I = different
(i)  Treating sick people ..........cccccevvennnn. L | D = Dislike
(iv)  Defending the country ...................... L

(v) Repairing automobiles ....................... LI
(vi)  Maintaining law and order .................. LI
(vi)  Drawing houses ............cccovvieiiniennnn. L |

The individual circles round the option he like$nterest inventories can be constructed in
several ways. You can also adapt any of the stdrm#al interest inventories such as Strong
Vocational Interest Blank (SVIB), Kuder Prefererecords etc. You can modify them for your
local use. You will have to note that interests aot abilities. Interests change, especially for
young people below the age of 18 years. Theretorg,information on interest should be seen
as provisional or valid only for he time it is adted. So any predictions made on the basis of
interest should be done with caution.

3.4  Sociometric Technique

This is a technique used for measuring the sodraktsire of a group. It is used for the
assessment of the social status of each individital regards to other members in a group. It
can be used to show the pattern of social reldtipssin a group of people. According to
Onuche and Akeju (1988), it is an instrument tlsahimed at evaluating the pattern or finding
out the extent to which a pupil is accepted by peers in a given situation. This is why
sociometric technique is called peer-at-appraisathod. It can be used to determine the most
popular members of the group. You can decide koyaar students to write in a piece of paper.
Who they like best or who they would want to worithmn their group. The result will tell you
how popular each member of the group

3.5 Tests

In such courses as Measurement and Evaluation@arthgous assessment, test as a subject has
been fully discussed. If you have not done themy will do those courses very soon. In this
section, we shall only touch briefly on tests asnaportant tool for data collection in research.

Tests are specialised instruments for the measutenod mental/cognitive abilities,
physical/psychomotor abilities and emotional/affexttiracts. Tests are regarded as the most
objective measure of a sample behaviour in reseafttere are different types of tests. These
are divided into two broad categories of norm-refieed and criterion-referenced tests.

3.5.1 Norm-Referenced Tests
These refer to tests given to individuals in orttercompare their scores to those of other
individuals or groups called a norm group. Mosthd# tests here are standardized and are used

at the state and national levels. The Common BRogr&xamination for selection of students
into post-primary schools are typical examples.
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You see that NECO conducts its own entrance exdimméor the Unity Schools in the country,
while all the states have their own entrance exatians. The type of tests used is the norm-
referenced tests. You can give other exampledJME, etc.

3.5.2 Criterion-Referenced Tests

These are tests designed to measure some spdagfi@diour on a criterion that has comparison
with any normative or referenced group. You wansée how much of the specified subject
matter your students have mastered. You wantddiear much of the objectives your students
have achieved. In this case, you are free to naetsyour own test or use a standardized test. If
you make your own test, you have to conduct atistl of the instrument on subjects similar but
not those to be used in the research to avoiduisgtress. The trial-testing or pilot-testing c# th
instrument will help yoOu to ensure the validitydaeliability of the items before they are finally
used in research.

The various types of tests that could be used d&a dollection in research include: intelligence
tests, aptitude tests, achievement tests, socimmédsts which measure interpersonal
relationship skills in a group.

Self Assessment Exercise 14.2:

1. Differentiate between interest inventory and so@utio techniques.
2. Explain the two broad types of tests.

4.0 CONCLUSION

In this unit, you have gone through some other paghand instruments for data collection in
research. Whichever method you choose to usenged to trial-test the measuring instrument
using a few subjects whose characteristics ardagita those in the sample. The multi-faceted
purpose of trial-testing is to ensure a satisfactevel of functionality, to estimate reliabilityo
obtain new insights, and to eliminate ambiguitieéou have to avoid instrumental problems
which may be mistaken for genuine difficulties iretresearch. This may lead to unnecessary
expensive repetitions or abandoning of the reseamcneously. Trial-testing of the instrument
makes you see the feasibility or otherwise of gsearch study.

5.0 SUMMARY

In this unit, you were able to study five other hwats of data collection. Rating scales are
developed to discriminate human behaviour into gmies or levels. Attitude scales are
developed to measure feelings, emotions and pdisonathe individuals. The Likert scale,
Thurnstone scale and Guttmann scale belong toc#tegory. Interest inventories are used for
measuring person’s likes and dislikes.

Sociometric technique is used for measuring medgifigive, psychomotor, emotional etc.
abilities/tracts. It could be classified into neraeferenced and criterion-referenced tests.
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6.0 TUTOR MARKED ASSIGNMENT

1. Construct a 10-item behaviour rating scale foe tmeasurement of your students’
behaviour in your practical classes.

2. Construct a 10-item attitude questionnaire lier measurement of your students’ attitude
towards your practical classes.

Answer to SAE Question 14.1

Students/learners are expected to construct anbHitstrument for the measurement in an
identified research problem.

Answer to SAE Question 14.2

Interest inventory is an instrument used for mdagundividuals’ interest in an activity, event,
programme, etc. while sociometric technique is usedmeasuring the social structure of a

group.
The two broad types of tests are: norm-referenesis tand criterion-referenced tests.

Norm-referenced which are tests given to individual compare their scores to those of other
individuals or groups called a norm group.

Criterion-referenced which are designed to measaonee specified behaviour on a criterion that
has been established by the teacher.
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UNIT 15 VALIDITY AND RELIABILITY OF AN INSTRUMENT
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In this module, we have been talking about instmisdor data collection in research. An
It could be astjannaire, observation protocol or test
measuring intelligence or achievement. You havedie that if a study is very well designed
but uses faulty instruments, the findings woulccbmpletely invalidated.

instrument is a measuring device.

It is therefore very important that when you desggmery good study, you will match it with
appropriately and carefully developed and validatsttuments. The instrument has to be valid
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INTRODUCTION

and reliable to serve the purpose of the study.

In this unit, you will be studying the validity artie reliability of the instruments which you

construct for your data collection in research.

2.0

OBJECTIVES

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

(i)

(if)
(iif)
(iv)

3.0

explain measurement error;

define validity of an instrument;

discuss the types of validity;

explain the various ways of estimating reliability.

MAIN CONTENT
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3.1 Measurement Error

Errors in measurement could arise from faulty unsients incorrect interpretations of the values
obtained or instability in the behaviour of thep@sdents or testees. These errors could be
systematic or random.

A systematic error can occur when the errors arg frequent and are made in one direction
away from the true score. Take for instance, yabte clock in your office which is always
adding time or always faster than the true timaroachievement test which keeps reporting very
high scores for every testees.

Random errors can occur when measurement valuésteléom the true score and as frequently
in one direction as another. If you take the claslkan example, you will see that sometimes the
clock will gain time and lose time on the otherdsn Random error can be attributed to chance
factors. It should as much as possible be estareatd adjusted for or its sources eliminated.

In the case of the clock in your office, how do yihink you can eliminate the error? Your
answering have been to improve the working conglitioto replace it. An instrument should as
much as possible be designed to measure the tare.s@he degree to which an instrument
measures the true score is an indication of twg iraportant factors. These are reliability and
validity. We are going to look at these in thet®o sections. Meanwhile, note that the degree
of random error is inversely related to the degreeeliability while the degree of non-random
error is inversely related to the same variablevben you use a large sample in your study,
random errors tend to average out over repeatedureaents.

Therefore, to improve reliability of an instrumetitge best strategy is to use multiple measures,
multiple measurements and multiple investigatofBhis is what the triangulation theory of
Denzin (1978) specified.

3.2 Validity

You have been reading about validity and reliapilitwhat is validity? It refers to the extent to
which an instrument measures exactly what it pugpts measure and nothing else. As a
researcher, you are faced with several educatieer@bles for measurement. These include:
intelligence, attitude, achievement, aptitude, tivég among others.

Validity is always specific to some particular us&n instrument may be valid for one purpose,
but not for another. You should therefore ask gelirwhether the instrument is valid for the
purpose to which you intend to put it. For ins&gnan instrument that has a high validity in
reasoning ability may have very low validity for aseiring arithmetic ability. An instrument

may be valid for one culture or geographical sgitut not valid for another.

Validity can be classified into three major type$hese are content, construct and criterion-

related validities.
3.2.1 Content Validity
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This refers to the degree with which the itemsmirestrument are representative of the content
and behaviours specified by the theoretical conbeptg measured. It is estimated using the
sample of items and comparing them with the conterd behaviours which they should
represent. A high degree of content validity ieiaced if the sample of items covers all aspects
of the content and behaviours.

A way of estimating the content validity of a tésty constructing a test-blue point otherwise
called table of specification. This systematicalpecifies the content, objectives and evaluation
techniques in the process of generating validitsstuments.

Face-to-face validity — This is a type of contealidity. Most people, some of the times,
erroneously equate it with content validity. Butefers to the subjective judgement of assessors
about what an instrument appears to be measutiag,i$, on the face value. There is no
systematic procedure adopted for this purpose.

3.2.2 Construct Validity

This refers to the extent to which a particulartmsient reflects hypothetical constructs

presumed to underlie the performance and also xtenteto which the instrument reflects the

theories underlying the constructs. Some psychodbgoncepts such as: intelligence, creativity,
anxiety, attitude, reasoning etc. which cannotdrnawith the eyes but their existence can only
be inferred from manifested characteristics or beha are called constructs. For you to design
a test, you have to ask: To what extent do cedaplanatory concepts or qualities account for
students’ performance on a test?

The process of construct validity is easy to deieenonly when the construct is specified.

Therefore, the construct should be precisely ddfibefore you undertake to develop the

instrument. Let us take students’ interest in ysubject, for instance. In the definition of

interest, you specify such behaviour as promphdtace, alertness, carrying out assignments,
smiles on their faces when they understand, cutioteslearn, asking relevant questions etc. So
when you administer a testing the subject and ecti@at students who exhibit the above-

mentioned behaviours perform better, you can satyttie test has a good construct validity.

3.2.3 Criterion Related Validity

This refers to the extent to which an instrumergldg the same results as a more widely
accepted measure. If you want to verify the degfeiterion-related validity of your test, you
can compare the result of your test and that frokna@awn test like the Standford — Binet
Intelligence Test, using correlation coefficientd. your test correlates highly with the known
test, you say it possesses a high degree of oriteelated validity. This is possible if the two
tests are on a related area. For instance, Eyd&nsbnality Inventory can be used as a criterion
for a new personality measures. Criterion-relatgiitlity is of two types. They are concurrent
and predictive validities.

(@  Concurrent Validity :
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This is applicable when a new instrument is adrtenexsl at the same point in time as
well as a known instrument. It can be very us#ftlie equivalent form of an instrument

is required concurrent validity is attained whea torrelation between the results of the
newly developed instrument and those of a suitagiepment is sufficiently high.

(b) Predictive Validity :

This is concerned with the prediction of futurefpemance. It is the degree to which
predictions made by an instrument are confirmedhieylater behaviour of respondents.
For instance, you can use the results from anliggelce test or an aptitude tests to
predict success at school. You can also use futsdrom JAMB or UME to predict the
performance of students in undergraduate coursesseéond instrument can be
administered after the behaviour which the firsstimament attempts to predict has
occurred. The results yielded by the two instruts@me correlated. A sufficiently high
correlation index shows predictive validity.

Self Assessment Exercise 15.1:

(1) What is validity?
(i) Describe the two types of criterion-related validit
(i)  What are the two types of measurement errors?

3.3  Reliability

This is a common word in everyday usage. But ucatonal research, it refers to the extent of
consistency with which an instrument measures Wwhaimeasuring. An instrument is regarded
as reliable if it yields the same results time rafit@e, or if similar results come out consistently
under the same or slightly different test condsionit is very important that the test you are
going to use for your research project is reliablgpecially if your research study is going to
involve pretest and posttest, experimental androbgtoups. If your instrument has low level
of reliability, it may not be able to discriminabetween pretest scores and posttest scores. It
may not discriminate effectively between the parfance of the experimental and control group.
Correlation coefficient is an important statistigalocedure for determining the degree of
reliability. You will be learning more of it in &hmodule containing statistics. The methods of
estimating reliability include: test-retest, altatime form, split-halves and internal consistency
methods.

3.3.1 Test — Retest Method

This involves the repeated administrations of thstrument to the same people on two
occasions. It is usually recommended that the timerval be between two weeks and one
month. The scores resulting from the two admiatgins of the test are correlated to determine
the coefficient of stability. You will have to reotthat if the time interval is too short, the

memory of the responses to the first test will etftbe second. A long time interval may create
opportunity for candidates to learn more or to &nghat they had known.
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3.3.2 Alternate-Form Method or Equivalent Form Method

In this method, two parallel forms of an instrumarg administered to the same respondents at a
single sitting or with a short time interval betwethe two. The scores from the two tests are
correlated to determine the coefficient of equinate

You have to note that parallel forms of an instrotreee expected to have the same specification
of content and objectives and measures the sanavioeins.

3.3.3 Split-Halves Method

This is a measure of internal consistency. It meguthe administration of a single test
instrument to the students once then the itemBeoirtstrument are split into two parts.

In other words, the total set of items is dividedoi halves. The scores on the halves are
correlated to obtain the estimate of reliabilitffou can split the items using odd and even
numbers, or randomly dividing the items into twoupws etc. You can see that the result you get
from it for a half test. Therefore, it is corregtgsing the Spearman-Brown formula:

r = 2r% or I = _ng
1+ 1+(n—1)¢
where r = reliability of the whole test
r or 1y = reliability of the half test.

3.3.4 Internal Consistency Method

The estimate here is obtained through an analysitteoindividual items following a single
administration of the measuring instrument.

(@) The Rational Equivalence Method

This uses the formation of equivalent halves bysaering all possible splits and

computing the reliability coefficient by employimgither Kuder Richardson formula (for

dichotomous items) or Cronbach’s alpha(for Likedles). Kuder and Richardson (1937)
developed coefficients for estimating the relidpiliof instruments composed of

dichotomously-scored items. You may note that @iemous items are scored one or
zero for presence or absence and for positive gathe responses to characteristics
under investigation.

The most widely used formulae are numbers 20 andtBérwise called KR20 and

KR21. KR21 is simpler and can be used for instmimeleveloped by individual

researchers, while KR20 which is more technicalged for determining the degree of
reliability of standardized tests.

KR20 is given by; KR20 = (N (1 ->Pq)
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N-1 Gt

where N = the number of dichotomous items
Pi = the proportion of positive responses to thetem
o] = 1-PR
> = summation
Qt = the variance of the total composite
KR21 is given by; KR21 = (N (@ —=>P9
N-1 Ot
where N = the total number of items
P = the proportion of positive responses to theh é@m
q = the proportion of negative responses to et&ch i
> = summation
Qt = variance of the total composite

Cronbach’s alpha is a unique estimate of the erpecbrrelation of one instrument with
an alternative form that can be used for polychatsnitems while Cronbach alpha is a

generalization of it.

Cronbach’s alpha is given by= (N) (1 =YQ%Pq))

N-1 Ot
where N = the number of items
Y QXY = the sum of item variances
Qf = the variance of the total composite

(b) Standard Error of Measurement

This is an estimate of test reliability obtainednfr the reliability coefficient and the
standard deviation of test scores. It is inverselgted to the reliability coefficient.

(c) Factor Analysis.

This is used to obtain estimates of reliability @fhapproximate the true reliability better
than all other coefficients. It is representeccbgfficient theta@) which is derived from
principal components factor analysis. It can bedus estimate reliability.

Another coefficient called omeg&) also derived from factor analysis can also baluse
to estimate reliability.

Do not be scared by these estimates of reliabilipu may not need to use them at this stage.
They are mentioned for you to know that there aneenmethods.

Self Assessment Exercise 15.2:
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0] What is reliability of an instrument?
(i) What are the methods of estimating reliability?

4.0 CONCLUSION

In this unit, you learnt the methods of validityyafur instruments and also the ways to estimate
the reliability. From this, you have seen thasivery important to make your instruments valid
and reliable. This is because any instrument wiscproperly constructed to have adequate
validity and reliability, and also properly admitgeed will yield quality data that will make your
research report to stand a good change of beingovesented.

5.0 SUMMARY

In this unit, you learnt that measurement errorld¢dae systematic or random. Validity is the
extent to which an instrument measures what it @ispgo measure and nothing else. There are
three major types of validity. These are contetuding face validity, constructs validity and
criterion-related validity which includes concurtemd predictive validities.

Reliability is the extent of consistency with whiah instrument measures what it is measuring.
The methods of estimating reliability include testest, alternative form, split-halves and
internal consistency methods.

6.0 TUTOR MARKED ASSIGNMENT

(1) What are the two types of measurement error?
(i) What is validity?

(i)  Describe any two types of validity.

(iv)  What are the methods of estimating reliability?

Answer to SAE Question 15.1

Validity refers to the extent to which an instrurhereasures exactly what it purports to measure
and nothing else. As a researcher, you are facéldl several educational variables for

measurement. These include: intelligence, attjtuatdievement, aptitude, creativity among

others.

€) Concurrent Validity :

This is applicable when a new instrument is adrtenéxl at the same point in time as
well as a known instrument.

It can be very useful if the equivalent form of Emstrument is required concurrent
validity is attained when the correlation betweée tesults of the newly developed
instrument and those of a suitable equipment ifscgerfitly high.

(b) Predictive Validity:
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This is concerned with the prediction of futurefpemance. It is the degree to which
predictions made by an instrument are confirmedhieylater behaviour of respondents.
For instance, you can use the results from anliggelce test or an aptitude tests to
predict success at school. You can also use fuitsdrom JAMB or UME to predict the
performance of students in undergraduate courses.

A second instrument can be administered after #i@wiour which the first instrument
attempts to predict has occurred. The resultsdgtlby the two instruments are
correlated. A sufficiently high correlation indskows predictive validity.

Errors in measurement could arise from faulty insients incorrect interpretations of the values
obtained or instability in the behaviour of thep@sdents or testees. These errors could be
systematic or random.

A systematic error can occur when the errors arg frequent and are made in one direction
away from the true score. Take for instance, yabte clock in your office which is always
adding time or always faster than the true timaroachievement test which keeps reporting very
high scores for every testees.

Random errors can occur when measurement valuesteéwm the true score and as frequently

in one direction as another. If you take the claslkan example, you will see that sometimes the
clock will gain time and lose time on the otherdsn Random error can be attributed to chance
factors. It should as much as possible be estareatd adjusted for or its sources eliminated.

Answer to SAE Question 15.2

An instrument is regarded as reliable if it yielthie same results time after time, or if similar
results come out consistently under the same ghtsli different test conditions. It is very
important that the test you are going to use faryesearch project is reliable, especially if your
research study is going to involve pretest andtesistexperimental and control groups.

The methods of estimating reliability include: testest, alternative form, split-halves and
internal consistency methods.

(a) Test — Retest Method

This involves the repeated administrations of thstrument to the same people on two
occasions. It is usually recommended that the timerval be between two weeks and one
month.

The scores resulting from the two administratiohdhe test are correlated to determine the
coefficient of stability. You will have to noteahif the time interval is too short, the memory of
the responses to the first test will affect theoselc A long time interval may create opportunity
for candidates to learn more or to forget what thag known.

(b) Alternate-Form Method or Equivalent Form Method
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In this method, two parallel forms of an instrumarg administered to the same respondents at a
single sitting or with a short time interval betwethe two. The scores from the two tests are
correlated to determine the coefficient of equinate

You have to note that parallel forms of an instratrege expected to have the same specification
of content and objectives and measures the sanavioeins.

(c) Split-Halves Method

This is a measure of internal consistency. It meguthe administration of a single test
instrument to the students once the items of teeument are split into two parts.

In other words, the total set of items is dividedoi halves. The scores on the halves are
correlated to obtain the estimate of reliabilitffou can split the items using odd and even
numbers, or randomly dividing the items into twowgps etc. You can see that the result you get
from it for a half test.

(d) Internal Consistency Method

The estimate here is obtained through an analysitheoindividual items following a single
administration of the measuring instrument.
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1.0 INTRODUCTION

In the previous modules/units, you worked throuigé different methods of collecting data in
research. The question is: what do you do with $kemingly unmanageable bulk of data?

This question will take us to ‘Data Analysis’, whiave shall describe “as the process of
organizing and summarizing data in order to proadewers to the research questions or test
hypotheses stated in the study”. This processt wiothe times, involves the use of statistical
procedures to summarise and describe the chastierbf samples and populations of the

study.

In this unit, we shall first look at the meaningstétistics, the types of statistics and orgarogati

of data.
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2.0

OBJECTIVES

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

(i)
(i)
(iii)
3.0

3.1

define the concept statistics;

explain the types of statistics;

organize a set of scores under (a) sequencindgrdbliency distribution table, (c) bar
chart.

MAIN CONTENT

Meaning of Statistics

Statistics, as a word, has different shades of mganThese meanings can be in the plural form
or singular form.

()

(ii)

(iii)

(iv)

v)

It is regarded as a state arithmetic In this case, it involves observing, recordingl an
computing the amount of resources, financial, huraad material, available to a
government for the purpose of governance or waverfEgovernment needs accurate
statistics to make governance easier.

Statistics can be regarded as pieces of informatiorstatistics imply data or pieces of
information e.g. the age of Bayo, the height of, lttee weight of Audu, the number of

students in Mr. Bassey's class, the number of elass JSS. 1, Federal Government
College, Okigwe. Others are: number of accidemsaad A for a year, number of

candidates employed by company B in 1999, the nurab®orkers retrenched during

the reform programme.

Statistics as summaries of information In this case, it can be used as summaries of
information about a small group of individuals s¢éel from large group for the purpose
of investigating the large group. This is callednple statistics. This can be in the form
of sample size, mean, median, variance, standasdtoe, mode, etc. Each of these is
regarded as a statistic.

Statistics as Mathematical function or modelsin this case, it is used for comparison of
two or more samples. In other words, it can beldgepair wise differences, ratios of 2-
test, 2-score, t-score, t-test, f-test etc are @kasn

Statistics as academic disciplineln this case, it is regarded as a subject od fi
study, in which case, it is an aspect of applietheraatics.

According to Spiegel (1972), statistics is concdrngith scientific methods for

collecting, organizing, summarizing, presenting amalysing data as well as drawing
valid conclusions and making reasonable decisiorthe basis of such analysis.
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You can get so many definitions of statistics freenmany textbooks. Since this course is not
purely on statistics, we shall look at statistisstlae science of decision making in the face of
uncertainties. Look at Hays (1973). He says shatistics serves in two capacities:

(1) It gives methods for organizing, summarizing anthmunicating data, and
(2) It provides methods for making inference beydreldbservations.

In summary, statistics involves observation, caitecof data, organisation of data, presentation
of data, analysis of data, interpretation of datd decision making. You may wish to note that
statistics, when used as a subject, is not thalphirstatistic. A statistic is a measure which we
obtain by observing the characteristics of the damjou have learnt that we study a sample in
order to make inferences about the population.

Therefore, the characteristic of the populationclihwe estimate from a sample characteristic or
statistic is called a parameter. The mean of gkaim 50. The mode of the distribution is 45.
It means that 50 is a statistic, 45 is also asttati You can give other examples.

3.2  Types of Statistics

You may have heard about different types of stasistsuch as Correlational, probability,
parametric, non-parametric, etc. statistics. A#ge have been grouped into two major types.
These are descriptive and inferential statisticsthis section, you will read a brief presentation
of these major types.

3.2.1 Descriptive Statistics

This can be described as a type of statisticaliegapn which is concerned with the organisation
and presentation of data in a convenient, usabte communicable form. Spiegel (1972)
described it “as the set of methods serving thectfons of organizing, summarizing and
communicating data.

You can use descriptive statistical methods whem @ interested in merely describing the
characteristics of the group or the sample of studlyneans that the descriptive analysis which
you make will not generalize beyond the particglaoup or sample observed. In the same way,
conclusions drawn from the study are limited anglyapnly to that group of study.

3.2.2 Inferential Statistics

These are statistical methods used for arrivingpatlusions extending beyond immediate data.
They are the phases of statistics which can be wsedeal with conditions under which
conclusions are drawn about a larger group basethtancollected from some smaller group or
groups chosen from and related to the larger group.

Inferential statistics can be described as a Sstatisprocedure which makes use of sample

statistics to make inferences about the populaparameters. It involves the process of
sampling that is representative of the populatidh.makes use of the aspect of inferential
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statistics called parametric statistics which aosvgrful tests that make use of the normal
probability model, or making comparison involvirigetsetting up of confidence limit, setting up
of the degree of freedom etc. We shall discussléter.

3.3  Benefits of the Study of Statistics

When you study statistics, you stand to derive sgereeral benefits. These benefits focus on
the useful knowledge, skills, capabilities or disifions which you will acquire from the study
of, or training in statistics. They vary, accoglito the extent and level of study, or training in
the subject. Some of these benefits include tiestudy of statistics will enable you to:

1. Acquire knowledge and skills in observation, cdilee, organisation, communication,
analysis of data, drawing inferences from the aislygf data and making sound decisions;

2. Make meaningful contributions to local, nationaimternational debates on topical issues;

3. Read, understand and interpret communicated daltewfinferences drawn therefrom and
appreciate decisions made consequent upon thentes drawn;

4. Successfully execute empirical research. No ressenor worthwhile empirical research
can be carried out or reported without statistims dnswering research questions, testing
hypotheses or taking decisions and making predistio

5. Read, interpret and make use of research repoaricles;

6. Follow and critique contributions to debates présenvith facts and figures;

7. Acquire the skills and techniques for estimatinggdicting and projecting into the future
based on the previous and present data;

8. Draw sound conclusions based on some pieces ahiatoon that are probable or not quite
certain.

Self Assessment Exercise 16.1:

I What is statistics?
il. What are the two types of statistics?

3.4  Organisation of Data

Data collected in education can be from various@siand can be in various forms, such as:
opinions, scores/marks, frequencies, verbal etc.

The data can be organized or arranged to make itiegmingful. In this section, we shall look at
sequencing, tables, frequency distribution talidas charts, etc.
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3.4.1 Sequencing

This involves arranging the data in order of magiet — ascending or descending order. See
example below:

Example 1:

Given that the test scores of 10 students in statiare:

8,9,2,5,7,6,4,9, 8, 3.

This could be arranged in ascending order thus:

2,3,4,5,6,7,8,8,9, 9 orin descending othes: 9, 9, 8,8, 7,6, 5, 4, 3, 2.

If the data consists of names, they can be arrangedphabetical order. If they consists of
objects, events, animals, etc. they can be arraageatding to kinds, species, groups etc.

3.4.2 Tables
A table can be regarded as a two-dimensional reptasve of statistical information or data.

Tables can be simple or complex as shown in thexpbes on the enrolment of pupils in central
school Umuihi from 2000 to 2007, and DistributidnMeathematics teachers in Okigwe Zone in

the year 2006.

Example 1.

Table 16.1: Pupils’ Enrolment in Central School, Unaihi, 2000 — 2007.

S/IN Year Boys Girls Total
1. 2000 200 170 370
2. 2001 210 165 375
3. 2002 230 170 400
4. 2003 220 175 395
5. 2004 240 180 420
6. 2005 225 170 395
7. 2006 242 182 424
8. 2007 250 200 450
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Example 2.
Table 16.2:  Distribution of Mathematics Teachers irOkigwe Education Zone

S/N Local Government No. of Teachers
1. Ehime Mbano 525
2. Ihitte / Uboma 425
3. Isiala Mbano 600
4, Obowo — Etiti 400
5. Onuimo 325
6. | Okigwe 425
Total 2,700

3.4.3 Frequency Distribution Table

A frequency distribution table shows the numbetimies each score, value or item occurs in a
distribution. It consists of two columns — one file scores/items and the other for the
frequency.

Example 3:

The scores of some students in a Mathematics tesgigen below. Present the scores in a
frequency table.

10, 15, 18, 12, 14, 15, 20, 15, 16, 11, 12, 1420917, 18, 15, 13, 11, 12, 19, 13, 10, 14, 17, 19
16, 15, 15, 15.

Table 16.3:  Frequency Distribution Table

S/IN Score Tally Frequency
1. 10 \\ 2
2. 11 \\ 2
3. 12 \\\ 3
4. 13 \\ 2
5. 14 \\\ 3
6. 15 AN\ 7
7. 16 \\ 2
8. 17 \\ 2
9. 18 \\ 2

10. 19 \\\ 3

11. 20 \\ 2

30

Note that when you tally, each number tallied iatlyecancelled to avoid confusion.

3.4.4 Grouped Frequency Distribution
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Some of the times, the number of scores may barge Ithat it becomes necessary to group
several scores together. A group of score valomes & class interval.

Example 4:

Present the scores below in a grouped frequends. tab

55, 62 60, 50, 52, 58, 55, 60, 51, 55, 68, 5539758, 42, 47, 42, 48, 55, 48, 46, 55, 51, 58, 65,
52, 35, 54, 55, 52, 56, 46, 65, 53, 34, 48, 50538953, 52, 33, 48, 65, 60, 36, 68, 45, 62, 59, 60
33, 40, 61, 38.

In order to determine the interval or class size:

0] Find the range. This is given by the highest scomeus the lowest score. From the
scores, we have 60 — 33 = 27.

(i) Determine the number of groups. It has to be betwi® and 20.
(i)  Divide the range by the number e.g.2712 = 3 (approximate).
(iv)  Draw a table and tally the scores according to ggou

Table 16.4: Grouped Frequency Distribution Table

S/IN | Class Interval Tally Frequency
1 66 — 68 \\ 2
2 63 — 65 \\\ 3
3 60 — 62 AN \\ 7
4. 57 - 59 SNt 5
5. 54 - 56 AN W\ 9 55, 62 60, 50, 52, 58, 55, 60, 51,
6. 51 -53 W\ 8 55, 68, 55, 47, 39, 58, 42, 47, 42,
7 48 — 50 NYYURY 6 48, 55, 48, 46, 55, 51, 58, 65, 52,
8 45 — 47 5 35, 54, 55, 52, 56, 46, 65, 53, 34,
9. 42 — 44 \‘\‘“ 2 48, 50, 39, 59, 53, 52, 33, 48, 65,
10. 39-41 3 60, 36, 68, 45, 62, 59, 60, 33, 40,
11, 36-38 | W\ 2 61, 38.
12. 33-35 |\ 4
A\
56

Self Assessment Exercise 16.2:

Present the scores below in a grouped frequends. tab

16, 19, 24, 13, 17, 29, 20, 18, 21, 23, 19, 2222319, 18, 22, 26, 28, 15, 27, 20, 25, 14, 28, 29
14, 13, 22, 21, 23, 19, 21, 24, 17, 25, 26, 1618721, 20, 23, 18, 21, 20, 24, 26, 21, 22.

3.5 Graphical Representations

In the last section you learnt and practiced hoveriganize data using frequency distribution
tables. Sometimes data are organized in form ofphgra This is known as graphical
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representations. There are different types—bartch&togram, frequency polygon, pie chart
and ogive. In this section we shall discuss theapls or charts.
3.5.1 Bar Graph (Chart)

The bar chart consists of rectangular representaid clusters of a given set of data. The bars
have equal width, but the heights vary in proportto the frequencies of the clusters being
represented. Bar charts are also drawn from freqyudistribution tables for grouped data. To
draw a bar chart the class interval is plotted e X-axis against the frequency on the Y-axis.
Let us use the example in table 16.4 to illustthie

Example 5:

The distribution of qualified teachers, accordingsbme subjects in a college is given below.
Use it to draw a bar graph. English — 15, Math&sat 20, Chemistry — 8, Physics — 7, Biology
— 12, Geography — 5, Technical Drawing — 3, Ecomsmi 14, Igbo — 1.

Choose a suitable scale on the vertical axis toesgmt the frequencies. For instance, let 5mm
represent 2 units. On the horizontal axis, let dbrapresent one unit.

24

22

20

18

16

14

A 12

10

[ 1
0 Eng. Maths. Chem. Phy. BioGeo. TD Econs. Igbo

» Subjects <

Note:
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(i) The frequencies are scaled on the vertical,axis
(i) Bars do not touch each other or the 00 point
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Self Assessment Exercise 16.3:
Some of the items in a school workshop are givéombeUse it to construct a bar chart.

1. Hammer - 30
2. Plier—25

3. Files-25

4, Punches - 20

5. Spanners — 15

6. Dies—10

7. Tapes—5

8. Screw drivers — 45
9. Saws - 25
10.Vices — 20

4 CONCLUSION

In today’s world, decisions are taken based orvities which are becoming more and more

empirical, quantitative and precise decisions afierences are drawn from real life experiences,
which are codified or quantified. Decisions aresdzhon statistical data and perceptions are
expressed in codes or figures.

It has become very necessary therefore that peopldl walks of life should get used to
statistics. This can be done in varying degrd@sople go to collect data everyday fro different
purposes and needs. These data must be orgamdguiesented in the form of records for these
who need them. Since not much meaning can be madef a totally disorganized situation. It
becomes imperative that the data collected mustd@nized in appropriate form. This unit has
exposed all these to you.

5 SUMMARY

In this unit, you have learnt that the word statssthas different shades of meaning. It is
regarded as a state arithmetic, a piece or pietasfarmation, summaries of information,
mathematical model and an academic discipline. aAsacademic discipline or a subject of
study, it involves observation, collection of datarganisation of data, presentation and
representation of data, analysis of data, integpimt of data and decision making. We also
discussed the types of statistics. In this case,were told that there are two major types, viz:
descriptive and inferential statistics. The beseafif the study of statistics were also discussed.
You also learnt that data collected from variousrees need to be organized or arranged to
make them meaningful.

In this unit, we looked at sequencing, which inedvarranging the scores in order either of
ascending or descending. We also looked at taddeswo-dimensional representations of
statistical data. They can be simple or compl®au also learnt about another type of table
which shows the number of times or score valuageors occur in a distribution. This is called
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frequency distribution table. This table can be hf@th ungrouped and grouped frequency
distributions.

Finally, you learnt how to draw the bar chart whishmade up of rectangular representations of
clusters of a given set of data. In the next wat) will learn about other methods of presenting
and representing statistical data.

6

1.

TUTOR MARKED ASSIGNMENT
What is statistics? What are the two types ofsties?

Given that the achievement test scores of someistsidn Measurement and Evaluation are
given below:

80, 61, 57, 52, 48, 46, 35, 59, 78, 66, 59, 51537,/0, 63, 57, 50, 47, 59, 28, 25, 73, 64, 58,
47, 40, 25, 65, 55, 72, 48, 41, 28, 69, 55, 5048524, 60, 63, 35, 71, 40, 45, 33, 31, 38, 36.

Using a class interval of 5, construct a frequedisyribution table for the data.
Use the following data to construct a bar charsaie roads and the number of vehicles
plying on them per hour .

Jos — Bauchi = 150

Lagos — Ibadan = 500

Aba — Owerri = 450

Abuja — Lokoja = 350

Enugu — Port Harcourt = 400
Benin — Auchi = 200
Calabar — Aba = 300
Kaduna — Kafanchan = 250
Owerri = Onitsha = 550

©CoNoOOR~WNE

Answer to SAE Question 16.1

Statistics is the science of observation, collectid data, organisation of data, presentation of
data, analysis of data, interpretation of datadewision making.

The two types of statistics are: descriptive diagsand inferential statistics.

Answer to SAE Question 16.2

Range = 29-13=16

Class interval = 16/6 = 3
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Class Interval

Tally

Frequency

28 - 30
25-27
22 -24
19-21
16 -18
13-15

(D(ﬂ-hwl\)l—‘@
o 1 Z

$3%2%2
Tir
7

4
7
11
15
7
6

50

Answer to SAE Question 16.3

50

45

40

35

30

25

A 20

15

10

5

0 Files Punch Span. Dies

» |tems

Tap8sD. Saws Vices Hammers

P
<
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INTRODUCTION

In the last unit, you were exposed to the concéptatistics and organisation of data. You also
read through the bar chart which is a graphical afasepresenting data. In this unit, you will
continue to be exposed to other ways of represgmtaita. These include pie chart, histogram,
frequency polygon and ogive. We will also looklz¢ measures of central tendency. As this is
not a complete course on statistics, we may nebldetailed in the presentations.

2.0

OBJECTIVES

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

(i)

(if)
(iif)
(iv)
(v)

3.0

3.1

construct a pie chart using given data;

construct and describe histogram;

draw a composite table and construct a frequentygpn;
draw a composite table and construct an ogive;
calculate the mean, median and mode of a given data

MAIN CONTENT

Pie Chart

This is used to represent both discrete and comiimdata. It involves using a circle to represent
a set or groups of items or scores. Each groufenr is represented by a sector of the circle.
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The angle subtended at the centre by the secmoortional to the frequency of the items or
scores represented. It implies that the totalufeegies of the set are represented by.360

Example 17.1:
Construct a pie chart to represent the data below:

The distribution by local government area of BaBéchnology teachers in Okigwe Zone is as
follows:

EHIM = 60, IHITTE/UBOM = 50, ISIALA = 65, ONUIMO =40, OBOWO = 35, OKIGWE =
30.

To construct the pie chart:

i. Find the angle that is subtended at the centreably group:

(@) EHIME = 60x 360 = 77.14
280 1
(b) IHITTE/UBOMA = 50x 360 = 64.29
280 1
(c) ISIALA= 65 x 360 = 83.57
280 1
(d) ONUIMO = 40x 360 = 51.43
280 1
(e) OBOWO = 35x 360 = 45.00
280 1
(f) OKIGWE = 30x 360 = 38.57
280 1

il. With the aid of a pair of compasses, any convenidlitis, draw a circle.

iii. Using your protractor, mark out the angles corresjitg to each group or category of
items, to the nearest degree.

iv. Label the sectors of the circle corresponding &itdims.
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Distribution by LGA of Basic Technology Teachersin
Okigwe Zone

W EHIME

W |HITTE/UBOMA
WISIALA

B ONUIMO
mOBOWO

W OKIGWE

3.2  Histogram

In the last unit, you studied the bar chart, whlhised mainly for the representation of
discrete data. In the construction, you noticed the rectangles do not touch each other.
The histogram is used to represent data on a fnegudistribution table like the bar
chart. It is made up of rectangular bars of egpiaked to one another, and it is used for
continuous data. At the vertical axis, we haveftbgquencies and at the horizontal, we
have the corresponding class intervals. The difieeebetween the two is that, for bar
chart the class intervals are used while for histogthe exact class boundaries are used.
There are two exact class boundaries—upper and lexaet class boundaries. These are
obtained by subtracting 0.5 from the upper boundamg adding 0.5 to the lower
boundary. Alternatively, For the exact lower liraftthe first group (20 — 24), we have
126=19.5
2
And for the exact upper limit = 24 + 2%24.5
2
Example 16.2:

Using the data below, construct a histogram:

Class Interval 20—24 25-2p 30-34 35-—|39 —-4@8 | 45-49| 50-54 55-50 60-64 65-69 7@+ 75-79

Frequency 3 5 8 10 13 15 12 8 6 5 3 2

To construct a histogram:

1. Compose a composite table having the class inteth@ exact class limits, and the
frequencies.

2. Choose suitable scales and draw the vertical ariddmial axes.
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. Mark of the frequencies on the vertical axis and #xact limits or real limits on the
horizontal axis.

. Draw the rectangular bars on each boundary with liegght corresponding to the
frequencies.

. Draw arrows to show what is on the vertical andZuoortal axes.

S/N | Class Interval Real Exact Limit Frequency

1 75-79 745 -79.5 2
2 70 -74 69.5-745 3
3 65 — 69 64.5-69.5 5
4. 60 — 64 595-64.5 6
5. 55 -59 545 -595 8
6 50-54 495 -545 12
7 45 — 49 445 - 495 15
8 40 - 44 39.5-445 13
9. 35-39 345-395 10
10. 30-34 295-345 8
11. 25-29 245 -295 5
12. 20—-24 195-245 3
90

16

15

14

13

12

11

F 1¢

\ 9

8

7

6

5

4

3

2

1
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195 245 295 345 395 445 4%85 595 64.5 695 745 79.5
» Exact class boundaries Histogram

Self Assessment Exercise 17.1:

An Education student of NOUN spent a totak=#\00.00 as follows:

Registration = N5,000.00
Course materials = N10,000.00
Examinations = N5,000.00
Transportation = N3,000.00
Stationeries = N2,000.00
Diskettes and CDs = N1,000.00
Note books = N2,500.00
Typing of assignments = N1,500.00

Represent these expenses in a pie chart.

3.3  Frequency Polygon

This is a line graph plotted using the frequenaigainst the mid-points of the class intervals.
Example 16.2:

Use the data below to construct frequency polygon.

Class Interve 33-35 | 30-32 | 27-2¢ | 24-26 | 21-23 | 18-2C | 15-17| 12-14 | 9-11

Frequenc 3 5 8 10 13 15 12 8 6

To construct the polygon:

i. Draw up a composite table having the class intettal mid-points and the frequencies.

il. Choose suitable scales for the vertical and hot&a@xes.

iii. Plot the graph using the frequencies against tliepuints of the class interval.

iv. To complete the polygon, add an interval at theatog below. Let the two intervals have
zero frequencies.

S/N | Class Interval Real Exact Limit Frequency
1. 33-35 34 9
2. 30-32 31 2
3. 27-29 28 4
4, 24 - 26 25 8
5. 21-23 22 10
6. 18 - 20 19 7
7. 15-17 16 5
8. 12 - 14 13 3
9. 9-11 10 2
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10
9
8
F 7
A 6
5
4
3
2
1
7 10 13 16 19 22 2528 31 34 37
» Mid-points Frequency Polygon
3.4  Ogive

This is a graph which involves the use of a smaative to join the Cartesian coordinate plots of
cumulative frequencies against the real class bamiesl In other words, instead of the
frequencies, it makes use of the cumulative freqiesn The graph gives shape like shallow ‘S'.

Example 17.4:

Using the score groups below, draw an ogive or datwe frequency curve:

Class Interval| 5-9 10-14 15-19 20-P4 25428-34| 35-39] 40-44 45-49 50-%

Frequency 1 3 6 10 12 8 6 5 8 6

To draw the ogive:

i. Compose a composite table having the class bowesjahe exact class limits, frequencies
and cumulative frequencies.

ii. Choose a suitable scale to accommodate the highestilative frequency on the vertical
axis and the class boundaries on the horizontal axi

iii. Plot the points on the cumulative frequencies ajdire corresponding class boundaries.

iv. Join with a smooth curve.
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S/IN | Class Interval Real Exact Limit Frequency Cumudtive frequency
1. 50 - 54 49.5-545 2 56
2. 45 - 49 445 -49.5 3 54
3. 40 - 44 39.5-445 5 51
4, 35-39 34.5-39.5 6 46
5. 30-34 29.5-345 8 40
6. 25-29 24.5-29.5 12 32
7. 20-24 19.5-245 10 20
8. 15-19 14.5-19.5 6 10
0. 10-14 9.5-145 3 4
10. 5-9 45-95 1 1
56

60

55

50
F 45
A 40

35

30

25

20

15

10

5

45 95 145 195 245 295 34895 445 495 545
» Class boundaries Ogive

Self Assessment Exercise 17.2:
Using the data below:

(i) Construct a frequency polygon, and
(i) Construct an ogive.

Class Interval 10-12 13-1p 16-18 19-21 -2 | 25-27| 28-30 31-33 34-36 37—-39 4P+ 43-45

Frequencies 2 4 6 10 7 12 8 5 0 4 3 1
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3.5 Measures of Central Tendency

In the last sections, you studied the graphicalhotbtof representing data. The measures of
central tendency provide convenient way of sumnragizlata. This method involves finding a
single measure which is typical of a set of scofHsis measure of value can be used to ‘capture’
or represent a whole set of scores in such a watyithbecomes the representative score of the
whole distribution of scores. As a teacher, yoll meed to be using it very often in describing
the performance of your students in tests and exations.

In statistics, the three most common of all the sness available for use are mean, median and
mode. Let us discuss them in that order.

3.5.1 The Mean

This is otherwise called the arithmetic averageé.is Ithe sum of the scores in a distribution
divided by the total number of scores. The fornis[aX/N where) X is the sum of scores, N is
the total number of scores X is the mean.

Example 17.5:

The scores of ten students in a test are as falldss55, 60, 30, 50, 48, 70, 85, 72, 65. Find the
mean.

To find the mean, we will add all the scores )>X and divide by 10 = N i.e.
40+55+60+30+50+48+70+85+72+65.

S YX =575, So, X 3 XIN = 575/10 = 57.5

The mean can also be calculated from frequencyilaision. In this case, we use the formula:
Y.FX/)'F, where) FX is the sum of the products of f and x affelis the sum of the frequencies.

Example 17.6:
Find the mean of the scores below:
S/N X F FX
1. 30 2 60
2. 20 4 80
3. 15 4 60
4, 25 3 75
5. 10 8 85
6. 8 2 16
7. 5 6 30
8. 21 2 42
9. 12 1 12
10. 24 5 120
37 575
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(i)  Complete the table by finding the correspondingilEXFXX;

(if)
(iii)
(iv)

The mean can also be calculated when grouped fneguistribution is given.

Add up F to find)'F;
Add up FX to geb FX;
Divide ) FX by )'F =) FX/)'F = 575/37 = 15.5

Example 17.7:
Use the data given below to calculate the mean:
Class Interval 25-29 30-34 35-39 40 — 44 45— 50-54 55 - 59 60 — 64
Frequency 2 5 6 7 10 6 3 2
0] Complete the table by getting the mid-points X, &Xd
(i) Use the same formula X =FX/)'F.
S/IN Class Interval Mid-point (X) F FX
1 60 — 64 62 2 124
2 55 -59 57 3 171
3 50-54 52 6 312
4 45 - 49 47 10 470
5 40 — 44 42 7 294
6 35-39 37 6 222
7 30-34 32 5 160
8 25-29 27 2 54
47 1807
=X = 1807/41 = 44.07

You have seen that the mean can be calculated thiatin grouped and ungrouped data, using

different methods. One of these methods is caledassumed mean method.

short-cut.

Example 17.8:

Find the mean using the data on e.g. 17.7.

It is called the

SIN Class Interval| Mid-point (X F X X
1 60— 64 62 2 4 8
2 55 -59 57 3 3 9
3 50-54 52 6 2 12
4 45— 49 47 10 1 10
5 40 — 44 42 7 0 0
6 35-39 37 6 -1 -6
7 30-34 32 5 -2 -10
8 25-29 27 2 -3 -6
47 17
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0] Take away group mark as the assumed mean, andtdde shown in column®X
(i) Code every other mark above from 1, 2, 3 etc. atovb—1, -2, etc.
(i)  Find the FX and sum up.

(iv)  Use the formula AM +{FXY)'F) = X.

=X 42 + (17/41) = 42 ++2.073 = 44.073

44.07

3.5.2 The Median

This is the score in the distribution above andWwelvhich 50% of the scores lie. It is the
middle score which divides the set of scores imto €qual halves. In order to get the median,
the scores must be arranged in an ordering —aswendidescending.

Example 17.9:

Find the median of the sets of scores:

(@9,7,15,10,11, 8, 2,4, 3.
(b)5,9,8,7,3,2,4,6,5, 8.

In example (a), simply arrange in ascending ordgy.this, we have: 2, 4, 5, 7, 8, 9, 10, 11, 15.
By counting, the middle number, which_iss8the median.

In example (b), you will notice that the numbeeigen. You will therefore arrange in order, by
counting, the two middle numbers are taken, adaeddavided by two.

We have:
2,3,4,5,5,67,8,8,09.

The medianis5 + 6= = 55

2

NY o

When grouped data are given, the median is catlilasing the formulX = L + (N/2 — cfb)
fw
where L is the lower boundary of the median class;
N is the number of scores;
cfb is the cumulative frequency below the mediass;
fw is the frequency within the median class.
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Example 17.10:

Use the data below to find the median:

S/N | Class Interval | F FX
1. 85 -89 1 52
2. 80 -84 2 51
3. 75-79 3 49
4, 70-74 5 46
5. 65 — 69 7 41
6. 60 — 64 8 34
7. 55 -59 10 26
8. 50 - 54 6 16
9. 45— 49 5 10
10. 40 - 44 4 5
11. 35-39 0 1
12. 30-34 1 1
52
i. N/2 = 52/2 = 26

il. Find the class where 26 lies in the cummulativegidency i.e. 55 — 59. This is the
median class.

i.  X=L+(N/2-cfb) = 54.5 + (26 — 10
fw 10
= 545+ (105 = 54.5+5
10
= 59.5

3.5.3 The Mode

This is the most frequently occurring score or ssan a distribution. It is the most frequent
score which can be easily determined by inspectiBat in some distributions, you may have
two modes. This is called bimodal; any distribntigith more than two modes is called multi-
modal.

Now, let us look at how to find the modes in tharaples below:

Example 17.11:

Find the mode in the distribution below:

20, 30, 21, 45, 30, 25, 33, 35, 30, 22, 29, 30.
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By inspection, you will see that 30 appeared 4 $imédt is the mode because no other score
appeared up to that.

Example 17.12:

Find the mode in the frequency table given below:

X 10 9 8 7 6 4

3
3

5
F 1 2 4 5 8 6 4

=
|_\

Again, by inspection, you will see that the highesturring frequency in the above distribution
is 8, and the value is 6. Therefore, 6 is the mode

For a grouped data, the mode is calculated usimfptimula below:

X = L+( _d )
d+d

where L is the exact lower limit of the modal glas
d* is frequency of the modal class minus frequencsthefclass preceding or before the
modal class;
d? is frequency of the modal class minus frequencyhef class immediately after the
modal class.

Example 17.13:

Find the mode in the frequency table given below:

S/N | Class Interval | F
1. 85 -89 3
2. 80 -84 3
3. 75-79 8
4, 70 - 74 10
5. 65— 69 12
6. 60 — 64 7
7. 55 -59 5
8. 50 -54 2

Locate the modal class i.e., 65 — 69.

i Using the formulaL +(  d1)'
d'+d
=2

where L=64.5,i=5"%12-7=5, 8= 12 — 10,

i. X = 645+( 5 )° 64.5 + (5°
5+ 2 7
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= 64.5 + 3.571 68.07

Self Assessment Exercise 17.3:

I. Define mean, median and mode.

il. Find the mean, median and mode of the distribugioan below:
10,7,8,9,6,9,3,2,9,5, 1.

4.0 CONCLUSION

You have noticed that data by themselves convidg br no meaning until they are summarised
and described. Some methods of representing data been presented and the measures of
central tendency, which form the central referemakie that is usually close to the point of
greatest concentration of the measurement, andhwhay in some sense be thought of typify
the whole set, have also been presented. In tkeuret, we shall look at other statistical
measures.

5.0 SUMMARY

In this unit, you have been able to go throughdtier methods of representing data which you
started in unit sixteen of this module. You hagersthat the pie chart uses a circle to represent a
set of data or groups of items. In other wordsait be used for both discrete and continuous
data. You also went through the histogram, whichhade up of rectangular bars of equal width
joined to one another. It is used for continuoatad The frequency polygon is a line graph
plotted using the frequencies against the mid-goaitthe class intervals. The ogive uses the
cumulative frequencies against the exact classdmigs. We have two types of ogives — ‘less
than’ ogive and ‘greater than’ ogive.

You have equally worked through the measures dfraketendency. The three measures are the
mean, the median and the mode. You have seen d@aldulate these measures. In the next
unit, we shall look at other measures.

6.0 TUTOR MARKED ASSIGNMENT

Find the mean, the median and the mode of thegi\ata below;

Class Interve 15-19 | 20-24 | 25-29 | 30-34 | 35-3¢ | 40-44 | 45-49 | 50-54 | 55-58 | 60-64 | 65-69 | 70-74

Frequencie 1 2 3 4 5 6 8 4 3 2 1 1
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Answer to SAE Question 17.1

Registration = 5/30x 360 = 60
Course material = 10/30x 360 = 120
Examinations = 5/30x 380 = 60
Diskettes / CDs = 1/30x 360 = 12
Note books = 2.5/30x 380 = 3d
Typing of assignments= 1.5/30x 360= 18
Transportation = 3/30x 380 = 36
Stationeries = 2/30x 380 = 24

Expenses of an Education Student of NOUN

M Registration

W Course material

m Examinations

W Diskettes /CDs

m Note hooks

m Typing of assignments
W Transportation

W Stationeries

Pie Chart

Answer to SAE Question 17.2

S/IN Class Interval| Class boundaries F Cf Mid-point
1 10-12 95-125 2 2 11
2 13-15 125-15.5 4 6 14
3 16 — 18 15.5-18.5 6 12 17
4 19-21 185-21.5 10 22 20
5 22-24 21.5-245 7 29 23
6 25 -27 24.5-27.5 12 41 26
7 28 -30 27.5-30.5 8 49 29
8 31-33 30.5-335 5 54 32
9 34 -36 33.5-36.5 0 54 35
10 37-39 36.5-39.5 4 58 38
11 40 — 42 39.5-425 3 61 41
12 43 — 45 425 -455 1 62 44
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70
60
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1

9.5 12,5 155 18,5 215 245 275 3@35 36.5 395 425 455
» Real Class boundaries Ogive

Answer to SAE Question 17.3
I. Mean is the sum of the scores in a distributiondgigt by the total number of scores.

Median is the middle score which divides the setaafres into two equal halves.
Mode is the most frequently occurring score or esan a distribution.

. 10,7,8,9,6,9,3,2,9,5, 1.

(a) Mean = X 10+7+8+9+6+9+3+2+9+5+1 = 69
N 11 11

= 6.27
(b) The middle number i

(c) Mode: The highest occurring numbeBis
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UNIT 18 MEASURES OF VARIABILITY OR SPREAD
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1.0

In the last unit, you worked through the measuresemtral tendency.
measures, researchers are also interested to koevthe scores are spread or scattered in the
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Main Content
3.1 The Range
3.2  The Quartiles
3.2.1 Calculation of the Quatrtiles
3.2.2 Interquartile Range
3.2.3 Quatrtile Deviation or Semi-interquartile Range
3.3  The Percentiles
3.3.1 The Deciles
3.4  The Variance and the Standard Deviation
Conclusion
Summary
Tutor Marked Assignment
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INTRODUCTION

distribution.

So the measures of variability indicate the det¢peshich a set of scores differs from each other

in the distribution. These measures present a unead homogeneity within the group of

Sscores.

In this unit, we shall look at the range, the qilest the percentiles, the variance and the standar

deviation.

2.0

OBJECTIVES

After working through this unit, you will be able:t

(i)

(if)
(iif)
(iv)
(v)

find the range in a given set of scores;

explain and find the quatrtiles in a distribution;
find the percentiles in a given set of scores;
calculate the variance in a given set of scores;
calculate the standard deviation in a distribution.
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3.0 MAIN CONTENT

3.1 The Range

This is the simplest and crudest measure of vditialrhich measures the distance between the
highest and the lowest scores in a distributioscoires. It is calculated by subtracting the lowest
score from the highest score in the distributiosadres, plus one.

Example 18.1:

Find the range of the scores below:

30, 45, 20, 32, 70, 85, 90, 44, 60.

You will notice that the lowest score is 20 and hinghest score is 90. Sop, X X_ +1 =90 — 20
+1=71. Therangeis 71.

You would have seen that the range is affectednbytwo extreme scores. Therefore, it is an
unstable and unreliable method of determining titead of scores. Because of this limitation, it
is seldomly used as an indicator of the spread.

3.2  The Quartiles

These are score points or values which subdividesen distribution into four equal parts. In
other words, the number of scores in anyone ofdbe groups is equal to the number of scores
in any other of the remaining three groups.

There are only three quartiles for any given disttion. These are the first quartile, @econd
guartile Q and third quartile @ This can be illustrated below:

| 1 | 2 3 | 4

X & & 3 Y

3.2.1 Calculation of the Quartiles

The quartiles can be calculated in a grouped dsitayuhe formula Qi = L + {i(N/4) — ci§®
fw

Where i = 1, 2, 3, (i.e. the quartiles)
N = o f = sample size
L = lower class boundary of the quartile class
clh = cummulative frequency below the quartilessla
fw = frequency of the quatrtile class
c = class interval size.
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Example 18.2:

Find @ and Q in the distribution below:

S/N | Class Interval | F
1. 50 - 54 1 34
2. 45— 49 2 33
3. 40 - 44 2 31
4, 35-39 5 29
5. 30-34 8 24
6. 25-29 6 16
7. 20-24 4 10
8. 15-19 3 6
9. 10-14 2 3
10. 5-9 1 1
34

Step (i) Find the cumulative frequencies (CF)
(i)  Divide 34 by 4 =34/4=8.5
(i)  Apply the formula Qi = L+ (i(N/4) — cflf
fw

For Q: 8.5 lies in the class 20 — 24.

<. 20 — 24 is the quartile class.

So, L=19.5,fw=4,cfb=6.

Then, Q =L + (N/4 — cfh)°
fw

For Q3, Q=L + (N/4 —cfp)°
fw

3.2.2 Interquartile Range

= 19.5+ (8.5-% = 19.5 + 2.5
4 4
= 19.5 + 3.125 = 22625

= (35 -39 in the class)

345+ (3x85-2 = 345+ (LY
5 5
= 345+ 1.5 = 36.0

In the last subsection, you learnt that the quetivide the distribution of scores into four dqua
parts. The inter-quartile range describes theadcs between the first quartile @nd the third
guartile Q. It shows the scores that are included in thedei®0% or half of the scores in the
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distribution. Itis found using the formula @ Q.. For instance, in the example 18.2 aboye=Q
36.0 and @= 22.625. The inter-quartile range (I.Q.R.) is036 22.625 = 13.775.

3.2.3 Quartile Deviation or Semi-interquartile Range

The quartile deviation otherwise called semi-irgagattile range is described as half the value of
the inter-quartile range. It is calculated using tormula:

Q-
2

For instance, in the example given above, the g&eri-quartile range will be given by:

36.0 — 22.625 = 13.735 = 6.87
2 2

Self Assessment Exercise 18.1:

Find the semi inter-quartile range of the groupathdjiven below:

S/No. 1 2 3 4 5 6 7 8 9 10
Class Interval 20-24 25-29 30-34 35-39 40 —| 44-49| 50-54 55-50 60-64 65—
Frequencies 2 2 4 8 10 12 9 7 5 3

3.3 The Percentiles

These are score points along the score line whideda distribution of scores into hundred
subgroups. The subgroups are divided in such athatythey are equal or the same. It is
calculated in the same way as the quartiles, siead of dividing N by 4, you divide by 100.

Thus, Pi =L + (iN/100 — cff.
fw
3.3.1 The Deciles

These are score points in a distribution which divihe distribution of scores into Ten equal
parts. As in the percentile or quartile the caltioh is the same. The formula is:

Di = L+ (N/A10-cf"
v

Note that Q= Pos, @ = Ds = Bypand Q = Ps.

3.4  The Variance ($) and the Standard Deviation (S)

These two measures of variability are directly tetla They are the most common, the most
reliable estimate of dispersion or spread. Theg gelative measure of the degree to which each

score differs from the mean of the distributionheTstandard deviation is the square root of the
variance. It is widely used than many other diatoperations.
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To calculate the variance and standard deviatienfdllowing steps are applied:
I Calculate the mean of the scores.

il. Subtract the mean from each score or class midfibigrouped).

ii.  Square each of the differences or deviations — B*or of or x.

iv. Mgltiplyzeach square deviation by the correspondieguency, the result is f(X = Xpr
fd“ or fx".

V. Sum up the result in step (iv) above to obfei(X — X)2.

vi. Divide the result of the sum by total number ofresaN or the sum of the frequencies i.e.
YH(X = X)? or Yf(X = X)2. This is the variance g
f N
Vii. Find the square root of the variance to obtairstaadard deviation (S) i.e.

/YH(X =X)* or /(X =X)% This is the deviation method.
) f ) f

There is also the raw score method otherwise c#lflednachine approach. We shall look at it
after the deviation method. Now let us take soraTples.

Example 18.3:
Find the variance and standard deviation of thewehg scores:
SIN X F X (X = X) (X -XY | f(X-X)*
1 11 1 11 -4.97 24.70 24.70
2 12 2 24 -3.97 15.76 31.52
3 13 4 52 -2.97 8.82 35.28
4 14 7 98 -1.97 3.88 27.16
5 15 10 150 -0.97 0.94 9.40
6 16 12 192 0.03 0.00 0.00
7 17 11 187 1.03 1.06 11.66
8 18 6 108 2.03 4.12 24.72
9 19 4 76 3.03 9.18 36.72
10 20 3 60 4.03 16.24 48.72
60 958 249.88
Steps: (i) Find the mean = )'fX/)f = 958/60 = 15.97
(i)  Find the deviations = X=X)

(i)  Find the square deviations.
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(iv)  Multiply the square deviations by the frequencylitain f(X — XY.
(v)  Find Yf(X — X)? = 249.88
(vi)  Divide by)'f or N to get variance.

(vil)  Find the square root.

249.88 = 4.646667
60

S 4.16

s V4.16 = 2.04

You can also use the raw score approach. Letaishesraw score approach for the same set of
scores in Example 18.4:

SIN X f fX X* X*
1 11 1 11 121 121
2 12 2 24 144 288
3 13 4 52 169 676
4 14 7 98 196 1372
5 15 10 150 225 2250
6 16 12 192 256 3072
7 17 11 187 289 3179
8 18 6 108 324 1944
9 19 4 76 361 1444
10 20 3 60 400 1200
60 958 15546
Step:
0] Complete the composite table as shown.
(i)  For Variance (3 use the formula = ) VX2 — (7fX)? or NYEX2 (VX))
(Y)? N
Substituting, we have: ’s = 60 x 15546 - 958 or 14996
3600 3600
= 4.165

For standard deviation, S. Find the square rothefariance i.e. ¥4.165 =2.04

Self Assessment Exercise 18.2:

Find the variance and standard deviation of thieiohg:
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S/No. 1 2 3 4 5 6 7 8 9 10
Class Interval 3 4 5 6 7 8 9 10 11 12
Frequencies 2 4 8 9 10 7 5 3 2 1

Sometimes, you may be given grouped scores. Tine saethod is used. The only different is
that you have to find and use the mid-points ofgraips or class intervals as your score X.

4.0 CONCLUSION

In this unit, you have gone through the other mezswhich are used to determine the extent of
spread or variability in a given set of scores.efhepresent a measure of homogeneity within a
group of scores. The standard deviation is apptiedost other statistical tests.

5.0 SUMMARY

You have seen that the range is a measure of stende between the highest and the lowest
scores in a distribution. The quartiles are scarmtp which divide the distribution into four
equal parts. We have;QQ, and Q. The percentiles divide the distribution into Heed equal
parts. The deciles divide the distribution intm tequal parts. You have also gone through
variance and standard deviation which are the me&ble estimate of dispersion or spread.
The standard deviation is the square root of thimnee.

In the next unit, we shall be looking at the measuof association.
6.0 TUTOR MARKED ASSIGNMENT
In the data below, find:

(i) The semi inter-quartile range, and
(i) The standard deviation.

S/No. 1 2 3 4 5 6 7 8 9

10

Class Interval| 20-24 25-29 30-34 35-39 4@+ 44-49| 50-54 55-59 60-64 65-|69

Frequencies 1 2 4 5 10 8 6 4 3
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Answer to SAE Question 18.1

S/IN Class Interval f cf
1 20-24 2 2
2 25-29 2 4
3 30-34 4 8
4 35-39 8 16 <+ Q1
5 40 — 44 10 26
6 45 — 49 12 38
7 50-54 9 47 <+ Q3
8 55 -59 7 54
9 60 — 64 5 59
10 65 — 69 3 62
62
() N/4 = 62/4 = 15.5
i) Q = L + (iN/4 — cfh)® = 34.5 + (155 -8
fw 8
= 34.5 + 4.6875 = 39.1875 = 39.19
(i) Qs = L + (iN/4 — cfh® = 34.5 + (3x15.5 — 38
fw 9
= 49.5 + 4.722 = 54.22 = 54.22
(iv)  Semi inter-quartile range = _3Q = 54.22 — 39.19
2 2
= 15.03/2 = 7.515
Answer to SAE Question 18.2
SIN X f fX X X°
1 3 2 6 9 18
2 4 4 16 16 64
3 5 8 40 25 200
4 6 9 54 36 324
5 7 10 70 49 490
6 8 7 56 64 448
7 9 5 45 81 405
8 10 3 30 100 300
9 11 2 22 121 242
10 12 1 12 144 144
51 351 2635
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0'f) YIX2 = (VX)?

(i)  For variance (%

(H)?
= 51 x 2635 — (351) = 11184
51 x 51 2601
= 4.1998847 = 43
(iv)  Standard deviation (S) = V43 = 207
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UNIT 19 MEASURES OF ASSOCIATION/CORRELATION
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In the previous units, we have focused on sampbeescfrom one variable or distribution of
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INTRODUCTION

scores from one variable.

In this unit, you will learn about matched or pdirgets of scores. Specifically, measures of

association show the degree of relationship betv@eror more variables.

We shall be looking at some of these measures esthtistics for describing the extent of
correlation or ‘going together’ of some attributas characteristics possessed by a sample of
individuals. This degree of relationship betweba attributes or variables is expressed as a

coefficient of correlation.

The result of this unit will teach you the most coon types of correlation which are Pearson

Product Moment and Spearman Rank Order.

2.0

OBJECTIVES

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

(i)

(if)
(iif)
(iv)

define correlation;

illustrate the scatter-grams of various correlatjon
calculate the Pearsonr;

calculate the Spearman rho.
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3.0 MAIN CONTENT
3.1 The Concept of Correlation

Correlation refers to the extent or degree of i@haship between two variables. The index
showing the degree of such relationship between tie variables is called correlation—
coefficient.

The value obtained from correlation will help yaaiaresearcher to know whether variations in
one set of scores lead to variations in anothepfetores. It will also help you to know the
extent to which this variation takes place.

Correlation values ranges from —1 to +1. It meh@as a correlation coefficient of —1 indicates a
perfect negative relationship, while +1 shows parfeositive relationship and 0 correlation
coefficient implies no relationship at all. Marnypés of correlation coefficients exist. You can
use any type, but this will depend on the following

0] the type of measurement scale in which the varsadite;
(i) the nature of the distribution (i.e. continuougiscrete);
(i)  the characteristics of the distribution scores.

3.2  Scatter-grams of Various Correlations

A scatter-gram is a shortened form of scatter diagr It shows the plots on the Cartesian

coordinate plane of two sets of scores of indivislid a sample with respect to two attributes

which are usually denoted by X and Y.

I. Positive Relationship This suggests that individuals having high scamesne variable
also have high scores in the other variable. db amplies that those individuals who
have low scores in one variable also have low scoréhe other variables.

high

=]

high

low lo
(a) r = Perfect Positive Relationship (b) r odtrate Positive Relationship
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il. Negative Relationship As you can see, this is the opposite of positalationship. It
suggests that individuals scoring high on one Wéiagcore low on another variable. It
also implies that those who score low on one végiabore high on the other variable.

high high

low

. low

(c) r = Perfect Negative Relationship (¢ Moderate Negative Relationship

iii. Zero Relationship: This suggests the absence of any relationshipherel is no
relationship between scores on the two variables.

high

{
{
!
i
i
§
{
“
i
i
i
§
{
{
!
i

low [

(e) r = No Relationship
3.3  Pearson Product Moment Correlation Coefficient (r)
This type of correlation coefficient, named aftee tnan who developed it, is used when the two
sets of data are continuous or interval data. Theeetwo major approaches of calculating the
Pearson Product Moment correlation coefficient (r).
The first is the deviations from the mean approadtile the second is the raw scores approach.
Let us look at them one after the other.
3.3.1 Calculating Pearson r using Deviations from the Mea
The formula is given by: YX=X)(Y=-Y) or Yxy

O s A G Y

wherex=X-X,y=Y-Y
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Example 19.1:

Using the data below, calculate the Pearson .

X 10 11 12 12 13 14 15 15 16 1y 17 18 18
Y 5 8 9 4 7 6 8 9 10 10 12 14 18
Step:
I Find the mean for X and Y.
il. Complete the composite table.
ii.  1f Y'xy =80.90,)'x*=87.255'y* = 107.72. Thej@xy = r
3%
SIN X Y X — X Y-Y Xy X° Y
(x) (v)
1 10 5 -4.5 -3.8 17.10 20.25 14.44
2 11 8 -3.5 -0.8 2.80 12.25 0.64
3 12 9 -2.5 0.2 —-0.50 6.25 0.04
4 12 4 -2.5 -4.8 12.00 6.25 23.04
5 13 7 -1.5 -1.8 2.70 2.25 3.24
6 14 6 -0.5 -2.8 1.40 0.25 7.84
7 15 8 0.5 -0.8 -0.40 0.25 0.64
8 15 9 0.5 0.2 0.10 0.25 0.04
9 16 10 1.5 1.2 1.80 2.25 1.44
10 17 10 2.5 1.2 3.00 6.25 1.44
11 17 12 2.5 3.2 8.00 6.25 10.24
12 18 14 3.5 5.2 18.20 12.25 27.04
13 18 13 3.5 4.2 14.70 12.25 17.64
188 115 80.90 87.25 107.72
14.5 8.8
r = 80.90 = 80.90 = 80.90
J87.25 x 107.72 [ 9,398.57 96.945
r = 0.83
3.3.2 Calculating Pearson r using the Raw Score Method

The formula is givenbyr =

NXY =) XD'Y
J N'X?— (X% — (NLY? = (Y)°

where x=X-X,y=Y =Y
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Example 19.2:

Let us use the same data in example 19.1.

X |10 ] 12 ] 12] 12 | 13| 14| 15| 15| 16] 17 17 18 1
Y 5 8 9 4 7 6 8 9 10/ 10 12 14 1
Steps:
i. Complete the composite table.
i If N=13,)'X = 188,7Y = 115,'XY = 1744,'X* = 2806 and Y? = 1125, then:
r = N XY =Y XO'Y
VX - X0 - (Y2 - EY)2
SIN X Y XY X* Y?
1 10 5 50 100 25
2 11 8 88 121 64
3 12 9 108 144 81
4 12 4 48 144 16
5 13 7 91 169 49
6 14 6 84 196 36
7 15 8 120 225 64
8 15 9 135 225 81
9 16 10 160 256 100
10 17 10 170 289 100
11 17 12 204 289 144
12 18 14 252 324 196
13 18 13 234 324 169
5 188 115 1744 2806 1125
14.5 8.8

13x1744—-188 x 115

J 13 x 2806 — 188 13 x 1125 — 115

22672 — 21620

J 36478 — 35344 x 14625 — 13225

1052

\/ 1134 x 1400
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= 1052 = 083
1260

You can see that the two approaches give the sasoé.r This is because the formula of the raw
scores method is derivable from the formula ofdkeiations from the mean method. You will

have to note that when the scores are large anth#ams of X and Y are whole numbers, the
deviations from the mean method becomes simpeanadla. But when the means of X and Y
are not whole numbers the raw score method is qpeefe

Self Assessment Exercise 19.1:

Use any method to calculate the Pearson r of ttee da

SIN 1 2 3 4 5 6 7 8 9 10

X 51 44 70 32 65 67 19 71 45 80

Y 49 41 45 31 50 61 11 64 21 75

3.4  Spearman Rank Order Correlation Coefficient — rho

This correlation coefficient was developed indepsmly by Spearman and Brown. This is why
it is sometimes referred to as Spearman-Brown Redler Correlation Coefficient.

It is more popularly known as Spearman rho, bec&psarman was the first to publish it. It is
an approximation of the Pearson r. It is used wherscores in each variable are ranked in the
same direction, with respect to magnitude.

So, in the use of Spearman rho, ranking is empéasik must be done and correctly too.

3.4.1 Calculation of Spearman Rank Order Correlation

The formula is given by: rho = 156°
N(N —1)

Example 19.3:

Calculate the rho of the data presented below:

SIN 1 2 3 4 5 6 7 8 9 10

X 51 44 70 32 65 67 19 71 45 80

Y 49 41 45 31 50 61 11 64 21 75
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SIN X Y RX RY D D?
1 51 49 6 5 1 1
2 44 41 8 7 1 1
3 70 45 3 6 -3 9
4 32 31 9 8 1 1
5 65 50 5 4 1 1
6 67 61 4 3 1 1
7 19 11 10 10 0 0
8 71 64 2 2 0 0
9 45 21 7 9 -2 4
10 80 75 1 1 0 0
y 10

Steps:

i. Complete the composite table by getting the ramnkisthe differences between the ranks.

i Apply the formula: rho = 1 58D?
NN — 1)
rho = 1- 6x18 = 1-108 = 1-108
10(16—- 1) 10 x 99 990
= 1-0.109 = 0.891

3.5 Point Biserial Correlation Coefficient — rpbi

You have worked through the Pearson r and SpearhmanLet us close this unit with the point
biserial correlation coefficient which is used whene variable has dichotomized values.
Typical examples of variables which can use rpbisamores and sex.

Example 19.4:

SIN 1 2 3 4 5 6 7 8 9 10 11 12

X 10 15 11 13 12 18 20 14 16 17 0P 07

Y G B G B G G B G B B B B

The formula for this is given by: rpbi = _ Xp—-Xpq = Xp — Xt/ plq
St St
where Xp = mean score of the continuous variabteesubgroup that belongs to the

natural dichotomy p.

Xq = mean score of the continuous variable of tiigsoup that belongs to the
natural dichotomy g.

St = standard deviation of the total scores fonthele group on the
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continuous variable.

p proportion of the number of members in subgnoup

q proportion of the number of members in subgrgup
Now, let us look at the steps you can follow:
i. Find Xp = mean for the proportion of boys and theug.

= 15+13+20+16+17+09+ 07 = 97
7

13.86

\‘

il. Find Xq = mean for the proportion of girls in thegp.

= 10+11+12+18+14 = 65 = 13.0
5 5
i Find p= 7/12 = 0.58
iv. Find q = 5/12 = 0.42.
V. Find St.
SIN X X-X | X=Xf
1 10 -35 12.25
2 15 1.5 2.25
3 11 -25 6.25
4 13 -0.5 0.25
5 12 -1.5 2.25
6 18 4.5 20.25
7 20 6.5 42.25
8 14 0.5 0.25
9 16 2.5 6.25
10 17 3.5 12.25
11 09 -4.5 20.25
12 07 -6.5 42.25
Y 162 167.00
X 13.5
St = r Y(X=X)? = 167 = \/ 13.92
n 12
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rpbi = p - Xq\ [pg = 13.86- 13,950 58 x 0.42
3.73
0.2305563 x 0.4935585

0.1137963 =

o
=
=

Self Assessment Exercise 19.2:

Find the rpbi of the following data:

S/N 1 2 3 4 5 6 7 8

9 [
X 60 | 40 55 20 70 35 48 15 30 Sy 60 45 30
Y G B B G B G B G B

4.0 CONCLUSION

A very good number of research studies tend torahéte the nature and scope of relationships
which exist between two or more variables beingsgtigated.

In this unit, you have seen that the degree oftiogiship which exists between variables is
referred to as correlation. You have also noteat the statistical index of measuring the
relationship is called correlation coefficient.

This correlation coefficient presents a picturdnoiv a change in one variable results in a change
in the corresponding correlated variable. The Itesluthe correlation tests can be used for
predictive purposes. But they cannot be useddtabdishing a cause-effect relationship between
two variables.

5.0 SUMMARY

In this unit, you have learnt that correlationhe extent or degree of relationship between two
variables while the index showing the degree ohsudationship between the two variables is
called correlation coefficient. Correlation valuasge from —1 to +1. Scatter-grams of different
types of relationships were shown. Pearson Prddochent Correlation Coefficient otherwise
called Pearson r was also discussed with the twihade for the computation. These are the
deviation and the raw score methods. The methodsdlculating the Spearman rho and the
Point Biserial Correlation (rpbi) were discussedl@tail. The next unit will take us to the test of
hypotheses to complete the module.

6.0 TUTOR MARKED ASSIGNMENT

I. Using any convenient correlation method, calculagecorrelation coefficient of the data
given below:

SIN 1 2 3 4 5 6 7 8 9 10 11 12

(&)
=
o1
=

o

31 24 50 12 45 47 09 5] 2% 6 0
29 21 25 11 30 41 01 44 1] 5 3

<X
o1
(@]
o1
o
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il. What is the interpretation of the correlation réesil

Answer to SAE Question 19.1

SIN X Y XY X? Y?
1 51 49 2499 2601 2401
2 44 41 1804 1936 1681
3 70 45 3150 4900 2025
4 32 31 992 1024 961
5 65 50 3250 4225 2500
6 67 61 4087 4489 3721
7 19 11 209 361 121
8 71 64 4544 5041 4096
9 21 21, 941 2025 441
10 75 75 6000 6400 5625
Y 544 448 27476 33002 23572

N =10,Y = 544,)'Y = 448,Y'XY = 27476,y X? = 33002y'Y? = 23572. Then,
r = N XY —)X)Y
VX - X0 - (MY - 12
= 10 x 27476 — 544 x 448

J (10 x 33002 — 53410 x 23572 — (448)

= 274760 — 243712

\/(330020-—295936)(235720-—200704)

= 31050 = 31050
34546.857
\/ 34084 x 35016
= 0.8987793 = 090
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Answer to SAE Question 19.2

SIN X X-X | (X=Xf
1 60 17.7 313/29
2 40 -2.3 5.29
3 55 12.7 161.29
4 20 -22.3 497.29
5 70 27.7 767.29
6 35 -7.35 53.29
7 48 5.7 32.49
8 15 -27.3 745.29
9 30 -12.3 151.29
10 57 14.7 216.09
11 65 22.7 515.29
12 25 -17.3 299.29
13 30 -12.3 151.29
3 162 3908.77
X 42.3
vi Xp =40+55+70+48+30+65 = 308 = 51.33
6 6
vii Xq =60+20+35+15+57+25+30 = 242 = 34.57
7 7
vii.  p= 6/13=0.46
ix. q=7/13=0.54.
St = r J I(X=X? = \/3908.77 = \/ 300.67
n 13
= 17.34
rpbi = Xp-Xa[pg = 51.33- 34.570.46 x 0.54
St 17.34

= = 16.7(3 [ 0.2484
17.3

= 16.76 x 0.4983974
17.34

= 0.9665513 x 0.4983974

0.4817266 = 0.48
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1.0 INTRODUCTION

In Module one, you were introduced to the typebygotheses. In this unit, you will learn how
to test the hypotheses using some of the stalistists.

The purpose of testing a hypothesis is to deterrthireprobability that it is supported by facts.
You may test a hypothesis by applying it to alrekdgwn facts or taking it as a new appeal to
experience. This same mental technique to prolsielving is also employed by science and
philosophy.

Hypotheses are used as indicators of the realissgvers which researchers have to their stated
problems or questions in research. So when hypethare tested, the results lead to

establishment of new facts or confirmation of ofeks. If a hypothesis is successfully verified or

tested and confirmed to be true, it is then usesifport a theory.

In other words, theories are developed, testedcanfirmed in research through the process of

hypothesis testing. This leads to the generaticedgancement of knowledge. In this unit, you
are going to be exposed to the rudiments of thegases involved in testing hypotheses.

2.0 OBJECTIVES

After going through this unit, you will be able to:
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(1) explain the alpha level or level of confidence dedree of freedom;

(i) discuss the two types of errors in hypothesisrigsti

(i)  use the t-test to test a given null hypothesis;

(iv)  use the relationship between correlation coefficgem t-test in hypothesis testing;
(v) use analysis of variance to test hypothesis;

(vi)  use chi-square to test hypothesis;

(vii)  explain the meaning of one-tailed and two-taileside

3.0 MAIN CONTENT
3.1 Selection of the Level of Significance or Alpha Lesl

In proposing your hypothesis, you must include afidence limit, otherwise called alpha level
(o) or significance level.

In most researches in education, two alpha levelsised. These are 5% (0.05) and 1% (0.01).
If you choose 5% in a particular study, the imglima is that if your study is replicated 100
times, the same outcome will occur 95 out of 10@, & out of 100 may vary due to chance. If it
is 1% (0.01) level of significance, it means thHataur study is replicated 100 times, you are sure
99 out of 100 will be correct while 1 out of 100 ynaary due to chance factors. This is a more
rigorous confidence level.

At this point, you need to note that when you tedtypothesis, you are only dealing with
probability of something being true or false. HiEsis testing helps you to make predictions
and not to establish causation. It does not pewioisolute proof. In other words, a hypothesis
cannot be proved absolutely true or false.

3.2  Degrees of Freedom

This is the number of observations which are fee@dry when certain restrictions have been
placed on the data being considered. Take foamust, in your class, you ask your students to
provide any four numbers which would be added to 4dd up to 24. In this case, it is fixed,

other numbers can vary. But no matter how they,vdrmust be added to sum up to 24.
Therefore, the degree of freedom here is N — 1rgvNeis the total number of choices while 1 is

the fixed variable. As we go on, you will see thedal for getting the degrees of freedom for
different tests.

3.3 Type |l and Type Il Errors

When you embark on a research study which invotiiestesting of hypothesis, the level of
significance and the degree of freedom will engble to take a decision about whether to accept
or not to accept (reject) the hypothesis. If thé hypothesis which you have proposed is true
and you accept it because your evidence supporiserh you are quite in order. It is correct.
But if the null hypothesis is true based on theilalsée evidence and you reject it, it is not
correct. It is an error. Thus, the rejection ofr@etnull hypothesis when it should have been
accepted is known as Type | error.
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On the other hand, if the null hypothesis is faed you accept it, instead of rejecting it, you are
also not correct. In other words, the acceptarice false null hypothesis when it should have
been rejected is referred to as Type Il error.

You have to note that as you try to minimize tygerbr by becoming too rigorous, may be you
reduce the significance level from 5% to 1%, ycandtthe chance of making type Il error by
increasing the level of significance from 1% to 5%.

3.4 Two-tailed and One-tailed Tests

When a hypothesis is stated in such a way thaiesdot indicate a direction of difference, but
agrees that a difference exists, we apply a tweedaiest of significance. Most of the null
hypotheses are two-tailed because they do notatelite direction of difference. They merely
state that there is no significant difference betwed and B. For instance, there is no
significance difference in academic performancewbenh those who went to Federal
Government Colleges and those who went to Statedish

When hypothesis is stated to indicate the direatiodifference, it is called a one-tailed test.r Fo
example, people who live in high altitude areadqguer better in long distance races. People
who have stout bodies do better in short-put. Bgwe cars are better in performance etc.

3.5 The T-test

The t-test otherwise called the student’s t-testnsnferential technique. It was developed by
William Gosset in 1908. There are various t-teshhiques used for various tests of hypothesis
concerning the following:

I. difference between population and sample means;

il. difference between two independent samples’ means;
iii. difference between matched samples’ means;

iv. the significance of Pearson r;

V. difference between correlated coefficients;

Vi. difference between variances that are correlated.

We are not going to treat all these in this coubsg,during your master’'s degree programme,
you will have all or most of them. For this unite shall take only three methods. Before we go
into that, you will have to note that there areditians for the use of t-tests. These are:

i. there must be two groups to be compared,;

il. the population from which the samples are drawntiesiormally distributed;
iii. the population variances are homogenous;

iv. the samples are independent or randomly drawn fhenpopulation;

V. the variables have continuous values;

Vi. suitable for both large and small samples (butess than ten).
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Note that any sample size less than 30 is regaadesimall, but when the sample size is more
than 30, it is regarded as large. The proceduredoying out z-test is the same to that of t:test
While z-test is specifically used for large sampletest can be used for both small and large
samples. When t-test is used for large samplappitoximates to z-test.

3.5.1 Difference between Population and Sample Means

When you want to compare a population and sampénse/ou will use this mode:

t= X—p where X = sample mean
S/Yn-1 u = population mean
S = standard deviation
n = number

For instance, you are given that the mean achienesoere of all SS.I students in lhitte/Uboma,
in an English standardized test is 55%. A teadoaducted a study to verify this claim. He
used 25 SS.I students in that locality. He drilleém on the different aspects of English
syllabus for SS.I, for about eight weeks. At the,ehe teacher administered the English test on
the 25 students. His results are 59.85 as mea®B.&0chs standard deviation.

The first step is to propose a hypothesig)(HYou can say the sample mean of 59.85 is not
significantly grater than the population mean of &5anc level of 0.05 or you can say that there
is no significant difference between the samplem&9.85 and population mean of 55.

t= X—y where X =59.85,,=55,S =8.50and n =25
S/VYyn-1
t= 59.85—55 = 4.85x \ 24
8.5 8.50
\25-1 = 057x4.899 = 2795

At this point, you have to take a decision. Thill be based on the comparison of the calculated
value of t-test and the value of t-test on thedatslthe critical region.

Now that ty = 2.795, df = 25 — 1 = 24, alpha level = 0.05

tapat (25 : 0.05) = 2.060.

For decision rule, if calculated value is greabamtthe value in the table or critical value, Rejec
the null hypothesis. But, if the calculated vakigess than the value on the table, Accept H

From this result,ct is greater than thegi.e. 2.795 > 2.060. We therefore reject thatehiemo

significant difference between the population maad the sample, mean. It implies that there is
a significant difference between the two means.
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Self Assessment Exercise 20.1:
What do you understand by the following:

(@) P<0.05

(b) degree of freedom

(c) Type I and Type Il errors

(d) Two tailed and one tailed test.

3.5.2 Difference between Two Independent Samples’ Means

In section 3.5.1, you learnt how to find the t-tesignificance when the population mean and
the sample mean are given. Most of the times,wiitbbe confronted with a situation where two
samples are randomly and independently drawn framorenal population. If the variances of
the samples as estimates of the population variawenot differ significantly or are
homogenous, we can then say that they have aribdison. This is particularly when the
samples’ sizes are not large. Remember that @ Eagple size is from 30 and above. The t-
statistics which you can use in this case is dsvis!:

t = X =X

J [(A=1) S® + ((n=1) S?)] ((n1+ny)
A+n-2)nxm

where S1 = JZJL_J — Xy)?
-1

]

Example 20.2:

A teacher wanted to compare the academic perforenahdwo sets of students in his school
with a view to finding out whether their mean pemi@ances are significantly different. He
collected samples of the two sets. His resultshosvn in the table below:

Set Mean Performance Standard deviatian No. of &mmp
2005 50% 14.50 80
2006 58% 12.00 75

Solution:

I. Propose a null hypothesispHThere is no significant difference between theame
performances of the students from the two sets.

i t = X =X

J [(A=1) S? + (n=1) SA)] ((hy+ny)
A+mp-2)nxn
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t = 58 — 50

J [(75-1) 12+ (80-1) 14.B)] (75+80)
(75 + 80 — 2) 75 x 80

J [(74) 144 + (79) 210.25)] (155)
153 x 6000

= 8

J (10656 + 16609.75) 155
918000

= 8

J 27265.75 x 155
918000

= 8

\_4226191.3

918000

= 8 = 8

2.1456221
\/ 4.6036942

= 3.7285224 = 373
iii. Decision:
tear = 3.73, tpat (75+80 — 2 : 0.05/2) wgat 153 : 0.05
tear = 3.73. tis3: 0.025) = 1.96

Since tq is greater thangt, we reject iJ. It means that there is a significant difference
between the mean performances of the two setsidésts.

Self Assessment Exercise 20.2:

The result of a researcher’s study, to find outhére is a significant difference between the
performances of males and females in his claswéndpelow:
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Gender Mean Performance Standard deviation Noaoftes
Males 65% 11.50 45
Females 58% 14.20 40

Are the gender-wise performances significantlyedé#ht?
3.5.3 Difference between Two-matched Sample Means

Most of the times, researchers are faced with ssitn@tions where they have to compare the
performances of a set of students in two differsuttjects or related subjects, reaction times,
tolerance levels to two types of drugs or situatietc. When this happens, the pairs of samples
are not independent. The samples can be condtititeugh randomization. Therefore, if the
samples are matched, we assume that there is fevedife between the two sets of scores or
variables. Itimplies that X= X,. So X% —X;=d, and)d=d=0.

n

The t-statistic is therefore given by the formula: t =
where d =d, S = standard deviation of the ds.
n
Example 20.3:

A set of students took tests in both Mathematick $tatistics. Their results are as follows:

SIN 1) 2] 3| 4 5 6 7 8§ 9 1011|12|13|14|15|16|17|18
Mathematics 50 | 65| 70| 35|44 |52 |67 |72/48|38|59|65|62|40|54[64|70|55
Statistics 48 60| 74130/40(50]69|70|50]|42/60|70]/60|29|52|61|70]|53

Are the results significantly different?
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Complete the table by getting d = difference (Imdetween Mathematics and Statistics.

SIN Mathematics Statistics D g
1 50 48 2 4
2 65 60 5 25
3 70 74 —4 16
4 35 30 5 25
5 44 40 4 16
6 52 50 2 4
7 67 69 -2 4
8 72 70 2 4
9 48 50 -2 4
10 38 42 -4 16
11 59 60 -1 1
12 65 70 -5 25
13 62 60 2 4
14 40 29 11 121
15 54 52 2 4
16 64 61 3 9
17 70 70 0 0
18 55 53 2 4
) 22 286

ii. Find d = mean ofd ¥d = 22= 122
n 18
ii.  FindYd* = 286.
iv. Find S = standard deviation.
s = \Jmd-(d’ = |/ 18x286-2%
n 18
= [ 5148 — 484 = | 4664
18 18
= 16.097
r substitute for the formula: t = -1
S
= 1.22V17 = 5.038 = 0.313
16.097 16.097

Decision:

ta=0.313, fpat (17 : 05) = 2.131

Since tq is less than, (critical value), we ACCEPT that there are no Higant

difference in the result©R that the results are not significantly different.
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3.5.4 Testing Hypothesis about Correlations

In the sections you have studied, you have seentiiest can be used in different forms. You
will have to note that when hypotheses testing Ivevdhe use of correlation coefficients, there
are two ways to test them.

The first which you are familiar with is to use ttadle and find out if the correlation coefficient
is significant.

The second is that, in stead of using the cormiatoefficient directly from the table, you can
subject it further to a t-test. In this case,

Example 20.4:

A teacher wanted to find out whet her students’regon Technical Drawing have any
significant relationship with their scores in Matietics. He used the Pearson Product Moment
Correlation Coefficient to do this. He came outhwa correlation coefficient of r = 0.60, N = 50.

To find out if this is significant:
I. Propose a null hypothesis: The students’ scoré&&eahnical Drawing and Mathematics

are not significantly relatedDR, There is no significant relationship between the
students’ scores in both Mathematics and Techbicalving.

il. Substituting with the formula:

t = n-—2 = 0.6Q/ 50-2 0.60 48
JI-F J1-0.66 0.64

4.1569219
0.8

= 5.196
iii. Find the critical value by usingd -1 . 0.05= 2.021.

iv. Since t is greater thangh i.e. 5.196 > 2.021, we reject the null hypothesid say the
students’ scores in Mathematics and Technical Drgware significantly related.
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Self Assessment Exercise 20.3:

In a research study, it was found that the coimlatoefficient of two variables was 0.72 and the
number of the respondents was 50. Propose a ypuithesis and test it using this information at
0.05 levels.

3.6  Analysis of Variance (ANOVA)

In the sections earlier, you studied the t-testigsmdses in verifying hypotheses. In the test for
hypothesis, we can also apply the analysis of naegANOVA) which is referred to as Fishers
Test (F — test).

It is a more versatile test which can be used witere or more variables are involved for
comparison. You can see that if more than two ggaar variables are involved the z or t-tests
cannot be used; ANOVA is used to determine theracten effect of two or more variables,
especially when the means of the sampled groufer diétween and/or among the groups.
Example 20.5:

Scores of three randomly selected groups of stederan English test are given below.

GP1 15 20 12 10 9 7 6 11 1§ 14 9
GP 2 13 12 15 19 20 11 8 14 10 9 4
GP 3 18 16 13 9 8 4 20 18 12 7 10

Test the hypothesis that the three groups do nohgéo the same population.

SIN X1 X5 X3 X4° X5 X5°
1 15 13 18 225 169 324
2 20 12 16 400 144 256
3 12 15 13 144 225 169
4 10 19 9 100 361 81
5 9 20 8 81 400 64
6 7 11 4 49 121 16
7 6 8 20 36 64 400
8 11 14 18 121 196 324
9 18 10 12 324 100 144
10 14 9 7 196 81 49
11 5 4 10 25 16 100
0 127 135 135 1701 1877 1927
X 11.55 12.27 12.27
Find:
1. ¥X = X1 +YXo+YXs = 127 + 135 + 135 = 397
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2. YX3 = YXP + YX% + YX% = 1701 + 1877 + 1927 = 5505
3. N = Ni + No + N3 = 11+11+11 = 33
We shall take the correct factor to Bex()? = (39792
N 33

4. Sum of squares total (§S = YXE— (XX = 5505 — 157609

Ni 33

= 5505 — 4776.03 =  728.97
5. Sum of squares, between group{SS
SS$ = OXQP+ OX0* + OX)P - X0

Ny N Ns N

= 127 + 135 + 135 — 397
11 11 11 33

= 1466.2727 + 1656.8182 + 1656.8182 — 4776.03

= 4779.9091 — 4776.03 = 3.891

6. Sum of squares, within group (S SS = SS-S$ 728.97 — 3.8791

= 725.09
7. Degree of freedom, Between (Qf = K-1=3-1=2.
8. Degree of freedom, Within (gf = N - K=33 -3 =30 Where N = total
number of samples.
9. Variance, between groups(V = S§ = 3.8791
dfy 2
= 194
10. Variance, within groups 3/ = SS = 725.09
dfy 30
= 24.17
11.F —ratio = \4 = 1.94 = 0.08
Vw 24.17

12. Determine the critical value of F.
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From the calculation df= 2 and df = 30, go to the F-table and find the point of iséetion
of 2 and 30 at 0.05 level. This will give you thevalue i.e. 3.32.

13.Decision: F —value calculated = 0.08
F — value critical = 3.32

Since the calculated value is less than the critiglue for the degrees of freedom 2 and 30, and
alpha level of 0.05, we ACCEPT the null hypothesiat the scores are not significantly
different.

For the purpose of presenting the result in a reka@port, a summary of the results is shown in
a table while the computations are shown in theagx. Thus:

Sources of Sum of | Degree of

Variation squares | freedom | Variance | Fcal | F-crit Decision
Between groups 3.8791 2 1.94
Within groups 725.0900 30 24.17 0.08 3.32 Accept H
Total 728.9691 32

Self Assessment Exercise 20.4:

SIN 1 2 3 4 5 6 7 8 9 10
X1 6 7 13 8 12 5 10 6 9 11
X2 15 14 10 12 13 11 14 10 12 13
X3 5 8 10 15 4 13 7 13 6 9
X4 10 7 5 8 9 8 6 4 7 3

Use the data above to verify a null hypothesis@5.0

Now that you have seen ANOVA and how to use it,cae now go to the next test. But before
we do that, you have to note that ANOVA can be wag-as in the example given, two-way or
multiple ANOVA. We are not going to discuss theslkeer ones here. However, you will meet
them including ANCOVA - analysis of covariance iauy master's degree programme. For
now, let us turn to the chi-square.

3.7 The Chi-Square

The word chi is pronounced kai. The chi-squara igst of independence which is used for
analyzing data that are in the form of frequenoigsurring in two or more mutually exclusive or

discrete variables being compared. The test allasvio determine whether or not a significant

difference exists between the observed frequemdieases in each category of variables studied
versus the expected frequencies or data or nunfbeses in each category of variables based
on the null hypothesis. The observed frequencdiata obtained from the actual frequency count
while the expected is the data that would be obthiih equal numbers responded to the same
variables equally. The larger the margin betwden dbserved and the expected frequency
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counts, the higher the chi-square value. You canpare the calculated chi-square against a
given critical value to determine whether it isrsfigant. The formula for chi-square is:

x? = Y (fo—f)®  where §is the observed frequency, and
£ fe Is the expected frequency in each cell.

Example 20.6:
A survey to determine the preference pattern ofesparents on the choice of courses for their

children is given in a table below. Use a null diyyesis to determine whether the indicated
preference pattern is statistically significant.

Frequency Business Law Medicine Engineering Total
Observed 24 50 52 34 160
Expected 40 40 40 40 160
Steps:

i. State the null hypothesispHT here is no significant difference between thpested and
observed preference pattern of the parents atddpba levels.

il. Apply the chi-square formula in each cell and synatuthe end.

1. For Business = (O -E = (24— 40 = 6.4
E 40

2. For Law = (O-—F = (50 — 40 = 2.5
E 40

3. For Medicine = (O-F = (52— 4% = 3.6
E 40

4. For Engineering = (O-)E = (34-4¢* = 0.9
E 40

x? = Y (0-B* = 6.4+25+3.6+0.9%3.4
E

To take decision on the significance of thé value, you have to find the degree of freedom df.
The example discussed above is a one-variable sagbe df is given by: df =K -1, i.e. (4 - 1)
= 3. As usual, go to the chi-square table and landter df = 3, and your alpha level, which can
be 0.05 or 0.01. Again, if the calculated valueemds the value on the table, you reject the null
hypothesis. In this casg? at 3 : 0.05 = 7.82. This is less than the catedlaalue, so we reject
the null hypothesis.

Most of the times, researchers are confronted thghtest for the independence of two variables.
For instance, gender and opinion, or religion amoic@ or age and opinion. Again, each of the
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variables may have two or more levels. The obskavel the expected frequencies are presented
in a table called contingency table. It has a nemab rows and columns.

Example 20.7:

The enrolment pattern of students to different aosd programmes according to religion is
given in the table below. Calculate the chi-squaare test for the significance at 0.05.

Academic Programmes
Religion Business Law Medicine Engineering Totals
Christianity 50 35 48 45 178
Islam 30 45 35 50 160
Traditional 45 30 25 40 140
Godian 25 20 30 28 103
Totals 150 130 138 163 581

To solve this problem, take the table above agdbke of the observed frequencies. Therefore,
you will need the table for the expected frequesici@o find the expected frequency for each
cell, apply the formula:

column total x row total
overall total

Example, for cell 1, where the observed is 50 gikfgected is given by 150 x 178 45.96
581

For the next cell where the observed as 35, thected is given by 130 x 178 = 39.83etc.
581

The expected frequencies are better presentethiialike the observed. See the table below.

Academic Programmes
Religion Business Law Medicine Engineering Totals
Christianity 45.96 39.83 42.28 49.94 178
Islam 41.31 35.80 38.00 44.89 160
Traditional 36.14 31.33 33.25 39.28 140
Godian 26.59 23.05 24.46 28.90 103
Totals 150.0 130.01 138.00 163.01 581

To get the chi-square value, we 95¢0 — B?
E

Instead of taking the cells one by one, we usdle ta do the same thing in a short time. Let us
use a table to calculate the chi-square.
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o) E O-E (O — Ef (O — EY/E
50 45.96 4.04 16.32 0.36
30 41.31 -11.31 127.92 3.10
45 36.14 8.86 78.50 2.17
25 26.59 -1.59 2.53 0.10
35 39.83 -4.83 23.33 0.59
45 35.80 9.20 84.64 2.36
30 31.33 -1.33 1.77 0.06
20 23.05 -3.05 9.30 0.40
48 42.28 5.72 32.72 0.77
35 38.00 -3.00 9.00 0.24
25 33.25 -8.25 68.06 2.05
30 24.46 5.54 30.69 1.25
45 49.94 —4.94 24.40 0.49
50 44.89 5.11 26.11 0.58
40 39.28 0.72 0.52 0.01
28 28.90 -0.90 0.81 0.03
14.56

From the calculation shown above, the calculatddevis:

x =14.56,df = (c—1) (r—1) = (4—1) (4 — 19=

For decision, go to the table to look for the cativalue at df = 9, alpha = p = 0.05.2a =
16.92.

Since the calculated value of 14.56 is less thanctitical value of 16.92, we Accept the null
hypothesis that there is no significant differebedween the observed values and the expected
values.

Self Assessment Exercise 20.5:

Use the data below to verify your proposed nulldtiipsis:

Gender VX VY VZ Total
Male 55 40 50 145
Female 35 25 40 100
Total 90 65 90 245

40 CONCLUSION
Now that you have successfully worked through timig on how to test hypotheses, you are now

prepared to carryout your research project workit Hfore you go properly into that, we shall
introduce you to how to write research reportdhmnext unit.
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5.0 SUMMARY

In this unit, we have discussed the selection efdlpha level or significance level and we said
the two most common alpha levels used in reseaelD.®5 and 0.01. We touched upon the
degrees of freedom, Type | error and Type |l easrthe likely errors that can be made in
decision making in the test of hypothesis.

Hypotheses can be frame in two formats, which a@extional and non-directional. This implies

that we have two types, vis-a-vis one tailed test awo tailed test. You also studied the
different types of tests used in testing hypothe§ée t-test, the F-test and the chi-square ae th
prominent.

In the next unit, you will be introduced to howvtoite your research reports.

6.0 TUTOR MARKED ASSIGNMENT

A class of students did a test in Introduction Textbgy when they were in JS.2. The same class
of students studied Technical Drawing in their SSThe results are given in the table below.

What is the correlation coefficient of these sdtsamres? Propose a null hypothesis and verify it
using t-test on the result of the correlation coedht.

SIN 1] 2 3] 4, 5| 6/ 7/ 8 9 10 11 12 13 14 a5

Introduction
Technology| 20 | 18 | 17 | 25|22 | 15| 13| 10| 19| 24 | 16 | 8 51|14 | 12

Technical
Drawing 25120 18| 241 20| 17|18 | 15|119(20| 20| 12| 10| 22| 14

Answer to SAE Question 20.1

P < 05: This is a 5% alpha level or level of sigr@ihce which means that if a study is replicated
100 times, the same outcome will occur 95 out d, Mhile 5 out of 100 may vary due to
chance.

Degree of freedom: This is the number of obsematiavhich are free to vary when certain
restrictions have been placed on the data beingidered.

Type | and Type Il errors: The rejection of a tnudl hypothesis when it should have been
accepted is called Type | error, while the accegganf a false null hypothesis when it should
have been rejected is called Type Il error.

Two tailed and on tailed test: When a hypothesstated in such a way that it does not indicate a
direction of difference but agrees that there idiféerence, two tailed test is applied. For
example, most of the null hypotheses are two-tailthen a hypothesis is stated to indicate the
direction of difference, it is called a one-taitedt.
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Answer to SAE Question 20.2

Ho = The gender-wise performances are not signifigatitferent.

t = 7(—)(

J [(A=1) S? + (n=1) S?)] ((hy+ny)
A+mp-2)nxn

t = 65 — 58

J [(45=1) 115+ (40-1) 14.9] (45+40)
(45 + 40 — 2) 45 x 40

= 7

J [(44 x 132.25) + (39 x 201.64)] 85
83 x 1800

= 7

J (5819 + 7863.96) 85
149400

149400
= _7 = 7
2.7901284
\| 7.7848166
= 2.5088451 = 2.509

Decision:
tca = 2.509, p at (45+40 — 2 : 0.05/2) mgat 83 : 0.05;¢ = 3.73. fis3: 0025 = 1.98

Since tu is greater thangb, we reject H, and accept that the performances are
significantly different.
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Answer to SAE Question 20.3

0] Propose a null hypothesis: The two variablesreot significantly relate@R There is no
significant relationship between the two variables.

(i) Substituting with the formula:

t

(i)  Find the critical value by using_1:0.05= 2.021.

= n—2

N2

0.9174

= 5.543

0.72 x 6.928203

0.72/ 50=2
J1-0.73

4.9883
0.9

0.7g 48
0.8416

5.5425

(iv)  Since tg is greater thangb i.e. 5.543 > 2.021, we reject the null hypothesid say the
two variables are significantly related.

Answer to SAE Question 20.4

SIN X X X3 X412 X,° X5° X4°
1 6 15 5 36 225 25 100
2 7 14 8 49 196 64 49
3 13 10 10 169 100 100 25
4 8 12 15 64 144 225 64
5 12 13 4 144 169 16 81
6 5 11 13 25 121 169 64
7 10 14 7 100 196 49 36
8 6 10 13 36 100 169 16
9 9 12 6 81 144 36 49
10 11 13 9 121 169 81 9
3 87 124 90 825 1564 934 493
X 12.4 9.0 7.7
1. X = SX1+3YXo+YXs+3YXs = 87 + 124 + 90 + 67 368
2. YX3 = SXH +IX% + X% + Y Xy = 825 + 1564 + 934 + 493 = 3816
3. N = Ny + Ny + N3+ Ny = 10 + 10 + 10 + 10 40

We shall take the correct factor to BeX()?

N
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YXP— X0’ 3816 — 135424

4. Sum of squares total (§S

N 40
= 3816 — 3385.6 = 4304
5. Sum of squares, between group{)SS
SS, = OX0)’+ OX9)* + OXa)’ + O Xa)*— (X
Ny N, N N N

= 87 +124+90 +67 368
10 10 10 10 40

= 756.9 + 1537.6 + 810.0 + 448.9 — 3385.6

= 3553.4 — 3385.6 = 167.8

6. Sum of squares, within group (9S SS = SS-S$ 430.4 - 167.8

= 262.6

7. Degree of freedom, Between (f K-1=4-133.

8. Degree of freedom, Within (gf
number of samples.

N — K =40 — 4 =36. Where N = total

9. Variance, between groups () = S§ = 167.8
dfy 3
= 55.93
10. Variance, within groups 3/ = S§ = 262/6
dfy 36
= 7.29
11.F —ratio = \} = 55.93 = 7.672
Vw 7.29

12.Critical value of F.

From the calculation df= 3 and df = 36, go to the F-table and find the point of iséetion
of 3 and 36 at 0.05 level. This will give you thevalue i.e. 2.29.

13.Decision: F —value calculated = 7.672
F — value critical = 2.29
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Since the calculated value is greater than theakivalue for the degrees of freedom 3 and 36,
and alpha level of 0.05, we REJECT the null hypsithéhat the scores are not significantly
different.

For the purpose of presenting the result in a reka@port, a summary of the results is shown in
a table while the computations are shown in theagx. Thus:

Sources of Sum of | Degree of

Variation squares | freedom | Variance | Fcal | F-crit Decision
Between groups 167.8 3 55.93
Within groups 262.6 36 7.29| 7.67 2.29 Reject i
Total 430.4 39

Answer to SAE Question 20.5

Observed

Gender| VX VY VZ Total
Male 55 40 50 145
Female 35 25 40 100
Total 90 65 90 245
Expected

Gender| VX VY VZ Total

Male 53.3 38.5 53.3 145

Female 36.7 26.5 36.7 100

Total 90.0 65.0 90.0 245

0 E O-E (O — E¥ (O — EY/IE
55 53.3 1.7 2.89 0.05
35 36.7 -1.7 2.89 0.08
40 38.5 1.5 2.25 0.06
25 26.5 -1.5 2.25 0.08
50 53.3 -3.3 10.89 0.20
40 36.7 3.3 10.89 0.30
0.77

x =1456,df=(c-1) (r-1)=(3-1) (2-12=
x %apat 2 : 0.05 = 5.99; alpha = p = 0.06%.p = 0/77.

Since the calculated value of 0.77 is less thanctiteeal value of 5.99, we Accept the null
hypothesis that there is no significant differebedween the observed values and the expected
values.
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1.0 INTRODUCTION

The final stage of any research process is thengritf the research report. Research is very
important, because the findings generated can Ileel @isr rational decision-making and,
according to Nkpa (1979), as a springboard fohntesearch.

The main aim of writing research report is to cominate or disseminate the research findings
to the literate audience. In writing the researgbort, the impersonal mode is preferred. That is
to say, instead of say “I did this”, you should Sthe study was carried out to do this”.

You will have to note that in presenting a reseasgort, you have to use the required format.
Most institutions have their own format. Theserfats or house-styles do not vary significantly
from the general format.

National Open University of Nigeria (NOUN), Schaafl Education, has its own house-style.
You supervisor will let you have it. For the puspoof this unit, we shall discuss the general
format.

2.0 OBJECTIVES

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

0] Itemise the chapter titles and sub-titles in aasdeproject report;
(i) Prepare a research report based on the given format
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3.0 MAIN CONTENT
3.1 Sample Format of a Research Report

As you have seen in the introduction, a researofegr report is a detailed account of what the
researcher has done in the process of carryingheutesearch the findings of this study. The
report is not presented in any form. It follows agreed format as summarised below. This
format is only a guideline. Though this is the wamtional format, only relevant section should
be used in line with your house-style.

1. Preliminary pages:
i. Title page

il. Approval / Acceptance page
iii. Certification page

iv. Dedication

V. Acknowledgement page
Vi. Abstract

Vii. Table of Contents

viii.  List of tables

IX. List of figures

X. List of appendices

2. Chapter 1: Introduction

I. Background to the Problem
il. Statement of the Problem
iii. Purpose / Objectives of the Study

iv. Significance of the Problem

V. Scope of the Study

Vi. Research Questions and/or Hypotheses
Vii. Definitions of Terms

3. Chapter 2: Literature Review

i. Review of Related Literature
il. Conceptual Framework

4. Chapter 3: Research Methodology

i. Research design

il. Population

iii. Samples and Sampling techniques

iv. Instrumentation — construction of instrumentdjdedion, reliability of instruments,
administration and scoring

V. Methods of data analysis
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5. Chapter 4: Presentation of Results

3.2

Data analysis and findings
Summary of major findings

Chapter 5: Discussion

iii.
iv.

V.

Vi.

Interpretation of findings
Discussion of findings
Implication of the study
Recommendations
Limitations

Suggestions for further study

Supplementary page:

Bibliography
Appendices
Index

Steps in Research Report Format

You have already noted that a research reporstsagght forward, clearly and precisely written
document in which you attempt to explain how youéheesolved the problem before you. The
presentation, in this unit, is consistent with thest acceptable formats. So let us explain them.

3.2.1 Preliminary Pages

Thettitle page: This is the first page of this section. It consathe title of the study, the
name of the author, the relationship of the rese&wca course or degree requirement,
name of the institution where the report is to blensitted, and the date of presentation.

The title should be concise and state clearly thepgse of the study. The essential
elements to be included in the title are the mapmiables and the target population.
These should be phrased in such a way as to deseliat the study is all about. You
should not state your title so broadly that it natdgsim more than it can actually deliver.
For instance, sex differences in the enrolmentR€E candidates in Technical Drawing
from 2004 to 2007, or The effect of group discussion learning outcomes in the Open
and Distance Education system. You can note thiablas here. The title should be
typed in capital letters, single-spaced, and cdnbetween the right and left margins of
the page.

Approval / Acceptance page: The specifications vary from institution to irtgtion. It

contains some of the following information: the remn signatures of the head of
department, the dean, the supervisor(s) and daeesames(s) of the student(s).
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Vi.

Vii.

viii.

3.2.2

Certification page: This contains the attestation of originality bétresearch project. It
may also include the name and signature of themadtexaminer.

Dedication: Here, emotionally-laden words may be permittearder to pay tribute to
persons who are dear to the author or those whiilsoted in one way or the other to the
success of the project and those who would paatiyube interested in the research
findings.

Acknowledgement page: This is used to express gratitude to those wHpelein the
process of conducting the research and prepariageport. It should be simple and
restraining.

Abstract: This is a succinctly summarised form of the rémantaining the aim of the
investigation, the sample, methods of investigatitme instruments used for data
collection, the analysis and findings.

Table of Contents: This serves an important purpose of providing ¢line of the
contents of the report. It lays out in a tabulamf, the chapters, headings and sub-
headings of the report. It is sequentially arrahged numbered from the preliminary to
the supplementary pages. Page references fort@gichare so indicated.

List of tables and figure and appendices: If tables and/or figures are used in the repart,
separate page is included for each list. It shoudicate the page numbers in which the
tables or figures presented in the report are émcatThe numbers and titles are serially
listed. Also contained is the list of appendideattare embodied in or annexed to the
report.

The pages of the preliminary section are humberéd lawer-case Roman numerals (i,
ii, i, iv, v, etc).

Introduction

Background to the Problem: Here, such factors or circumstances that inforries
investigation are traced. It is presented usirgpored statements to show that it is

worthwhile to dissipate resources to carryout tluelys It shows the nature, scope, and
current status of the factors affecting the problem

It has to be presented in a way as to be cleacandncing to the reader.

Statement of the Problem: The problem as already highlighted is statedinmpte, clear
and unambiguous terms. This is not required tmbdong.

Purpose of the Study / Objectives of the Study: These go interchangeably, but it states

the specific aspects of the study and the reasongotusing on them. It includes
statements of what should be accomplished andatiMould be investigated.
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Vi.

Vii.

3.2.3

Significance of the Problem: The usefulness, the utility value of the reseanchndings

of the research should be articulated. The irgiits, groups or individuals who are
expected to profit or benefit and the benefits elgeto accrue to them are to be stated
in this section.

Scope of the Study: This is interchanged with the delimitation of tseidy. Here, you
will have to indicate the extent to which the studyl be covered. It involves the
geographical area, time period, and variables tcovered.

Research Questions and/or Hypotheses: These are formulated based on the type of
research and the variables under investigationeyThould be formulated to provide
answers to the problems under study.

Definitions of Terms: The essence of definition is to ensure that dasler understands
the specific meanings ascribed to the terms byatiteor. So you have to use this to
educate the readers on the operational meaningyoé@ned, technical words, phrases or
expressions which cannot otherwise be understoaduse of their unconventional
usage.

Literature Review

Review of Related Literature: This is the second chapter of your project repdttis
meant to give the reader an understanding of sdrtteeovorks or study already carried
out in the area of the project. It will also give reader an overall picture of the problem
you are solving. You are therefore required toiawvonly the important literature
related to your study, abstract previous resedralies and review significant writings of
authorities in the area under study.

By so doing, a background for the development afrygiudy will be provided. It will
also bring the reader up-to-date. Apart from pimg evidence of the investigator’s
knowledge of the field of study, it highlights theeas of agreement or disagreement in
findings or gaps in existing knowledge.

Do not use the article-by-article presentationaonnfiterature review. In other words, do
not collect abstracts of previous researches amyghem together without any attempt
at continuity or logical organisation. Again dotrmoake excessive use of quotations.
Quotations are used only when the material qutesspecially well written and can be
inserted without spoiling the continuity of the peatation (Olaitan and Nwoke, 1988).

Conceptual Framework: This states the concept that informed the stlithgse concepts
such as system concept, management by objectiveepn etc. will assist you to bring
out salient points that would assist to importé@etature related to your study, abstract of
previous research studies and review significantings of authorities in the area under
study.
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3.2.4 Research Methodology

i. Research design: This lays out the master-plan for the researdjept. It shows the
extent to which extraneous variables were condadieeliminated. You should therefore
describe any plan used clearly, even if it canmotlassified under a conventional label.
All lapses should be reported as a limitation.

ii. The Population: You should specify all the necessary parametergnsure that the
constituents and characteristics of the target ladpn are unambiguousThe target
population may be people, animals, objects or event

iii. Samples and Sampling techniques. The size of the sample and how the sample was
selected should be so described in such a way taw® eave the reader in doubt about
what you have done. Do not just say 100 resposd&ate randomly selected from the
population. Specify the method in which the simpaledom sampling was used. Is it by
the use of table of random numbers, describe whetileees of numbered papers were
jumbled in a box and picked up at random, etc.

iv. Instrumentation: In this section, you have to describe in fulladkst the tools for data
collection. Such tools like questionnaire, attduscales, tests, etc. should be fully
described to show their characteristics. You hale to report the reliability indices and
validation procedures. Where you used a stanaatcduiment, in your report, you have to
give the rationale for the appropriateness. Wlegereew instrument is developed, you
have to outline the necessary procedures followdxbth the construction and validation.

V. Data Collection: What methods did you use in your data collectio?d you use
research assistants? If yes, did they undergming? Did you collect the data
personally, or by post? What problems did you enter in the process of data
collection? All the steps which you have takenetsure the collection of valid that
should be reported.

Vi. Methods of data analysis: In this section, you will describe the techniquesich you
applied in the data analysis and the reasons ®rctioice. The reasons may be in
relation to the type of design, nature of the sasmn the type of data. Try to use the
simplest, well known method of data analysis. Bhere you use a mode of analysis not
widely known details of such method should be regzbr

3.2.5 Results and Discussion

i. Presentation and Analysis of data: This is the heart of the research report. Tisalte
are clearly and concisely set out using the mdsmihative modes of presentation.
Tables, figures, graphs and textual descriptions ased to clarify significant
relationships. They should be serially numbered t#fed so as to be self explanatory.
They should be simple and should be directly rdla® the hypotheses and/or the
research questions.
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3.2.6

3.2.7

Interpretation of the finding: The most important task which you have to underta
writing the results of your study is to identify damterpret the major findings. You
should be able to discuss possible reasons whyethdts occurred the way they did.
You should try to fit them into the findings of preus research, suggest the applications
to the field and make theoretical interpretations.

Summary and Conclusions

The Summary: In this section, you should clearly and conciselstate the problem, the
hypotheses and/or research questions, the maurdésabf the method omitting most of
the details concerning the subjects and measuckbsathe main findings.

The summary must be very brief, but consistent wittiear presentation of all important
information about the problem, method and finding&e findings should be listed by
number. You should summarise each major findingni@ or two statements.

The Conclusion: This gives answers to the questions raised or sfa¢ements of
acceptance or rejection of the hypotheses. It ldhba based solely on the findings
generated by the research.

Implication of the study: In this section, you may include ideas on thevahce of the
findings to educational theory and practice. Buwse ideas should be directly be derived
from the study.

Suggestions for further study: It may be appropriate here to suggest areasaiflgms
for further investigation. This is made as a restimatters arising from the research.

Supplementary Pages
Bibliography: In this section, you should include all refereno#ed in the report and
those not cited, but consulted to shed light on pheblem. References are cited

uniformly and according to a given style.

Most universities adopt the APA format. Referenmesdone serially and alphabetically.
You can look for the APA format and go through it.

The Appendices: This contains extra information which is parttbé report the reader

should know about, but not necessarily for inclosio the main report. They include
long tables, forms, instruction aids, data collegtinstruments, items analysis data,
scoring protocols and procedures, lengthy quotatedo.

Each separate entry heading is listed as APPENDIXPPENDIX B, etc.
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Self Assessment Exercise 21.1:

Go to any university library and select three dife research projects. List the items on the
table of content and compare them.

4.0 CONCLUSION

At the end of your programme, you are expectedatoyout a research. At the end of the
research, you are also expected to submit a wnigpart of the investigation. In this unit, you
have gone through the involvement in the writinghaf report. A very important demand here is
that you must be as objective as possible in yepont. At the initial stage, you cannot make
any statement that would show you are in favouagainst an idea. Your report should be
devoid of emotional or subjective statements. Ybould arrange the different parts of the
report so as to make it possible for a reader silyebocate any section of particular interest to
him.

5.0 SUMMARY

In this unit, we have discussed and presented alsdormat of a research report. We have also
discussed these steps in details stating from rtlenpnary stages to the supplementary stages.
We have emphasised that your reports should ngrésented with personal pronouns like I,
my, we etc. Instead use impersonal pronouns assiyEavoice. You should make sure that the
report is written in a clear, simple and straightfard style. Your motive should be effective
communication. Therefore, use very simple languageu should always be brief so as not to
bore your reader. Abbreviations should only bedusfger they have been written in full earlier.
Avoid the use of generalizations or conclusionsicvtare not supported by the findings. We
also said that every source cited in the work ardubut noted cited in the work should be
documented in the reference page. Improper caitairanability to give details of a source cited
in the body of the work should be documented in rifference page. Improper citation or
inability to give details of a source cited in thedy of the work should be avoided. Remember
that proofread the report thoroughly after typasegtt This will help you not submit avoidable
errors.

Congratulations for being part of the success swirfyNOUN, and for graduating in this
programme.

6.0 TUTOR MARKED ASSIGNMENT

Pick up any four (4) research projects. Studyatb&tracts. What are the things that are common
to all of them?

Answer to Question 21.1
1. Preliminary pages:

i. Title page
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il. Approval / Acceptance page
iii. Certification page

iv. Dedication

V. Acknowledgement page
Vi. Abstract

Vil. Table of Contents

viii.  List of tables

iX. List of figures

X. List of appendices

. Chapter 1: Introduction

i. Background to the Problem
il. Statement of the Problem
iii. Purpose / Objectives of the Study

iv. Significance of the Problem

V. Scope of the Study

Vi. Research Questions and/or Hypotheses
Vii. Definitions of Terms

. Chapter 2: Literature Review

I. Review of Related Literature
il. Conceptual Framework

. Chapter 3: Research Methodology

I. Research design

il. Population

iii. Samples and Sampling techniques

V. Instrumentation — construction of instrumentdjdadion, reliability of instruments,
administration and scoring

V. Methods of data analysis

. Chapter 4: Presentation of Results

i. Data analysis and findings
il. Summary of major findings

. Chapter 5: Discussion

i. Interpretation of findings
il. Discussion of findings
iii. Implication of the study
V. Recommendations

V. Limitations
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Vi. Suggestions for further study
7. Supplementary page:
i. Bibliography
il. Appendices
iii. Index
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