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INT RODUCTION

BED 212 FUNDERMENTALS OF DATA PROCES3NG

This courseis designed to equip the studentswith knowledgeof the data processng in technical
and vacaional educaion (TVE) espedally Business Elucaion research.

WHAT YOU WILL LEARN

You will learn the componentsof data processing, hardware and software componentsfile
maregementand organization in Busines€Education- based data. It will also interest you to learn
about basics of research, approaches and designs with data gathering techniques. Rievant
statsticd tods you can use toanayse your data wouldbe aadossand how towrite your reseach
reports.

COURSE AIMS

This courseaims at producing compeent busiress educaorswho will beversed in organizational

and research data processing inorder to foster time and effective information thatwill be used in

dedsion making. In orderto enable you meset the aboveaims, modues constiuting of units have
been produced for your study. Apart from meeting theaims of the courseas a whole, eat course
unit consistsof leaning objetives which are intended to enste your leaning effectiveness.

COURSE OBJECTIV ES

The courseobjedives are meant to enable you achieve/acquire the following:

1) Gain in-depth knowlalge of data processng and its furctions in busiess oganisations
and educational settings.

2) Appredate the historcd perspedive of data processngand how it evolhes from manual
to eledronicdly based data processng.

3) Acquireskills in generating researchabl e problemsand cerive relevant reseach questons
and hypothegs.

4) Understanding of thebasic research designs toemploy when condicting business
educdion studes.

5) Appredate variousresearch data collection tods thatare available to \arious busimss
and educationa projeds

6) Demonstate skillsin utilizing appropriate sttistical toolsin anayzing research dataand
giving relevant interpretations toresults generated.

7 Write comprehensivereseach reportsafter acquiring knowledge of thecomponents of
report witing.

WORKING THROUGH THIS COURSE
You are required to thoroughly work through all theunitsin this course. There are three modues
in all with 9xteen unis.

COURSE MATERIALS
Themajorcomponent®f this couseare
1. CourseGuide



2. Study units

3. Bxt books

4, CDS

5. Practice In-text questions
6. Tutor Assgnment file

7. E Fadlitation

STUDY UNITS

The breakdown of the three modues and study units are as follows: Every unit containsa list of
references and furtherreading. Try as muchas you can to get the listedbooks and furtherreading
materias. You are also expededto approach theinternet for further related reading matrials. This
is to widenas well as deepen the apth of unarstandingof this couse

MODULE ONE: INTRODUCTION TO DATA PROCES3NG

Unit 1: Corncept of Data ProCESSNG......ccvvviiiiiiiiiiieee e et e e e e e e e e 1
Unit 2: Historicd Perspectives of Data Pro0eSSNg .......coooeeeiiiiiiiiiiieiiiie et e 9
Unit 3: Hardware SUppatsin DataProeSSNg .......c.ccvvvvvviiiiiiiiiiiiiiee e e e e eeee e e e e e e e s omeeeannnes 14
Unit 4: Software Elementsin Data PrOCESSNG........uuuuuiiiiiiiiee e e 27
Unit 5: DataProcessig File Managementand Organisation.....................evveevenennnnnn.. 34
MODULE 2: DATA PROCESSINGIN EDUCATIONAL RESEARCH

Unit 1: Reseach Problem: Identificationand Formulation..............ccccceeiiiiiiieeeeiiiiieeeeeiiiiinenns 43.
Unit 2: Reseach Questionsand Hypothe®s for Data Pra&cessng..........ccoovvcuuieivivvininennnne. e. 51
Unit 3: Reseach Approaches andDeSIgNSIE ....oovvvieiiiiiiii e e 56
Unit 4: Reseach Approaches andDesSignSII€ .....ooooeiveiiiiiiiiie e e 68
Unit 5: Data Collection Toolsand MethOs...........coevvviiiiiiiiiiieee e 77...
MODULE 3: STATISTICSIN EDUCATIONAL RESEARCH

Unit 1 TaligeTe BeiiTo] g B (oS r= 11 IS 1 ol SRR 33...
Unit 2 Methods of Rpresenting Data and Measures of Central Tendency................... 89
Unit 3 Measures of Variability or Spread ...............oiiiiimeeiiiie e e 106
Unit 4 Measures of AssSaCiation/Comelation..........covveeeeeeeeiiieieeeeeee e 114
Unit 5 TeSTNG Of HYPOTNESIS.....euviiiiiiiiiiiiiieee e 127
Unit 6 ReseaCh REPOIMSWITING ...ovvuiicieieie e e e 145..



PRESENTATION SCHEDULE

Thepresentationschedule which is included in your course maerials givesyou the important dates
for the competion of tutor-marked assgnmentsand for attendance of tutorials. Rememker, you
are required to submitall your assgnments orduedates.Y ou shouldguard against falling behind
in yourwork.

ASSESSMENT

Your assessmenwill be based on tutor-marked assgnments(TMAS) and a final examination
which youwill write at the end of the course. You are required to compete four TMAs which will
contain 20 mitiple choicetest tems each.

TUTOR MARKED ASSIGNMENTS (TMA)

Every unit containsat least one or two assgnments. You are advised to work through all the
assgnmentsand submitthemfor assessmentY our tutor will assesghe assgnmentsand select
four, which will be maked and the best three will be ®lected which will consttute 30% ofyour
final grade. The tutor-marked assgnmentsmay be presentedto you in a separate fil e. Just know
thatfor every unit there are sometutor-maked assgnmentsfor you. It is important you do them
and submitfor assessrent.

FINAL EXAMINATION AND GRADING

At theend of thecourse, you will writeafinal examinationwhich will consttute 70%of yourfina
grade. In the examination which shall last for two hours, you will be required to answer 120
objectives questions in mitiple choice, Yes/Noand fill-in responsdormat.

COURSE MARKING SCHEME

This tableshowshow the acual
coursemarking isbroken down.

Assessment

Assignments Four assgnments. Best three
marks of the four count as 30%
of coursemarks

Final Examination 70%of overal coursemarks

Total 100%o0f course marks



MODULE ONE: INTRODUCTION TO DATA PROCES3NG

Unit 1: Corcept of Data Processng

Unit 2: Historicd Perspectives of Data Poocessng
Unit 3: Hardware Suppats in Data Pracessng
Unit 4: Software Elementsin Data Proessng

Unit 5: DataProcessig File Managementand Organisatn

UNIT 1: CONCEPTS OF DATA PROCESS3NG

CONTENTS

1.0 Introduction

2.0 Objedives

3.0 Main Content
3.1 Définition of Data, Information andData Processng
3.2 Components obData Processng
3.3  Advantages of Data Processng

4.0 Corrlusion

5.0 Summary

6.0 Tutor-Marked Assgnment

7.0 References /Further Readings

1.0 INTRODUCTION

Data Processng (dataprocessng)is adatacolledion, storage, retrieval, processng, transfamation
andtransmsson. Datais facts, concepts, or instructionsof aform of expresson, can bemanuwal or
automated device for processng in form of digital data, text, graphics or sounds.Data are
explained and, after giving a certain sense, they becomeinformation. The basic purpose of data
processng from a large numbe, possbly chaotic, difficult to understand and extrad the data
derived for same spedfic people who are valuable and meaningful data. Data processng is a
systemengineering and automatic control of basic aspeds. Data processng is applied throughout
the sacial production and social life in various fields. Data processng technology and its
application breadth and depth gredly affect the processof development of humanscciety. No one
be effedive in any lifed ndeavour without the support of data processng softvare, data
processng sofvare includes:writing processfor various programming languages and compilers,
data maragement, file systemsand catabase systems,and various methodsof data pracessng
software package. To ensuredata security and reliable, a range of data seaurity technologies and
maregement is \ery esential.



2.0 OBJECTIVES
At the end ofthis unit,you should be&ble to

Define the &rm data processng

Explain thecomponents of @aprocessng
List functions of dta processng

Explain at least three types ofdata

3.0 MAIN CONTENT

3.1 Definition of Data, Infor mation and Data Processing

You musthave performed many daily operationsthatneed your skills in data processng. As you
wake up in the morning, you think about nunber of activities to be scheduled for the day, the
amountof morey at your disposl to exeaute he activitiesand numberof people to neet to mée
you achieveyour goals for theday. Relevant dataare manpulated to get thingsdore.

311 Data

Data are any facts, nunbers, or text that can be processedby a compuer. They are the fads and
figures colleded, analyzed, and summarized for presentation and interpretation. Data can be
obtaired from existing sources, by condwcting an observationa study, or by conducting an
experiment. All thedata colleded in aparticular study are referred to as he data st for the stuly.
Today, organizationsare acaumuating vast andgrowing amourts of data in different formats and
different databases. Thisincludes:

Aoperational or transadional datasuch as, sales, cost, inventory, payroll, andacouning
Anonroperational data, sich as industy sales, farecast daf, and macro-emnomic data

A metadata - data aboutthe data itself, sieh as logicd databasedesign ordata dictionary
definitions

3.1.2 Information

The patterns, asociations, or relationshipsamong all this data can provide information. For
example, analysis of retail pointof sde transadion data can yield information on which products
are selling and when. The nead for converting facts into useful informationis not a phenomeron
of moden life. Throughout history, and even prehigory, people have found it necessay to sort
data into forms that were easier to understand. For example, the ancient Egyptians recorded the
ebb and flow of the Nile River and used this information to predict yearly crop yields. Today
compuers convert data aboutland and water into recommendationsto farmers on crop planting.
Medhanical aids to computationwere developedand improved uponin Europe, Asia, and America
throughout the seventeenth, eighteenth, and ninetenth centuries. Modern compuers are marvels
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of an electronics technology that continues to produce smalle, cheaper, and more pow- erful
comporents.

3.1.3 DataProcessing

Data are acollection of facts 8 unarganized but able to be organized into ussful information.
Processngis a ries of adionsor operationsthatconwvert inputs into outpus. When we speek of
data processng, the input is data, and the output is usful information. What thenis data
processng? So, we can define data processng as a series of adionsor operationsthat converts
data into ugful informaton.

Acoording to Carl (199) data processng is, broadly, "the colledion and manipulation of items of
datato produce meaningful information.In this senseit can be consicered asubsebf information
processng, "the change (processng) of information in any manrer detectable by an observer. The
term is often used more spedfi cdly in the contextof a busiressor other organization to refer to
theclass ofcommercial data processngapplications.To Ger, Gustav,Jacqui and Diane (20B), it
includes data cgpture, coding, editing, and imputation;deriving new variables; cdculating weights;
and finalizing the suvey datafiles

Data proaessng (numericd and non-nunerical) includes the analysis of various, sorting,
cdculating, editing, processng and handling data. The increasing populaity of compuersin the
field of compuer applications, a small proportion of numeical cdculation by compuer data
processng for information maregement has become a major applicaion. Such as the side of the
draw chart maregement, warehouse maragement, ac®uning maragement, transprtation
maregement,|T management, dfi ce automation. Geographical datain a large numberof existing
datain thenatural environment(land, water, climate, biological and other resouce data), there are
alargenumberof socio-econormic data (population, transport,industy and agriculture, etc.), often
require compiehensivedata piocesing. Therefore, the reed to establsh geographic databese, the
systemto collate and store gographic data to reduce redundancy, the development of data
processng software, full use of databese technology for data maregement and processng.
Reseach data also are processed taanswver research guestionsand testhypothegs.

For data processng busiress website: As the site visits is very large, making a number of
professona data analysis, data cleansing often have targeted, thatis not relatedto data, important
data such as dispo®d of. Then, the dita related to sub-classificaion of the ggments, you can
choos, depending onthe analysis of demandpattern analysis techniques,such as path anaysis,
interestin assocation les, clustering and soon.

We usethe term data processgng systemto include theresaurces thatare used to acomgish the
processng of data. There are fourtypes of resaurces: people, magrials, facilities, and equipment.
Peopleprovideinputto computers, operate them,and usetheir outpu. Materials, such as boxes of
paper and printer ribbors, are consuned in great quantity. Fadlities are required to housethe

compuer equipment, people and maerials.



1.1.3Types of Data

Think about any colleded data that you have experience of; for example, weight, sex, ethnicity,
job grade, and consicer their different attributes. Thesevariablescan be described as categoricd
or quantitative.

Typeof data Level of measurement Examples

Nominal =(no inkerent order in categories), eye color, ethnicity, diagnosis
Ordinal - (categories have inherent order). E.g. Job grade, age groups
Categoricd - Binary Gender (2 categoriesi Male / Female)

Discrete - (uswelly whole numbes) e.g. size of household (ratio)
Quantitative (Interval/Ratio)

Continuous- Can, intheory, take any value in arange, athough necessaily recrded to a
predetermined degree of precision)

Tempeature °C/°F (no absolutezero) (interval)

Height, age (ratio)

Other classification ofdata acardingto Bousbiaand Belamri (2014) are:

1. Qudlitative orquantitative chta.

2. Persordl, adminstrative and/or cemographic data (age, <X, €tc.).

3. Answers to ychological questionmires formeasuringuser ssdbisfaction, mdivation, sklls,
cognitive fedures, etc.
4. Angvers to guestionsand/or test scres of theacademic system.

5. Individual interadionswith theeducational system: from fine gainedactions suctes mouseelick,
to high level ones sich as numler of attempts, thelearner browsing pattern, etc. i Social
interaction (chat, sent nessa@s, farum participation, et.).

6. Viswd andfacial readions,etc.

3.2 Data processing functions
Data processng may involve various gocessesjncluding:
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Validation T It ensures that suplped data isclean, corred anduseful
Sorting i It arranges itemsin somesequence and/or in dfferent sets.
Summarization’i It reduces cktail datato its main poirts.

Aggregation T It combines muiple pieces ofdata.

Analysis i Itinvolvescollection, aganization, analysis, interpretation and pesentation of
data.
Reporting i It lists cetail or suimary data orcompued information.

ClassifcaionT It separates dhta into variouscaegories.

INTEXTQUESTIONS

1. Diferentiate between data and information

2. Mention four functionsof data processng

3. Enurarate three key termsthat are related to @ta processng.

Components of Data Processing
1. Basic data processng operations

Five basic operations are characteristic of all data processng systems: inputting, storing,
processng, outputing, and controlling. They are defined as follows.

Inputtingis the processof entering data, which are collededfacts, into a data processng system.
Stoling is saving data or information so that they are available for initial or for additional
processng. Processng represents performing arithmetic or bgical operationson data in order to
convert them into useful information. Outputing is the processof producing useful information,
sweh as a printed report or visual disgay. Controlling is direding themanrer and sequence in
which al of theabove operationsare performed.

2. xta stoege hierarchy

It is knownthatdata, once entered, are arganized and stored in successvely more comprehensive
groupings. Generally, thesegroupings are cdled a data staage herarchy. The genera groypings
of any data staage hierarchy are as follows:

1) Charecters,which are all writtenlanguage symbds: letters, numbes, and special symbds. 2)
Data elements, which are meaningful colledions of related charaders. Data elements are also
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cdled data items or fields. 3) Reards, which are collections of related data elements. 4) Files,
which are colledionsof related records. A &t of related fil esis cdled a data bese or a dta bank.
You also neeal to familiarize yourself with thesedata proceessng termsthatyou will comeaaoss
often duing study of this couse.

1 Compuer Software: the set of ingructions that direct the operationsof
compuers;
Compuer literacy: apart of acompuer, entering deta intothe device;
A program: facts unaganized but ableo beorganized;
Data: the output of data processng system;
Data processng: possessinguficient knowkdge of how compuers work tools and
what they can do to us¢hem asproblem-solving;
Dataprocessng f) aseries of operationsthat results inthe conversion of
data system into useful information;
Input:an electronic device performing cdculations  onnumeical data;
Output: an e ectronic device accepting the data processng results fromthe
compuer and disphlying them;
9. Useful information: a set of related files;
10.  Data bank: theresources required toaccomgish  the processng of data. These
resouices are persomel, matrial, facilitiesand euipmert.

o gabkowpn

o0 N

ADVANT AGES OF COMPUTER DATA PROCESSING

Now thatwe have diswssedfunctions and comporents of data processng, let us examine is

advantages. Compuer-oriented data processng systems or justomptter data processng systems

are not designed to imitate mantal systems.They should comhinethe capabilitiesof bothhumans
and compuers. Compuer data processng systems can be designed to take advantage of four

capabilities ofcompuers.

Accauracy. Once data have been entered corredly into the compuer componentof a data
processng system, the need for further manipuldion by humansgs eiminated, and the possbility
of error is reduced. Compuers, when properly programmed, are also unlikely to make
compuational errors. Of course, compuer systems remain vulnerable to the entry by humansof
invalid dat.

Ease of communications. Data, orce entered, can be tansnitted wherever needed by
communications networks. These may be either earth or satellite-based systems.A travel
reservations system is an example of a data communications network. Reservation clerks
throughouttheworld may makeanenquiry abouttransporation or lodgingsand receive an almost
instant response Another example is an office communications systemthat provides exeautives
with accessto areservoir of date, called a corporate data base, from their persoral microcomptter
work sttions.

Capaity of starage. Compuers are able to storevast amourts of information, to organize it,
and to retrieve it in ways thatare far beyond the capabilities of humans.The amountof data that

6



can be stared on devices such as magnetic discs is consantly increasing. All the while, the cost
per character of data stoed is deaeasing.

Sredl. Thespedl, at which compuer data processing systemscan respond,addsto theirvalue.
For example, the travel reservationssystemmentionedabove wouldnot be useful if cli- entshad
to wait more thana few seandsfor a responseThe esporse required might be a fraction of a
send. Thus,an important objective in thedesign of compuer data processng systemss to allow
compuers to do what they do best and to free humansfrom routine, error- pronetasks.The most
cog-effedive compuer data processng systemis the onethat does the job effedively and at the
least cost. By using computes in a cog-effedive manrer, we will be better able to respand to the
challenges and opprtunities ofour pog-industral, information-dependent socéty.

1 Inputing a) saving information r furtherprocessng;

2. Character b) theprocess of poducing useful information;

3. Databese ¢) meaningful colledions ofrelated characters;

4. Data elements d) the mostommon input evice;

5. Controlling  e) thepart of thecomputer that receivesand stores aafor processng;

6. Outputing f) direding the sequence of the operationsperformed;

7. Memory g) awritten language symbd;
8. Reaord h) acolledion ofrelated dataelements
0. Keyboard i) aset of related fads;

10.  Storing ) the processof entering colleded into a dta processng system;

4.0 Conclusion

Theunit 1 you have studiedhad exosed you to meanng of data, information and data
processing.

50 Summary

Data are any fads, numbers, or text thatcan be processedby a compuer. Data processng
(numericd and non-numerical) includes the analysis of various, sorting, calculating, editing,
processng and handling data. Advantages of data processng involve accuracy, easy of
communication, cgpacity of staage and speed.

6.0 Tutor-marked Assignment

i. Describetheterm daa processing



i, Explain five typesof data
iii. Discuss five functionsof daa processing

iv. Enumerate four advartagesof computer data processing.
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1.0 INTRODUCTION

Inunit 1, you came acrosssome of the key termsthatyou need to understand to continue
in this course.Y ou have studied that data processng involvesinputting, processing and
outputting. We shall in this unit intimate oursdves with the historical perspectives of
data processng and necessry steps to effective data processing would also be
discus=d.

20 OBJECTIVES
At the end of this unit, you should be ableto Discussthe historical perspective in data

processing



Listfour gppli cation of dataprocessng

Explain necessry steps for eff ective data processng
3.0 CONTENTS
3.1 Historical Perspective of Data Processng

311 Manual dataprocessing

Although widespread use of the term data processng datesonly from the nineeen-fifties® data
processng functions have been performed manually for millennia. For example bookkegping
involves functions such as posting tensadionsand produdng reports like the balance sheet and
the cash flow statement. Comgetely manwl methods were augmened by the applicaion of
mechanical or electronic cdculators. A personwhosejob it was to paform cdculations nanually
or usinga cdculator was cdled a"compuer."”

The 1850 United States Censusschedule was the first to gather data by individual rather than
houshold. A numberof questionscould be answered by making a check in the apprapriate box
ontheform. From 1850through 1880the CensusBureau employed "a systemof tallying, which,
by reason of the increasing numker of combinations of classificaions required, became
increasingly compex. Only alimitednumberof comhnationscould berecorded in onetally, soit
was hecessay to hand etheschedules5 or 6 times for asmany independent tallies." " It took over

7 years to pubish theresults ofthe 1880census™ usingmanual processngmethods.

312 Automatic dataprocessing

Theterm automatic data processng was applied to operationsperformedby means of unit record
equipment, such as Herman Hollerith's application of punched card equipment for the 1890United
States Census."Using Hollerith's punch card equipment, the GensusOffice was able tocompete
tabubting mostof the 1890 censusdata in 2 to 3 yeas, compared with 7 to 8 years for the 1880
census.... It is aso estimatd that using Herman Hollerith's system saved some$5 million in
processng cost'® (in 1890 dolars) even with twice as many questionsas in 1880.

313 Electronic data processing

Compuerized data processng, or Eledronic data processng representsthe furtherevolution, with
thecompuer takingtheplace of several independent pieces of equipment. The CensusBureau first
madelimited useof electronic compuers for the 1950 United States Census,usinga UNIVAC |
system, @dlivered in 152.

314 Further evolution
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Data processng (DP) has aso previoudy been used to refer to the department within an
organization responsble for the operation of data processng applications. The term daa
processng has mogly been subsumed under the newer and sonmewhat more genera term
informationtechnology (IT). Data proaessng has aajuired anegative connotation,suggesting use
of older technologies. As an example, in 1996 the Deta Processng Management Association
(DPMA) changed its nameto Assaciation of InformationTednology Professonals. Nevertheless,
the ermsare raughly synonymous.

3.2 Applications
321 Commerdal dataprocessng

Conmmercial data processing involves a large volume of input data, relatively few compuational

operations, and a large volume of outpu. For example, an insurance company needs to keep

records on tens or humells of thousnds of policies, printand mail bills, and receive and post
payments.

322 Dataandysis

In ascience or engineering field, thetermsdata procesgng and informationsystemsare consicered
too broad, and the more spedalized term data analysisis typically used. Data analysis makes use
of spedalized and highly accurate algorithms and statsticd cdculations that are less often
obsrved in the typical genera busiress environment. One divegence of culture ketween data
processng and data analysis is shownby the numeica representations generaly used; In data
processng, measurements are typically stored as integers, fixed-point or binary-coded dedamal
representationsof numbes, whereas the majarity of measurementsin data analysis are stored as
floating-point representaions of rational numbes. For data anal ysis, padkages like SPSS or SAS,
or their free courterparts sioh as DAP, gretl or PSPP are often used.

3.3 Stepsto Data Processng

Datais an integral part of all busiressprocesseslit is the invisible badkbone thatsupportsal the
operationsand adivities within a busiress.Without accessto relevant data, busiresses wouldyet
competely paralyzed. This is becaisequality data helps formulate effective busiress strategies
and fruitful busiress decisions. Therefore, the quality of data should be maintaired in good
condition in order to fadlitate smoothbusiress proceedings. In order to enhance busiress
proceeadings, data should be made available in al possble forms in order to incresse the
accessbility of thesame.

Data processng refers to the processof converting data from oneformat to anothe. It transforms
plain datainto valuableinformationand informaion into data. Clients can suppy datain avariety
of forms, be it .xls sheds, audio devices, or plain prined magria. Data processng services take
the raw data and process it acwordingly to produce senside information. The various
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applicaions of data processng can convert raw data into useful information that can be usd
furtherfor busiressprocesses.

Companes and organizations aaossthe world makeuseof data processng srvices in order to
facilitate their maket reseach interests. Data consistsof facts and figures, based on which
important conclusions can be diwn. When companies and organizations have access to useful
information, they can utilize it for strategizing powerful busiress movesthat would eventualy
increase the compaly revenue and decrease the cost, thus expanding te profit margins. Data
processng ensues that the data is presentedin a clean and systematic manrer and is easy to
understand and be used for furtherpurposes.

Here are the 5 steps thaére included in data processng:

Editing

There is a big difference between data and useful data. While there are huge volumes of data
available on the internet, useful data has to be extraded from the huge volumes of the same.
Extrading relevant data is one of the core procedures of data processng. When data has been
acawmuatedfrom various souces, itis edited in order to dis@rd theinappopriate ceta and retain
relevant data.

Coding

Even after the editing process, the available data is not in any spedfic order. To makeit more
senside and usable for further use, it neadsto be aligned into a particular system.The methodf
codingenaures just that andarranges ceta in acomprehendible format. The processis aso known
as retting or bucketing.

Data Enty
After the data has been properly arranged and coded, it is entered into the software that performs
the eventual cross tabulation. Data entry professonas do the task efficiently.

IN-TEXT QUESTIONS

1. Mention 3 key developmentsin data processing.

2. Whatis validationin data processing?

3. Data processng ensues that thedata is pesentedin aclean and systenatic
manrer and iseasy to undestandand be used for further purposes. Tiue or
Fdse
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Validation
After the cleansing phase, comesthe validation process. Data validation refers to the process of
thorowhly chedking the colleded data to ensure optimal quality levels. All theacaimuated data
is doublechecked in order to enaure that it contains no inconsisteies and is utterly relevant.
Tabulation
Thisis thefina stepin data processng. Thefinal product i.e. thedatais tabulated and arranged in
a systenstic format so that it can be further analyzed. Allthese
processesmakeup the compete data processng adivity which ensuses the said datais available
for access.

4.0 CONCLUSION

Data processng had pas®d through stages of devdopment in which electronic data
processing had taken over al forms of marua data processng. Data processng include
the stepsof dataentry, editing, coding, validation and tabulation.

5.0 SUMMARY

In this unit you have learnt about the historical evolution of data processing and the
stepsinvolved in data processing. The discusson in this unit had also helped you to
appreciate how dataprocessng canbe carried out in varous organisdion. Evolvement
of data processing comprised manual, auomated and electronic operaions to put data
into meaning form. Data processng is bascally applied to data analysisand for
commerdal purposes.Y ou will come across hard ware companents of data processing
inunit 3.

6.0 TUTOR-MARKED ASSIGNMENT
i. Exphin 3stagesof evolution of eectronic data processing
ii. Describe 5stepsthat are esentia for effedive dda processing

iii List four applications of modern-daydata processing.
7.0 REFERENCES/FURTHER READINGS

Illingworth, Vaerie (2016. A Dictionary of Computing. Oxford Paperback Reference (4th ed).

Oxford
University Press.

Truesdell, L. E. (196b6). Theory of computer science

Bohme, F.;Wyaitt, J. P.;Curry, J. P.(1991). 100Y earsof Data Processing: ThePunch @rd Century.
United States Bureau of the Cersus.

Lingworth, V. (1997). Dictionary of Computing. Oxford PagrbackReference (4th ed). Oxford
University Press. ISBN 978019280046.
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UNIT 3: HARDWARE SUPPORTS IN DATA PROCESSING
CONTENTS

1.0 Introduction

2.0 Objedives

3.0 Main Content

3.1 Input,Processngand ouput Components oData Processng
3.2 Architedure of Compuer System

3.3  Input Devices

3.4 OutpubDevices

4.0 Corrlusion

5.0 Summary

6.0 Tutor-Marked Assgnment

7.0 References /Further Readings

1.0 INTRODUCTION

Now that you have covered the concept of data processng and its historicd perspedives
inunits 1 and 2, it is necessay to discusghe hardware supportsn data processng. In this unit we
shell look at input, processng and output devices for effective data processing in various
organisatiors.

2.0 OBJECTIVES
At the end ofthis unit,you should beble to

Identify input, processng and outputcompanents of cita pro@ssng
Discussthe anatomy of acompuer system

Mention speafic examples of outputdevices

Differentiate between plotters and printers
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3.0 CONTENTS

3.1.Input, Procesgng and output Componentsof Data Processng

Whenever acompuer is used it must work its way through three basic sbges kefore any task can
becompeted. Theseare input, pracessng and outpu. A Computer works throwgh thesestages by
runningaprogram. A program is a set of step-by-step instructionswhich tellsthecompuer exadly
what to do withtheinputin order to produce therequired outplt.

3.1.1Input

Theinput stageof computing is concerned with getting thedata needed by the program into the
compuer. Inputdevices are used to do this. Themostcommonly used input devices are themouse
and the leyboard.

3.1.2Processng

The program containsinstructions about what to do with the input. During the processng stge
thecompue follows these instructionsusingthe datawhich hasjust been input. What thecompuer
produces at the end of this stage, the outpu, will only be as good as the instructionsgiven in the
progam. In other wordsif garbage has been putin tothe program, garbageis what will come out
of thecompuer. Thisis knownas GIGO, orGarbage In GarbageOut.

3.1.30utput

The outputstage of computing is concerned with giving out processeddata as informationin a
form thatis useful to theuser. Outputdevices are used to do this. Themostcommonly used output
devices are the green, which isalso alled amoritor orVDU and the printer.

3.2. Architectureof Computer System

This is the'brain' of the compuer. It is where al the seaching, sorting, calculating and dedsion
making t&es place The CPU colleds al of the raw data from various input devices (such a
keyboard or mouse) and converts it into useful information by carrying out software instructions.
Theresultof al that wak is then sent to outputdevices suches montorsand printers.

The CPU is a microprocessor - a silicon chip - compo®d of tiny electricd switches cdled

'transistors. The pedl at which the processorcariesoutits operationsis measured in megahertz
(MH2z) or Gigahertz (GHz). The hgher the nunber of MHz the faster thecompuer can process
information. Acommon CPU today runsat around 3 GHz or mae.

TheIntel Pentium pracessorand theAthlon are examples of aCPU.
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Figure 1.1 Block diagram of CPU
3.2.1 The Control Unit (CU)

The Control Unit (CU) co-ordinatesthe work of the whole compuer system. It has three main
jobs:

1. It cortrols the fardware attached tothe system.The Control Unit moritorsthe hardware to
makesurethat thecommandsgiven toit by the current program ae adivated.

2. It controls the input and output ofth, soall the signals go totheright place at therighttime.
3. It cortrols theflow of data within theCPU.
3.2.2 TheImmediate AccessStore (1AS)

The Immediate Access Store (IAS) holds the data and programs needed at that instant by the
Control Unit. The CQPU reads data and programs kept on the backing storage and stare them
tempaoarily in the IAS's memay. The CPU neels to do this becaiseBading Storeis muchtoo
slow to be able torun data and programs from diredly. For example, lets pretend thata moden
CPU was slowed downto cary outoneinstruction in 1 seoond, thenthe hard disk (i.e. Backing
Store) would take 3 morths to suply the data it needs!

Sothetrick isto cdl in enough of the data and programsinto fastImmediate A ccessStorememory
soas to keep the GPU busy.

3.2.3 ALU dandsfor Arithmetic and Logic Unit.
It is wherehe computer procesesdata by either manipulatingit or acting upon it. It hastwo perts:

1. Arithmetic @rt - does exadly what you thnk it should- it does thecdculations on @ta sich
as 3 +2.
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2. Logic part - This sction deds with carrying outlogic and compaison @erations on dta. For
example working outif onedata value is bigger than anotherdatavalue.

3.2.4 Input Devices

Due toa constnt reseach in the compuer hardware we have a large number of input devices
recdl that before data can be processed by the compuer they mustbe translated into machine
readable form and enteredinto the compuer by an input device. Here we will introduce a variety
of input cevices.

3.2.4.1 Keyboard

The keyboard is the most widely used input device and is used to enter data or commandsto the
compuer. It hasaset of alphaket keys, a set of digit keys, and variousfunction keys andis divided
into four main areas:

AFunction keys across the top

AL etter keys inthemainsedion

A A enic uegpad on theright

A C umogeonent andediting keys between themain sestion and the nuraric keypad.

Thelayoutof theletters on akeyboard is standrd acrossmany countriesandis cdled aQWERTY
keyboard. The reme comesfrom the first six keys on the toprow of the aphaletic charaders.
Somekeyboards comewith added keys for using the Internet and others have an integrated wrist
support.Ergononic keyboards have been developed to reduce therisk of repetitive strain injury to
workers who wse keyboardsfor long periods oftime.

Thecompuer's processor scansthekeyboard hundeds of timesper seandto seeif akey has been
pressed When a key is pressedadigital codeis sent to the Central Processng Unit (CPU). This
digital codeis translatd into ASCII code (American Standard Codeof Information Interchange).

For example, pressng the'A' key produees the bimry code01100001representing the lower case
letter 'a. Holding down the shift key at the same time produces the binary code 01000001
representing the uper caseletter'A’.

Advantages:

A Mcoosuers have this device attached toit
Alt is areliable method for data input of tet andnumbes
A A stypisttah eat@ data very quickly.

ASpedalist keyboards are available
17



Disadvantages:
Alt is very easy to make mistakes when typing datain

Alt can bevery time consumingto entr data ushg akeyboard, especially if you are not a skilled
typist.

Alt is very difficult to enter somedata, for example, details of diagrams andpictures.

Altis very slow toacessmenusand not fiexible when you want to move djects aound the
screen

A tixultffor people unable to usekeyboards ttrough paralysis or musular disorckr.
3.2.4.2 Mouse

A mouseis themostcommon panting device thatyou will comeacross.It ereblesyou to conitol
the moementand positon ofthe m-screen cursor by moving it aroundon thedesk.

Buttons on the mouselet you select options from menusand drag objects around the screen.
Pressng a mousébutton produces a 'mouse click'. You might have head the expressons'double
click’, 'click and drag' and 'drag and dop'.

Most mice usea small ball located underneah them to cdculate the direction thatyou are moving

the mousen. Themovenent of the lall causestwo rollers torotateinsidethe mous; onereords
themovenentin anorth-southdiredionandtheother recordsthe east-west movenent. Themouse
monitors how far the ball turnsand in what diredion and sendsthis informationto the computer
to movethe panter.

Advantages:
Alded for use with deskbp computers.
A 4y suppliedwith acompuer so noadditional cost.
A Al | wsrsrandtd befamiliar with usingthem.
Disadvantages:

They neal aflat space closeto thecomptter.

AThe mousecannot essily be used with laptop, notebook or palmtop comptters. (These need a
tradker ball or atouchsensttive pad cdled atouchpad).

3.2.4.3 Trackball

A tracker ball is like an upsidedownmousewith theball ontop. Tuning theball with your hand
movesthe pointer onthe screen. It has buttonslike a standrd mous, butrequires very little space
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to operate andis often used in conjunctionwith compuer aideddesign. You will often find asmal
tradker bal built into laptop compuers in place of the conventional mou<.

Advantages:

Alded for use where flat space close to thecomputer is limited.

ACan beuseful with lapbpsas they can be built into the computer keyboard or clipped on.
Disadvantages:

A Not sasuangart Soan ddditional cost andusers haveto learn how to usethem
3.2.4.4 Joystick

A Joystick is similar to atradker ball in operation except you have a stick which is movedrather
than arolling ball. Joysticks are used to play computergames.Y ou can

movea standrd joystick in any one of eight directions.Thejoystick tells the comptter in which
diredion itis beingpulled and thecompuer uses ths informationto

(for example) movear acing car on screen. A joystick may also have severa buttonswhich can
bepressedo trigger actions suctes firing amisgle.

Advantages:
AThereis an immedite feel of diredion dueto the movenent of the stick
Disadvantages:

Asomepeoplefind thejoystick difficult to control ratherthanother pointand click devices. This
is probably becausemore arm and wrist movenent is required to control the pointer thanwith a
mouseor tradker ball.

AJoysticks are not paticularly strong and can bresk easily when ugsed with gamessoftware.

3.2.45 Touch Screen

Thesescreensdo asimilar job to conagpt keyboads. A grid of light beams orfinewirescrisscrossthe
computer sreen. When you touch the screen with your finger, the rays are blocked andthe computer 'senses’
where you hare pressed. Touch screenscanbe wsed to chooseoptions which are displayed onthe screen.

Touch screens are easy to use and are often found as input devices in public places such as
museumsbuilding sccieties (ATMSs), airports or travel agents. However, they are not commonly
used elsewhere since they are not very acairate, tiring to usefor a long period and are more
expensive ttan alternatives sucheas amous.
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Advantages:
A asfto use

A Software can alter the screen while it is running, making it more flexible that aconcept
keyboard with apermanent overlay

A Bktraperipheras are neaded apart from the tosh screen moritor itself.

A Bkperience or compeence with compugr systems ae needed to beable to use it.

Disadvantages:

A Not ferinputiray bkergesmourts ofdata

A Neytaccurate, selecting detailed objects can be difficult with fingers
A T itoruseforgalong period of time

A Mexpeesive ttan alternatives suches amouse.

A Thosmeensare not mbustand can soon lecomefaulty.
3.2.4.6 Digital Camera

A digital cameralooksvery similar to atraditional canera. However, unlike photaraphiccameras,
digital cameras donotuse film. Insideadigital camerais an array of light sensors.When a picture
is taken, the different col orsthatmakeup the picture are converted into digital signals (binary) by
sensors plaed behind thelens.

Mostdigital cameraslet you view theimage as soonas you have taken the picture and, if youdon't
like whet you see it can be ddleted. The image can then be stad in the cameras RAM or on a
floppy disk. Later, the pictures can be transferred ontoa computer for editing using photoimaging
software. The amountof memay taken upby each pictue depends on itgesolution.

The resoluion is determined by the numberof dots which makeup the picture: the greater the
number of dotsvhich make upthe pictue, the clearer the mage. However, higher resoluion
pictures takeup mae memory (and are moreexpensive).

Resoluion rangefrom about 3million (or Mega) pixels up to 12 Mga pixels Digital cameras are
extremdy useful for taks such as produdng newsletters. There is often adigital camera built into
mohile phores that oprates inexadly the smeway as astardard one.

Advantages:
A HNlmis readed and there are no film developing coss
A whanted imeges can bedeleted stiaight away
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A Ycenedit, enlarge or enhance theimages

Almages can beincorporated easily into dacuments sent by e-mail oradded to awebsite.
Disadvantages:

A didd cameas are generally more expensive ttan ordinary cameras.

Almages often have to becompressed taavoid ushg up toomuch expensivememay

AWnhen they are full, the images must be davnloaded to acomptter or deleted before any more
can betaken.

3.2.4.7 Scanner

A scanner is another way in which we can cepture still images or text to be stored and used on a
compuer. Images are stored as 'pixels’.

A scanner works by shinng abeam of light on to the surface of the object you are £anning. This
light is refleded back on to a sensor thatdetects the color of the light. Therefleaedlight is then
digitized to build up a digital image. Scanner software uswlly allows you to choosebetween a
high resolution (very high quality images taking up alot of memory) and lower resolutions.

Spedal software can also beused to convert images of text into adualtext datawhich can be edited
by aword processor. Ths softwareis called an "Opticd Character Reader" or OCR.

There are two types of scanner:
AFlatbed Scanner

A andlheld Scanner

Themostpopulartype of scanner is theflatbed.It worksin asimilar way to aphotocopér. Flatbed
scanners can can larger images and are moreaccurate than handheld sanners.

Handheld scanners are usuelly only a few inches wide and are rolled acrossthe documentto be
scanned. They perform the same job but the amountof informationthatcan be scanned is limited
by thewidth of the scanner and theimages produced are not of the same quality as thoseproduced
by flatbed scanners.

Advantages:

AFlat-bed scanners are very accurate and can produce images with afar higher resolution than a
digital camera

AAny image can be convertedfrom paper into digital formatand laer enhanced and used in
othercompuer documents.

21



Disadvantages:

Almages can takeup alot of memory space

A Tqteléty of thefinal imagedependsgreatly upon the qality of theoriginal document.
3.2.4.8 Graphics Tablets

Graphicstablets are often used by graphicsdesigners and illustrators. Using a graphicstallet a
designer can produce much moreaccurate drawings on the screen thanthey could with amouseor
otherpointing device. A graphicstablet consistsof aflat pad (the tablet) on which you draw with
aspedal pen. As youdrawonthepad theimageis created onthescreen. By usinga graphicstablet
adesigner can produce very accurate an-screen drawings.

Drawings created using a graphics tablet can be acarrate to within hundedths of an inch. The
'stylus' or pen thatyou use may have buttonsonit thatad like a set of mouse buttons. Sometimes,
instead of astylus a hghly accurate moug-like device cdled apuck is usd to draw on thetablet.

Advantages:

Aln adesign environment where it is morenatural to draw diagrams with ncil and paper, it is
an effedive method ofinputtingthe cita intothecomputer.

Disadvantages:
A Nsgbodas amousefor clicking on menuitems.

3.2.5 Output Devices

Once data has been inputinto acompuer and processedit is of little useunlessit can beretrieved
quicky and easily from the system.To allow this, the compuer mustbe conneded to an output
device. Themostcommon outputdevices are computermonitorsand printers.

However, outputcan also be toa modema pldter, speakers, a compuer disk, anothercomputer
or even arobot.

3.2.5.1 Monitor

A Monitor (or "screen") is the most common form of output from a compuer. It dispgays
informationin a similar way to that shownon a television screen. On a typica compuer the
monitor may measure 17 inches (43 cm) acrossits disphy area. Larger monitors makeworking at
acompuer easier onthe eyes. Of cours, the lager the reen, the hgher its cost! Typical larger
sizesare 19-inch, 20 inchand 21inches.

Part of thequality of theoutputonamonitor dependsonwhat resolution it is cgpable of disgaying.
Other factorsincludehow muchcontrastit has, its viewing angle and how fast does it refreshthe
screen. For example, a good compuer game nedals a fast screen refresh so you can see all the
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adion. Thepicture on amoritor ismade up ofthousnds of tny colored dots @lled

pixels. The quality and detail of the picture on a montor dependson the numberof pixels thatit
can disphy. Thedenser the pixels thegreater the clarity of the screen image.

A PC monitor contains anatrix of dots of Red, Green and Blue knavn as RGB. These can be
blended to dsplay millions ofcolors.

Thisis oneRGB pixel of light
R +B =M (magenta)

B +G=C (cyan)

G +R =Y (ydlow)

R +G +B =W (white)

Thetwo most commotypes of monitor are a cathode-ray tube (CRT) moritor and aliquid
crystal dispéy (LCD).

Liquid Crystal Dispay (or "TFT" Display)

Thisis smallerand lighter thanthe CRT (see below), which makes them ideal for usewith portable
laptops,PDAs and Palmtops. Even desktop computeas are using thermow that their price has
becomecomparable toCRT monitors.

Liquid Crystal is the material used to create each pixel on thescreen. The matrial has a speda
property - it can 'polarize’ light depending onthe eledricd chargeacrossit. Chargeit oneway and
al the light passng through it is set to "verticd" polarity, charge it another way and the light
polarity is set to "horizontal'. This fedure alowsthe pixels to be created. Each tiny cdl of liquid
crystal isapixel.

TFT (or Thin Film Transstor) is the device within ead pixel that sets the charge. And so
sometimeghey are cdled "Liquid Crystal Display" referring to the matria they useor they are
cdled "TFT disdays" referring to thetiny transistors that makéhem wak.

LCDs e much kesspower than anomal monitor.
Cathode Ry Tube

The CRT works in the same way as a television - it containsan eledron gun at the bad of the
glasstube. This fires electrons at groupsof phasphor dotswhich coat the ingde ofthe sreen.
When theelectrons strikethe phosphodots they glow to give thecolors.

Advantages of montors
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A d&ively cheap

A eRble

A arCdisphy text and gaphics in awide range of colours

A #dash task is pocessal, theresults can bedispayed immedately on thescreen
A Ou enbestrolled backwardsand forwardseasily.

A @ui

ADo not waste @per

Disadvantages of monitors:

ANo permanent copy to keep - theresults will disapga when the
compuer is switthed off.

A U raldedior users with visual problems.

A I@alimitedamountof information @n bedispayed at any one time
AScreens are made of glass and can bevery fragile.

3.252 Printers

Printers are outputdevices. They are dedicated to creating paper copiesfromthecompuer. Printers
can produce text and images on paper. Paper can be either separate sheets such as A4 A5 A3 etc.
or they may beableto print on continuous

(fanfold) paper that feed through the machine. A ream of A4 paper continuouspaper with holes
on the edges, used by dot matix printers. After you print on fanfold paper, you have to separate
the pages and tear off the edge strips. Very spedalist printers can also print on plastic or even
textiles sieh as T shirts.

Someprinters are dedicated to only produdng black and white outpu. Their advantage is thatthey
are often fasterthana color printer because effectively there is only onecolor to print (Black).
Color Printers are dedicated tocreating text and imags in full

color. Someypes can even produce photographswhen spedal paper is used.

There are three main types of printer that you need to know about. You will be expeded to
understand the nain differences i.e. puchasecosts, ruming cosss, quality and speed

Thethree types are Laser, Dot Matrix and Inkjet.
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3.25.3 Plotter

Theseare outputdevices thatcan produce high quality linediagramson paper. They are often used
by engineering, architeds and scientific organizationsto draw plans,diagrams of machines and
printed circuit boards.

A plotter differsfrom a printer in that it draws images usng apen that can be lowered, raised and
movedaaossthe page to form continuouslines. The electronicaly controlled pen is movedby
two compuer-controlled motors. The pen is lifted on and off the page by switchng an
electromagnet on and &f.

Thepaper is handled indifferent ways depending on thdype of plotter.

Flatbed platters hold thepaper still while the pepnsmove.

Drum dottersroll the mper over acylinder Pinch-roller plotter with amixture of thetwo.
Advantages:

A rdwings are of thesame quality as if an expert drew them

AL arger sizes of paper can be used thanwould befound on mosprinters

Disadvantages:

APlotters are slower than printers, dawing eat line separately.
A €y &re often mae expensive to liy thanprinters

AAlthough drawings are competed to the highest quality they are not suitable for text (although
text can beproduced)

AThere isa limit to the amountof detail theseplotters can produce, athough there are plotters
which are "pen-less" the set are usd for high-density drawings as may be used for printed circuit
board layout.

Aln recent years, chegoer printersthatcan handle A3 and A2 sized paper have resulted in adecline
in thenedal for smalkr plotters.

IN-TEXT QUESTION S
Refl ect onwhat you have studied by amswering thefoll owing questions

Awhat do you men by information? How it is different from das? Explain.
A Explain the pocess of inputi processng - outputwith the help of suitable
examples.

A xqiain thearchitedure of aCompuer System.
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4.0CONCLUSION

This unit focused on hardware devices for data processng. We need relevant input outputdevices
to enter data and to showthe results of every proesseshatis caried out by the compuer. Your
knowledge of compuer hardware had given you basic skills to userelevant devices to input,
processand obtain informationnecessary foe decision-makingin your educaional endeavor and
busiressventures.

5.0 UMM ARY

Data processngis any compuer processthat corverts data intoinformation. Dataare any facts,
numbes, or text thatcan be processedby a computer. The patterns, assocations,or relationships
among al this data can provide information The (PU is a microprocessor - a slicon chip -
compo®d of tiny eledricd switches cdled ‘transistors. The keyboard is the mostwidely used
input device and is used to enter data or commandsto the compuer. A Joystick is similar to a
tradker ball in operation except you have astick which is movedratherthanarolling ball. Graphics
tablets are often used by graphicsdesigners and illustrators. The mostcommon outputdevices are
compuer montors and printers. Meta data is data aboutthe data itself, such as logicd database
design or datadictionay definitions.Resoluion of adigital camerarangefrom about 3 million (or
Mega) pixels up to 12 Mgapixels.

6.0 TUTOR-MARKED ASSGNMENT

1 Explain whet is ment by the &rm input device? Give three examples of input devrces.
Also give possilbe advantages and dissdvantage of the same.

2. Explain whet is ment by theterm ouput devtce? Give three examples of output dedes.
Also give possilbe advantages and dissdvantage of the same.

3. What are different types of printers?How a plotteris dfferent from aprinter?
7.0 REFERENCES /FURTHER READINGS

Clifton, H.D. (2017. BusnessData S/stems:A Practical Guideto Systems Analysis and Data
Processing. London: Prentice Hil |
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UNIT 4: SOFTWARE ELEMENTSIN DATA PROCESSING
CONTENTS
1.0 Introduction
2.0 Objedives
3.0 Main Content
3.1 Corept of File and File Contents
3.2 Fileorganization and Operations
3.3 Storingand Bading up of Files

3.4 Data Capturing, Verification andValidation

4.0 Cafusion

5.0 Summary

6.0 TuteMarked Assignment
7.0 Bterences / Further Realings

1.0 INTRODUCTION

Y ou have learnt fromthe previousunit that hardware are equipmentused for data processing. Theyoperate
in form of input, processing and output units. The equipment are useless unless sane other materials are
installedinto themto make them work. In this unit therefore, you will learn abaut sdtware that drive the
hardware to function.

2.0 OBJECTIVES
At the end ofthis unit,you will beable to

Define software

Differentiate between system softvare and application software

List the furctions of gerating system

Enunerate theconsiderations to benadein sekding application software

3.0 MAINCONTENTS

3.1 Definition and Typesof Software

Software is suite programsthat make the rardware components otompuers tofunction.
It is acolledion of programs. Programs ae computerinstructions whch control theworks of
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compuers. Theseare compuer languages which guidesand directs how compuers are putinto
use. Software are categorized into two broad ways: Systemsoftware and Application software. Let
us lookat each of them oneby one.

3.1.1 Operating system

Operating systemare compuer-orientedsoftware which controlstheinternal operation of
compuer system.An operating systemconsistsof suites of programs, one of which the maser,
kernel or exeautive progam, remainsresidentin the main store ofthe compuer. This program
controls the other operating systemprograms in the suite and between them they control the
applicaion programs. Example of current operating system that are commonly used today is
Windowscomingup in vaiousversions.

Thefollowing are the functions of orating system:

Priority assgnment: Operating system manipulates jobs awaiting exeaution are scheduled
acording to either apredetermined or dynamic assignment plan.

Controlof multi-programmingin which programs are exeautedin order to achievetheir purposes.
Spooling: Thecontrol ofinput/output peipheral in order to achievetheir utilization.

Communication: It contols dataransmisson between terminals and computer, and compuer-
to-compuer.

Dynamic allocaion of main and lading starage, includingvirtual storage
Databese: It dso controlsdatabase maagementsystem.

Software control: Software such as assembles, compilers, utlity software and subroutinesre
controlled so ttat they available immediately when required.

Application padkage control espedally with minicompuers.

Operations bg: Thisinvolves mainenance of details ofall jobscaried outby the compuer
3.2 Application Software

3.2.1 Description of Applicéion Software

Application software comprisesthe programs that are written spedficaly to acieve results
appertaining to the companyé adivities. In otherwords application software is user-oriented as
oppowd to systemssoftware which compuer-oriented. Application software comesfrom two
soucss, i.e. the company& own DP stdf or from external agencies. In the ealy yeas of DP,
purchased oftware was often foundto be toarestrictive and badly documentedso that apart
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from payroll was not accepted. Existing applicaion padkages are available for use. A busiress
application pakage isa compete suite of programstogether with assocated documentgtion. It
covers a busiressroutine, is suppliedby acompuer mandadurer or software hotse, onlease or
purchase. A package is normally intended to meet the neals of a numberof different user
companes. It aso contains a numberof options;theseare selected by user by the insertion of
parameters before use.
3.2.2 Advantages of Application Padkages

Thefollowing benefits should beacacrued from theadopion ofan application padkage:
Implemertation ofan applicaion is quiclker and possbly cheaper.
System asigns, ppogramming and system &sting are maximised.
System daumenttion isprovidedwith the mdage.

Portability from the existing computer system toany new compuer adopted by the wser.

Efficiency in terms ofspeed, storageequiremerts and acaracy.

3.3 ConsideationsRega ding Application Packages.

Before any organization consicers theuseof application padkage, it is necessaly to give
consiceration to:

Definition of Requirements

The user compaly cannot abandonthe study of compaly objectives, systems investgation and
consequent definition of DP requirements.In theserespects the approach is the @me as when
designing a DP systemsfor in-houseprogramming.

Study of Range

A range of packages should be examined in depth before a choice is made, and existing users of
the padkages should be consulted or their practicd experiences and opinions. It should be
rememlered that the mee commonly used padages resultin pressue on the

supplies to keg themup-to-date.
Interfacing

Considration should bejiven to howa padkage interface with the useré own routines, both
existing and future especially in the area of database.
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Amendments

At least onememler of the user company staff mustbe competely conversant with the detailed
operationsand cgpabilities of the package adopted. The padkage sipplier mustbe ina posiionto
suppy al the necessary on-going amendnents, espedally thoserequired through legislation sich
as fortaxation.

Performance

How efficient is the package in terms of its average and maximum run timeson the compuer?
What resources des it demand suh as peripherals and of mainand kecking stoage?

Contrad Terms

Thetermsof contrad should embrace factors such as the terms of payment, suppligs éssstarce
with implementtion, extent of dacumengtion and future maintenance

3.4  Typesof Appli cation Software
34.1 Spreadshed Software

A spreadshed aso known as a worksheet, is a multipurpose methodhat is usable for
variety of plannng, modeling and forecasting purposes, e.g. budgeting, sales analysis, payroll and
break-even analysis. The principle of a preadshed is thatit stimulates a lage matrix of cdls
within ead of which a data item or formula can be held. A dispgay of cdls, i.e. a window, is
scrolled up or down and right or left so thatany cell may beinspeded at will. Each are located
using therow and column identifier. All vertical cdls are referred to as columns while the
horizontal cdls are rows. Among thebetter-known spreadsheet progams are Microsoft Excd,
Multiplan, Supercalc, Lotus Worksand Visicdc.

34.2 Word processng Software

Word processng is an enhanced methodof typing which converts text into form the
typewritten documents but also stores it in compuer storing devices like hard disks, floppy drives,
flash drives, CD-ROM and tapes (Opateye, 1999). It involves the compostion, recording,
transcription, editing and communication of text. A feature of Word processng is its ability to
interface with other text that automaticdly incorporates the relevant names, descriptions and
numeica dat. Word processngused in offices can becategorized into thefollowing groups:

One-off texts, such as indvidualized lettas and memaoanda

Replicaedtexts, such as stanard letters and certain legal documents perhaps with somedegree
of individuality.
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Updatabletexts, such as reportsand mandadurers thanwals thatmay need amendingat regular
and frequent intervals.

Examples of Word processng packages are Windows Microsoft Word, Windows Word-perfect
and Page malker.

3.4.2 [tabaseManagementSoftware (DBMYS)

A datalese is a colledion of data supporting e operations of the organization. More
spedfi cdly, a database entails creating and maintaining data in compuer storage in such a way
that it is usable for many purposes. In order to have an efficient database there are certain
characteristics thet must be net, i.e. it mugd:

Be subgantially non-redundant

Be program independent

Be usable by all the pograms

Includeall the recessary structural interrelationships of dta

Have common approach to theretrieval, insertion and amendnent of data

Database maragementsystemtherefore could be defined as asystemthatorganizes the starage of
datain such away to facilitate its retrieval for many different applicaions. The characteristics of
logical data are dedded by the userd see for flexibility in processng data. In many busiress
situations there is an unlimited range of éémards for data; new problems and consequent new
arrangements of dta occur frequently. Examples of fadlities ofDBMS are

Screen formatting for ease of data entry

Reoord and file locking to makemulti-user systemsseaure

Sortingrecords into ay sequence

Creation ofan audit trail

Logging of transadions

Control of Passwuals

Acceptance of written programs forenhancing DBMS

Acceptance of high-level languages as ameans ofmakingchanges tothe contents ofthe ditabase

Validation ofdata
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Dynamic creaion and maintenance of data dctionary
DBMS application packages available for usetoday are Oracles, FoxPro, Microsoft Access et.
3.44 Acoouning Software

Thisinvolve awide range of selection of softwarethat is available for busiressapplicaions
sweh as payroll, sales, purchases and nomina ledgers, stockcontrol, financial modeling, suivey
and so on.

3.45 Statidical Analyses Software

Statigical analysis software is an applicaion padkage thathelps in processng reseach-
based data in order to answer research questions and test hypothegs. Such software relps in
entering and processng data colled during thecourseof study. Data analyses padkages include
Statigical Padkage for Social Scientist (SPSS), Statigical Analysis for Sdentists(SAS) among
othes.

IN-TEXT QUESTIONS
Reflect onwhat you have studiedin this wunit by arswering the following questions

A What doyou undrstand by fiSoftwared?

AApplication software are programs written to contol all opeations ofcomputer.
Yes / No

AList three requirements to beonsidered when you want to acjuire an application
padkage.

4.0 CONCLUSION

Software play important roles in the operations of compuer. None of the hardware
component®f the compuer could efficiently utilized without software thatenable themto work.
Software could be system in natue which are machinelanguage or operating system thatcontrols
all operationsand application padkages that are user-oriented b ased on the demandsof activities
of the user. Certain consideations should be putin place before puchasing or developing
application software.

5.0 SUMMARY

Inunit 4, we have lookedat software as suite programsthat makethe hardware compments
of compuersto function. It is acolledion of programs. Programs are computerinstructionswhich
control theworks of compute's. Operating systemare compuer-oriented ®ftware which controls
the interna operation of computer system.applicaion software is user- oriented as oppo®d to
systems software which compuer-oriented.
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6.0 TUTOR-MARKED ASIGNMENT
i Mention five functionsof Operating system.
ii. Enunerate five advantages of applicaion software
il . Differentiate between Spreadsheet andWord piocessng
V. Distinguish letween databaseand database managementsystem.
7.0 REFERENCES /FURTHER READINGS
Opateye, J.A. (2015. Elementary ComputeSudies for Schools.Lagos. Arise Pulbications.

Carl, F. (2014. Data Pocessng and Information Technology. London. homson

33



UNIT 5: DATA PROCESSING FILE MANAGEMENT AND ORGANI SATI ON
1.0 Introduction
2.0 Objeaive
3.0 Main Content
3.1 Corept of File and File Contents
3.2 File organization and Operations
3.3 Storingand Bading up of Files
3.4 Data Capturing, Verification and Validation
4.0 Corrclusion
5.0 Summary
6.0 Tutor-Marked Assgnment
7.0 References /Further Readings
1.0 INTRODUCTION

A compuer file is a piece of arbitrary information, or resaurce for storinginformation, thatis
available to a compuer progam and is usually based on somekind of durable starage. A file is
durablein the ®nse thait remainsavailable for progams to useafter the current program has
finished. Compter files can be consicered as the moden counerpart of the files of printed
documents tht traditionally existed in offices and libraries.

2.0 OBJECTIVES

At the conclusion ofthis unityou sould beable to

A Describe content ofacomputer file

A List 4 operations that can be performed on thefile
A Differentiate between relative and indexed files
A

Discuss different datacgpturingtechniques
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3.1 Conceptand Contentsof Files

As far as the operating systemis concerned, afile isin maost cases justa sequence of binary digits.
At a higher level, where the contentof the file is being consicered, thesebinary digits may
represent integer valuesor text characters, It is up to the program using the file to understand the
meaning andinterna layoutof informationin thefile and presentit to auser asadocument,image,
sorg, or program.

At any instant in time,afile has might have a size, normally expressedn bytes,thatindicaes how
much stoage isassocated with the file. Information in a compuer file can consistof smaller
padkets of information(often cdled recmrdsor lineg thatare individualy different but share some
trait in common. For example, a payroll file might contain information concerning al the
employees in acompany and their payroll details; ead record in the payroll file concernsjustone
employee, andall therecordshavethecommontrait of being related to payrolld thisis very similar
to placing all payroll informationinto a spedfic filing cabinet in an office that does not have a
compuer. A text file maycontan lines of &xt, caresponding to printed lines on apiece of paper.

Theway information is grouped into afile is entirely up to the persondesigning thefil e. This has
ledto a plethaa of more or lessstardardized file structures for al imaginable purposes, from the
simplest to the most compex. Most compuer files are used by computer programs. These
progamscreate, modfy and deletefil esfor their own useon an as-needed basis. The programmers
who create the programs dedde what fil es are needed, how they are to be used and (often) ther
names.

In somecases, compuer progams manipulatdil esthatare made visible to thecomputer user. For
example, in a word-processng program, the wser manipulaés document fil es that she names
herself. The contert of the documentfile is arranged in a way thatthe word-processng program
understands, but the user chooses the name and location of thefile, and she provides the bulk of
the irformation (swch as wordsand text) that will be stoed in thefil e.

Files on a compuer can be created, moved,modfied, grown, shrunkand deleted. In mostcases,
compuer programs that are exeauted on the computer handle theseoperations, but the user of a
compuer can aso manpulate files if necessay. For ingance Microsoft Word files are nornaly
created and modfied by the MicrosoftWord program in responseo user commands, but the wes
can aso move, rename, or delete thesefil es directly by using a file managr program such as
WindowsExplorer (on Windowscompuers).

3.2 File Operations and Organisation
3.2.1 Operations on thdile
Opening afile to useits contents

Readingor updatng thecontents
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Conmmitting upcdeted contents to drable stoege
Clogngthefile, thaeby losing access util it is opened again
3.2.2 FileOrganization
3.2.2.1 Sequential file

Accessto reaords ina Sequentia file is serial. To reach a particular record, al the geceding
records mustbe read. As we ob®rved when the topic was introduced earlier in the course, the
organization of an unomered Sequential file meansit is only practicd to read recordsfromthefile
and add records to theend of thefile (OPEN.EXTEND).

Itis notpractica to deleteor upcdete records.Whileit is possbleto delete, update andinsat records
in an adered Sequentia fil e, theseoperations lave somedrawbadks.

Problems acessng ordered Sequential fil es

Reoordsin an ordeled Seguential file are arranged, in order, on somekey field or fields. When we
want to inset, dekte oramend arecord we mustpreserve the adering. Theonly way to dothisis
to create anew file. In the case ofan inseation or update, the w file will containthe inseted or
updatedrecord. In thecaseof adeletion, the @leted record will be missing fom the new fil e.

Themaindrawbad to inserting, deleting or amending recordsin an orderedSequential file is that
the entire file mustbe read and thenthe records writtento a new fil e. Since disk aaccessis one of
theslowest things we can doin compuing thisis very wastdul of compuer timewhen only afew
recordsareinvolved.

For instance, if 10 records are to be insated into a 10,000record fil e, then 10,000records will
have tobe read from the old file and 10,010written to the new fil e. The average timeto insat a
new record will thus bevery great.

Inserting recordsin an ordered Sequentia file
To inset arecord inan ordered Sequentid fil e

1 All therecordswith a key value lessthanthe record to be inserted mustbe read and then
written to he rew file.

2. Then the reord to beinserted must bewritten tothe new fil e.

3.  Finally, the remaining records must bevritten to the aw file. Deleting recordsfrom an ordered
Sequentia file

To deletearecord in an ordered Sequential file:

1 All therecordswith a key value lessthan thereaord to bedeleted must bewritten to the
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new fil e.
2. When thereaord tobe deleted is ertounteaed it is not writeen tothenew file.
3. Finally, all theremaining records must bevritten to thenew file.
Amending records inan ordered Sequentia file
To amend areaord inan ordered Sequential fil e

1 All therecordswith a key value less than theecord to beamended mustbe read and then
written to the aw file.

2. Then therecord to beamendd must beead theamendnents appled toit and the
amenced reaord mustthen bewritten to the aw fil e.

3. Finally, all theremaining records must bevritten to thenew fil e.

3.2.2.2 ReativeFile

As we have arealy noted, the problem with Sequential fil es is thataccessto therecordsis serial.
To reach a particular record, al the proceeding records must be read. Dired accessfil es allow
dired accessto a particular recordin thefile usingakey andthis greatly facilitatesthe operations
of reading, deleting, updating and inseating records. COBOL supports two kinds of dired access
file organizations-Relative and Indexed.

Organization of Relative fil es
Reaoords inrelative fil es are organized onascending Relative Record Number.

A Relative file may be visualized as a one dimension table stored on disk, where the Relative
Reoord Number is theindexinto thetable. Relative fil es supportsequential accessby allowing the
adive recordsto beread oneafter another. Relative fil es supportonly onekey. The key mustbe
numeic and musttakea value between 1 andthe current highest Relative Record Number. Enaugh
roomis alocaed tothefile tocontainrecords with Relative Record Nunbers between 1 and the
highestrecord numbe. For instance, if thehighestrelative recordnumberused is 10,000thenroom
for 10,000recordsis alocaedto thefil e. Inthis example, enough roomhas been allocated ondisk
for 328 records. But athough there isroom for 328 records in the current allocation, not al the
record locations containrecords. The record areas labeled "free", have rot yet had record values
written to them.

Accesgng reaords inaRelativefile

To accessareord in a Relative file a Relative Reaord Number mustbe provided. Suppying this
numberalowstherecord to beaaesseddirectly becaisethe system can use the stat posiion of
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thefile ondisk, thesize of therecord, and the Relative Record Number to calculate the posiion of
the record. Becausethe file maragementsystemonly has to makea few cdculationsto find the
record posiion the Relative file organization is the fastest of the two dired aacess file
organizationsavailable inCOBOL. It is also the moststorage efficient.

3.2.2.3 Indexed Files

While the usefulness of a Relative file is constiained by its restrictive key, Indexed fil es suffer
fromno such limitation. Indexed fil es may have up to 255keys, the keys can be aphanuneric and
only the primary key mustbeunique.In addition, it is possible to read an Indexed file sequentially
onany of its keys.

Organization of Indexed files

An Indexed file may have multiple keys. Thekey uponwhich the datarecordsare ordered is cdled
theprimary key. Theother keys are called alternate keys. Reardsin the Indexed file are sequenced
on ascending primary key. Over the adual data recrds, the file systembuilds an index. When
dired accessis required, the file systemuses this index to find, read, insat, update ordelete, the
required record. For each of the alternate keys spedfied in an Indexed file, an alternate index is
built. However, thelowest level of an aternate index does notcontainadual datarecords.Instead,
this level madeup of base recordswhich containonly the alternate key value and a pointer to
where theadual record is. Thesebaserecordsare organized in agending aternate key order.

As well as allowing drect accessto recordson the primary key or any of the 254 aternate keys,
indexed fil es may also be processedsequentially. When processedsequentially, the records may
beread in ascending orderontheprimary key or on any of thealternate keys. Sincethedatarecords
are in held in ascending primary key sequence it is easy to see how the file may be acessal
sequentially onthe primary key. It is not quite so obvioushow sequential on the alternate keys is
adhieved. Thisis covered in theunit on Indexed files.

3.3 Organizingfiles and folders

Files andfolders arranged in a hierarchy In modern compuer systemsfil es are typically accessed
using rames.In someoperating systemsthe name is assocated with thefile itself. In othes, the
file is anonymous,and is pointed to by linksthathave names.In thelatter case, auser can identify

the name of the link with thefile itself, butthisis afalse analogue, espedally where there exists

morethan ondink tothe samefil e.

Files (or links to fil es) can be located in directories. However, more generaly, a diredory can
contain either a list of fil es, or a list of links to files. Within this definition, it is of paramount
importance that the term "file" includes diredories. This permits the existence of diredory
hierarchies.A namethatrefersto afile within a diredory mustbe unique.In other words, there
must be noidentical namesin a directory. However, in someoperating systems,a name may
includea spedfi caion of type thatmeans a diredory can containan identical nameto morethan
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onetype of object such as adiredory and afil e.

In environments in which a file is named, a fil €s name and the path to the fil s directory must
uniqudy identify it amongall otherfil esin the computer systemd no twofiles can have the same
name and path. Where afile is anonymous,named references to it will exist within a namesgace
In mostcases, any name within the namesg@cae will refer to exadly zero or one fil e. However, any
filemay be representedwithin any namesgace by zero, oneor more names.Any string of charaders
may or may not be a well-formed name for a file or a link depending upon the context of
application. Whetheror not a rame is well formeddepends onthetype of compuer system f@ing
used. Early compuers permitted only a few letters or digits in the name of a fil e, but moden
compuers alow long names (someup to 255) containingamost any comhnation of unicode
letters or unicodedigits, making it easier to understand the purpose of afile at a glance Some
compuer systems allowfile names tocontain spces; ahers donot. Such characters sich as / or\
are forbidden. Case-sengtivity of file names is deermined by thefile system.

Most compuers aganizefiles into hierarchies usng folders, directories, or catalogs.Each folder
can contain an arbitrary numberof fil es, and it can also containother folders. Theseother folders
are referred to as subfdders. Subfolders can contain still more files and folders and so on, thus
building atree-like structure in which one fimager folder @or firoot folder @ the name varies
from oneoperating system to anothe) can containany numker of levels of otherfolders and files.
Folders can be ramed just as fil es can (except for the root folder, which often does not have a
name). Theuse of folders males it easierto arganizefil es in a Iajical way.

3.3.1 Protedingfiles

Many modern compuer systemsprovide metlods for proteding fil es against acddental and
deliberate damage. Compuers thatallow for multiple users implement file permissionsto control
who may or may not modfy, delete, or create fil es and folders. A given user may be granted only
permissionto modfy afile or folder, but not to delete it; or a user may be given permissionto
create fil es or folders, but not to delete them. Permissonsmay also be used to allow only certain
users to ge the contentsof afile or folder. Pemissons proéd against unauthorized tampering or
destruction of informaion in files, and kee private information confidential by preventing
unauthorized users rom seang certain fil es. Another proection mechanism implementedin
many compuers is a read-only flag. When this flag is turned on for a file (which can be
acompishedby a computerprogram or by a human user), thefile can beexamined, butit cannot
be modfied. Thisflag is useful for critical information thatmustnot be modified or erased, such
as spedal files that are used only by interna parts of the computer system. Some systemsalso
include a hiddenflag to makecertain fil es invisible; this flag is used by the compuer systemto
hide essentiakystem files that uses mwst never modify

3.3.2 Storingfiles

In physicd terms,mostcompuer fil es are stared on hard disk€ spinningmagnetic disksinsidea
compuer that can record information indefinitely. Hard disks allow amost instant access to
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compuer fil es. On large compuers, somecompuer fil es may be stored on magnetic tape. Files
can also be stoed on oher media in somecases, suches witeable compact discs Zip drives, etc.

3.3.3 Badingupfiles

When computer fil es contain informationthat is extremdy important, a backup processis used to

proted againstdisastes that might destroy thefil es. Backing up fil es simply meansmaking copies
of thefil esin aseparate locaion sothatthey can berestared if somethindhappensto thecomptter,

or if they are deleted accdentally. There are many ways to bad up fil es. Mostcompuer systems
provideutility programsto assstin the ladk-up process, whichcan become very time consumng

if there are many fil es to safeguard. Files are often copiedto removablemedia such as writeable

CDsor cartridge tapes. Copying fil es to anotherhard disk in the same computer proteds against
failure of one disk, but if it is necessay to proted against failure or destruction of the entire

compuer, thencopiesof thefil es mustbe madeon othermedia that can be taken away from the
compuer and stoed in asafe, digant location.

3.3.4 File Terminology

There are afew termsthat you need to understand when learning aboutfile system.Thesewill be
explained over the rext couple of fages. File can store dta or informaion in various formats.
Supposen afile data isstored in thetables just like theonebelow:
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As you saw previoudy, each talle stores can hold agreat deal of data. Each tablecontainsa lot of
records.A record isall of the dita orinformation aboutoneperson oronething.

3.5 Fields

Each tablecontainsalot of records.A recordis madeup of lots of individual pieces of information.
Look at Wonder Womairis record; it stores her first name, lastname, address, city and age. Each
of thesandividual pieces of informationin arecord are cdled a'field'. A field' is onepiece of data
or information about a @rson orthing.

What fields doyou think would bestored in your studentrecord on the school dasbase?

What fields would bestored in a bookrecordin the library database?
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IN ¢ TEXT QUESTONS

Enunerate five different types of fil es?

Explain FIVE types of operations that can be performed onfiles withthehelp of
suitable examples.

Differentiate between afield and arecord.

4.0 CONCLUSION

You have learnt of different fil es, their operationsand how they organized in order to use
themeffectively. We have relative and sequential fil es based ontheeaseof accessbility of records
store inthem. Certain operationsare caried out on fil es in form of opening, reading, updating,
committing and closing. Most computers aganize fil es into hierarchies usingolders, dredories,
or catalogs. Each folder can containan arbitrary numberof fil es, and it can aso contain other
folders. Theseother folers are rekrred to as subfoldes. Subfolders can containstill more files
and folders and so on, thus building atree-like structure inwhich one fimasterfolder 0 fioat r
folder & thenamevariesfromoneoperatingsystem to anothe) can contain any nunber of levels
of other folders and fil es. You could save your assignmentand projed data in different fil es for
you to make use of them.

5.0 SUMMARY

You covered file management and organization in this unit. Files are organized
sequentially, relatively or indexed. Most comptter fil es are stored on hard disksand also badked
up in flash drives and CDS.

6.0 TUTOR-MARKEDASSIGNMENT

1 Define the erm File.

2. Explain thearchitedure of file organization.

3. What doyou men by field, record and tabk?

4. Define the &rm Data Capturing. Explain different data capturing techniques.

5. Explain whet is mant by the &rm badki up?Why it is imporiant to keep the badk-up
copy away from the computersystem?

6. Validation and Verification help to reduce the errorswhen inputing data. Judify the
staement.
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7. Explain the diference between validation and verificaion. Givethe rames of three
validationscheds thet can beused.

7.0 REFERENCES/SUGGESTED READINGS
Sinha, P.K.(2015. Compuér Fundanental. Washington, D.C.:BPB Publicaions

Wamsley, D. (2014). Information andCommunicationTedhnology.Scotland: Hoddr Murray 2
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MODULE 2: DATA PROCESSINGIN EDUCATIONAL RESEARCH

Unit 1: Reseach Problem: Identifi cation and Formulation
Unit 2: FormulatingResearch Questionsand Hypotheses
Unit 3: Reseach Approaches and Designs |

Unit 4: Reseach Approaches and Designs |

Unit 5: Colleding Data: Research Tools andVethods

UNIT 1: RESEARCH PROBLEM: IDENTIFICATION AND FORMULATION
CONTENTS

1.0 Introduction

2.0 Objedives

3.0 Main Content

3.1  Définition of Research Problem

3.2  Problem Formulation

3.3 Sources of Resarch Problem

3.4  Criteriafor Formulating Reseach Problem

3.5 Considations inSelecting a Research Problem

3.6  Principle Components ithe Formulation of aProblem
3.7 Claracteristics of aGoodReseach Problem

4.0 Corrlusion

5.0 Summary

6.0 Tutor-Marked Assgnment

7.0 References /Further Readings

1.0 INTRODUCTION

Reseach comprisescredive work undertaken on asystenstic basisin order to increasethe stak
of knowledge, including knowledge of man, culture and saciety, and the wse of this stock of

knowledgeto devise new applicaions.Research problems are questionsthatindicae gapsin the
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scopeor the certainty of our knowledge. They point either to problematic phenomera, observed
eventsthatare puzzlingin termsof our currently acceptedideas, or to problematictheaies,current
ideas thatare challenged by new hypotheses.

This wnit, the readr will understandthe characteristicsof areseach problemor phenanenon.
understand thecharacteristics of good research questions.

2.0 OBJECTIVES

At the end ofthis unit,you will beable to

I define the rm research problem

i mentiontwo roles oftheory in research formulation

iii. listsources ofreseach problem

V. explain bothinternal andexternal criteria for research problem formulation
V. describe consicerationsin slecting aresearch problem
Vi. discusscharacteristics ofa good research problem.

3.0 CONTENTS
3.1 Whatis aresearch problem?
It is the topiove would like to addess,investigate, or study, whetherdescriptively or

experimentaly. It is the focus or reason for engaging in our research. It is typicaly a topic,
phenomenon,or challenge that we are interested in and with which we are at least samewhat
familiar applicaions.A reseach problem, or phenomenonas it might be called in many forms of
qualitative research, is the topc you would like to address, invesigate, or staly, whether
descriptively or experimentally. It is the focus or reason for engaging in your research. It is
typically atopic, phenomenon,or challenge that you are interestedin and with which you are at
least somewhat familiar.

3.2 Problem For mulation

3.21 Concept of research formulation
We often think we understand problems whenwe dond. For example, whenstudents encounter difficulties

with word problems in math, teacters may initially think that studerts have not mastered the basic skills
that would allow themto carry out the needed computations. However, the difficulty may acdudly liein
poor reading skills, which prevent the students from idertifying the words in math problems. As andher
exanple, when students do not hand in homework asignmerts or paticipae in class, same might be
inclined to think that the studeris are not maotivated. While there may be motivational issues, motivation
may notbetheonly factor. A high school studentmay have anevering job that demandsconrsiderable time
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andenergy. A yourger studentmay be trying desperately to camouflage poor or nonexstent skills. In some
cass, the chosen instructional strategy may not be well matchedto the student stcognitive or attention
level. Therefore, it is crucia thatresearchers accurately identify the problemtheywantto study.

Problem formulationis thelogical first steptoward this goal. As Northrop (1966)writes, filnquiry
stats only when somethings unsatisfadory, when traditional beliefs areinadequate or in question,
when the facts necessary, to resolve oned sincertainties are not known, when the most likely
relevant hypotheses are not even imagined. What onehas at the beginning of theinquiry is merely
the problem.

The famulation of research problems also has an important social function. As Merton, Broom,
and Cottrell (199) suggest, researchers mustjustify the demandsfor attention and other scarce
resources thatresearch makes: filn confering upon the scientistthe right to claim thata question
deserves the concerted attention of othe's aswell as himself, thesacial institution of science exads
the oblgation that hgustify the claim.

Achieving sgnificant reseach resuls is perhaps the mostpowerful justifi cation for such claims,
butthistype of justifi cation can beoffered only after thefact, and only in theevent thatthereseach
is sweeessful. A compeling research problem, by contrast, must marshal supportin advance of
research and, if it is sufficieniy compeling, can even sugain thatsupportthrough the sametimes
fruitlessperiodsthatreseacher's experience However, despite research problem s I6gical priority
in inquiry, and their importance as a priori justifi caion, a problem formulation, as John Dewey
stresses, isn fact afiprogressved matte.

3.22 TheRoleof Theory in Problem Formulation
Theory plays adual role in reseach.

1 On theonehand, new theories sdve reseach problemsby Research Problem: acamuning
for unexplained phenomenaand by superseding questionable older theories.

2. On thetherhand, existing theay guidesreseachers informulating research problems.
In determining whether and in what respects a phenomenonor a theory is problematic,
researchers consicer the context of acaumuatedtheoreticd as well as empiricd
knowledge.

33 Sources of Resarch Problem

< Classoom < School < Community
< Ownrteaching experiences < Classoomlectures < Classdiscussions
< Seminars/warkshopgpaper presentaiions < Internet

< Out-of-classexchange of ideas with fellow stud@&ts and préessors
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< Realing assgnment < Textbook < Spedal programme
< Reseach reports < Term papers < Consultation wih
< Coursinstructor < Advisor < Faailty member
Other soucesinclude

Theresearch problem rmay be selected from thefollowing sources:

< Theory of oned swn mterest

< Daily problems

< Tecdhnological changes

< Unexplored areas

< Discussons with othepeople

3.4  Criteria for Formulating the Problem

Thesdlection of one appropriate researchable problem out of the idntified problems equires
evaluation of thoselternatives against certain criteria, which may be grouped into:

3.4.1 Internal Criteria
Internal Criteria consistsof:

1 ReseacherGsinterest: Theproblem shouldinteresttheresearcher andbeachallengeto him.
Without interest and curiosity, he may not develop sugsained perseverance Interest in a
problem dependsuponthe esearcheré educational badkground, experience, outook and
sensittivity.

2. Reseacherés own resaurce Inthe caseof aresearch to bedoneby areseacher on his own,
consiceration of his own financial resaurce is pertinent. If it is beyond his means, he will
not be able to compete the wak, unlesshe gets someexterna financial support.Time
resource ismore mportant thanfinance Reseach is a time-consuming proess; hence it
should bepropely utilized.

3. Reseacherés compeence: A mere interest in a problem will not do. The researcher must
be compeent to plan and cary out a study of the problem. He must possessdequate
knowledgeof thesubject-matte, relevant methalology and statsticd

procedures.
3.4.2 External Criteria

1 Reseach-ability of the problem: The problem should beresearchable, i.e., amendble for
47



finding answers to the gestions involved in ithrough thescientific methal.

2. Novelty of the problem: Theproblem musthave novelty. Thereis no useof wasting oned s
timeand energy on aproblemalrealy studed thaoughly by others.

3. Importance and urgency: Problems requiring investigation are unlimited, but available
research effortsare very muchlimited.

4. Fadlities: Research requires certain fadlities such, as well equipped library fadlity,
suitable and compeent guidarce data analysis facility, etc. Hence the availability of the
facilitiesrelevant to the problem mustbe consicered. Problemsfor research, their relative
importance and sgnifi cance should beconsicered.

5. Feasibility: A problem may be anew oneand aso important, butif reseach on itis not
feasible, it cannotbe selected.

6. Usefulness and scial relevance: Above al, the sudy of the problem should makea

significant contribution to the concerned body of knowledge or to the soluion of some
significant pradical problem. It should be soally relevant.

7. Reseach persomel: Reseach undertaken by professorsand by research rganizations require
the ®rvices of investigators and reseach officers. But in Indiaand otrer developing countries,
research has not yet become a prospective professon. Hence, talent persons are notattracted to
research projects. Each identified problem mustbe evaluated in terms of the above irternal and
external criteria and themostapprapriate, onemay be selected by aresearchscholar.

3.5  Considerations in Selecting a Research Problem

Thesehelp to ensure thatyour stuly will remainmarageale and thatyou will remain mdivated.

1. Interest: aresearch endeavouris usually timeconsuming, and invdves hard work and posgoly
unforeseen problems. e should slect topic of great interestto susain the required mativation.

2. Magnitude: It is extremdy important to sslect a topic tlat you can manage within the tme and
resources at your disposd. Narrow thetopic down to somethingnaregeable, spedfic andclear.

3. Level of expertise: Makesurethatyou have an adequate level of expertise for the sk you are
proposingsince you read to dothework yourself.

4. Relevance Enaure thatyour study adds to theexisting body of knowledge, bridges
current gapsand is useful in policy formulation. Thiswill help youto sugain interestin the study.
5. Avallability of data: Beforefinalizing thetopic, makesurethatdata are available.

6. Ethicd issues: Hovethical issuescan affect the study and how ethicd problemscan be
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overcome should b&oroughly examined at the problem formulating stage.

3.6  Principle Components in the Formulation of a Problem

< Theoriginating questions (vhat onewantsto know?)

< Therationa- theaetical or pradical (why onewantsto have the questions answered?)

< The specifying questions (possibleanswers to the originating) questionsin term of that satisfy
therationae.)

TheOriginating Questions
< Represent the beginning of certain difficulties orchallenges

< Areformulated in sweh spedfic indicae where exadly the answers to them can be searched
for.

< Consttute theinitial phasein the process of poblem formulation.

< May beformulatedin termsof broader delimitedcategories of sacial variable but do notindicate
spedfi cdly which particular variables in each classmight begermane to theissues.

< Usuwdly derive from a general theoretical orientation rather than a definite theay.
Rationale of Questions

< Is the stament ofreasons why a particular question is wath putingaaoss.

< States what will happen to dher parts ofknowledge or practice if the question posd is
answered, i.e., howthe answer to thequestion will contributeto theory and/ or

practice

< Helpsto effect disaimination betveen sientificdly goodand scientificdly trivia
guestions.

Spedfying Questions
< Culminatethe pocess offormulating aresearch problem

< Involve e breaking down of originatingquestion in with severa specifying questons
related to particular aspects and tleir consequences.

3.7  Characteristics ofa Good Research Problem
Thefollowing are detailed list of criteria for the choice of research problem.

Novelty-It should be sificiently original so that it does not involve okgionable dupliction.
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Interesting-The problem should banteresting forthe investigator himself.

Impottance-If it is notworth-while, if adds to reither knowledge nor lead to any improvements

in the current practices.

Immediate Application-Theinvestgator shaild ask himself the question, will my research help
in sdving an urgent problem

Feasibility or Amergbility-Feasibility issue of research includes thefollowing

<

<

<

<

Availability of data
Availability of cooperation
Availability of guidarce
Availability of other fadlitates
Experience and creativity

Coverage and confidence

Conmmon Erors in Formulating Research Problem

4.0

In concludinglines we need to say thatresearch is acreative work and this unit gave theresearcher
an outine aboutthe identification and farmulation of reseach probkems. Best selected poblems

- Naming aBroad Filed to choosé¢he lroad area of study instead of Pedfic problem

makes no jusifi cation.

- Narrowing or Locdizing aTopic
- Theproblem should not beanrowed to such an extent that itbecomes tocsmall and

insignificant from research pointor view.

IN-TEXT QUESTIONS

Now thatyou have finished stualying this unit, attempthesequestions to evise whatyou
have learnt

Define research problem

Mention five sources of research problem

List three internal criteria for reseach problem

Explainfour areas offeasibility issuein reseach problem formulation

CONCLUSION

serveits purposand prove the solutionto many identified and unidentifed problems.

5.0

SUMM ARY
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This unit exposed you to intricadesinvolved in research problem formulation. We
also lookedat both internal and externa criteria for generating research problem. Sources
for research probem includes <hools, Iteratures, experiences, Spedal programme,
Reseach reports, tem papers, consultation vith, courseinstructor, advisor,faculty memtber
among others.

6.0 TUTOR-MARKED ASSGNMENT

i Explain bothinternal andexternal criteria for research problem
formulationii. Discuss consierations inselecting aresearch problem
iii. Discuss claraderistics ofa good research problem.
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1.0 INTRODUCTION

Longbefore you create aresearch proposal, let dloneconductyour research, you needto identify aproblem
to address and then a question or questions to ask regarding your targeted problem. This chapter first
discusses the naure of a research problem, where you might get ideasfor a problem to investigate,
narrowing down or focusing on a particular problemto addess, and writinggoodresearch questions. It then
discusses finding literature that is relevant to and hdpful in clarifying your targeted problem and
guestion(s).

2.0 OBJECTIVES

At theendof this unit, youshoud beableto

i. ddfine aresearch question

ii. explain ACO appoach to research question

iii. expain the characteristics of research questions
iv. describe hypotheses with spedfic example

3.0 MAIN CONTENTS

3.1 DEFINIT ION OF RESEARCH QUESTION

A research question is a way of expressng your interest in a problem or phenomenonReseach
guestions are not necessaily an attempt to answer the many philosophtcd questions that often
arise in schools,and they are certainly notintended to be an avenue for grinding persoral axes
regarding classoomor school issues. You may have morethanone research questionfor a study,
depending on the compexity and breadth of your proposed work. Each question shouldbe clea
and spedfic, refer to the problem or phenomeron, reflect. Questions that guide your research.
Idedly, a research question shouldbe debatable and of interest to both you and your potential
readers.
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It shouldalso be based on a rarrow topc. For instarce, if you began your research with a broad,
genera interest in rehabilitation from Stroke, you might narrow your focus enough to ask the
research question, fiDoes stroke rehabilitation (i.e., Physica Therapy, Occupational Therapy,
Speed and Language Therapy) influence the psycho-sccial aspects of recovery?”

Whatever form the question takes, it neads to be well-defined. One useful way of focusing a
research question is to use th€lICO approach:

People orpopulatian- who are you asking the question abou?

Intervention- what intervention are you interestedin?

Control orcompaison- what are you compaing theintervention to?

Outcome- what outcomeare you interested in neasuring?

Although this approach may only seem relevant to experimental research, with some minor
modficaion it can beapplied to studes of causation, diaynodic testsor prediction.

3.2 CHARACTERISTICS OF RESEARCH QUESTIONS

For research question tobe compete and embracing it has to rave the foll owing fedures:

FINER

Feasible

Adeguate numlers of subjects?

Adequate technical expertise?

Affordable in imeand morey?

Is it possble to masure or manipulate thevariables?
Interesting to theinvestigator?

Novel to thefield?

ETHICAL

Potential larm to sulpects?
Potential beedt of subgct corfidentiality?

- Relevant to scientific knowledge/theory, organizational, health or saial maragementand
policy and toindividual welfare.

3.3 CONCEPT OF HYPOTHESES

A reseach hypothesisis a staément of expedation or prediction that will be testéd by
research. Before formulating your research hypothesis, read aboutthetopic of interestto you. From
your reading, which may include articles, books and/or cases, you should gain suficient
information aboutyour topic that will enable youto narow or limit it and expressit asa research
guestion. The research question flows from the topic that you are consideing. The research
question, wren sttedas onesenterce, is your Reseach Hypothesis.
In somedisciplines the hypothesisis cdled a fithesis statemen t Otherwords forfihypotheszed 0
are fpositedo fitheaizedo or fiproposedd. Remember, your hypothesismust REQUIRE two or
moredisciplines, onef which islaw. This is essntial, since your paper is interdisciplinary and a
demonstetion ofthe inerdisciplinary process.
In your hypothesisyou are predictingtherelationship between variables.Through thedisciplinary
insights gaired in thereseach processthroughouttheyear, youfip r o yoaro
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hypothesisThisis aprocessof discowery to create greater understandings or conclusions.It is not
astrict proof as inlogic or matrematics.

Following are somehints for theformulation ofyour hypothesis:

1

Be sureto read on thetopic to familiarize yourself with it before making a final dedsion.
You neal to make cetain that the topic is reseachable in an interdisciplinary sense,
meaning thatthere is sufficient published matrial onthetopicin thelegal literatureandin
the literature of a second or possbly athird discipline to write a 35-page paper.

As noted,a reseach hypothesisis morethanjustatopic. It has two elements (variables)
thatare in relation to ead otha. Rememter that, within theword "hypothesis® is theword
"thesis."Your hypothesiss what you proposeto fiproved by your research. As aresult of
your research, youwill arrive at aconclusion, atheory, or understanding that will beuseful
or applicable beyond theresearch itself.

Avoid judgmentl wordsin your hypothesis Value judgmentsare subgdive and are not
appraoriate for a hypothesis. You should strive to be objetive. Therefore theuse of
persordl opinionis to beavoided.

Your hypothesianustinvolve an issue or question thatcannotbe answered exclusively by
the discipline of law. You shouldtry to limit your inquiry to the literatures of 2 or 3
disciplines. It is best to choosea hypothesiswhere you aready have somelevel of
familiarity with thedisdplines thatare mostrelevant to thetopic.

Be surethateadh teem in your hypothesigs clearly understoodand defined; donotdeal in
generalities orassume that thereader knows themeaning of atechnical term.

Spedfy, if appropriate, whether you will be deding with stateor federa law or bothon a
compaative basisif appropriate.

Know that your hypothesis may change over time as your reseach progressesyYou must
obtainthe professa’s approval of your hypothess, as well as any modficaionsto your
hypothesis, bfore proceeding with any work onthetopic.

Your will beexpressng your hypothesisin 3 ways:

As aone-senterce hypothesis

As areseach question

As atitle for your pgper

Your hypothesis wi become @rt of your research proposal.

Notehow ead studentjn the samples below, began with a genera topic or area of interest, which
evolvedinto ahypothesis. Lookfor thevariablesthatead studensubsegently explored in his/her
paper. The examples below are final form hypothegs, which have leen revised throughout the
research process. You will find that your hypothesis may undergo changes too, as your reseach
progesses.

Examples:

Thereis no sgnificant difference in achievementbetween mde and femaleBusiness
Educdion students

There is no significant relationship between s t u d eattitudesd and acalemic
performance in research methods

Thereis no sgnificant main effed of sacio-eanomic badkgroundof studen t s Gvatiomo
to mattematics
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3.4 TYPESOFHYPOTHESES

There are two types of hypothe®s: Null hypothesis andAlternate hypothesis.
3.4.1 Null Hypothesis
This dels with no diference between parameters being measured. The following are examples
of null hypothegs:
i Thereis no sgnificant differencein attitudes towards Business Edcation ketween mde
and femaledistance education students
ii. Thereis no sgnificant relationship betwen studn t reading habit and academic
performance in Research methods
il . Thereis no sgnificant main effed of employmentcommitment on ML studen t dadés
of degreeafter convocation.

Null hypothesids denoted by Ho
3.4.2 Alternative Hypothesis
Alternative hypothesis stas caegoricdly the dredion ofdifference It is therefore referred to
as directional hypothesisExamples are
Attitudes offemaledistance learning studentsto Business€ducation is morefavourable than
their malecounteparts
Therelationship betwens t u d eealing $abit and acalemic performarceis negtive
There is no significant main effect of employment commitment on DL s t u d @assbfs 0
degree after convocaion.
Null hypothesids denoted by Hi.
You redl to nde that ineducational research, hypothe®s are testedat 0.05level of significant.

3.5 CHARACTERISTICSOF AHYPOTHESIS

Oredein (2004) enumerated thefollowing as thefeatures of agood hypothesis:

i A hypothesis shdd befree from vagueness ancambiguity

i It should bdormulatedin precise ermsand congstent withcurrent knowledge

il . It should becritically and logically evaluated

iv. It should be stement of an expededrelationship letween two or marevariables
V. It should be @uside; that is, itshould beable to poviderelevant sdutions to the
problem athand

3.6 FUNCTIONSOF A HYPOTHESIS

i. Hypothesis prowes the necessary structure for meaningful  interpretation of ditain
relationto the poblemunder investiggtion

il It helps theresearcher to understand the poblembetter in all ramificationsas well as to
identify the methodsand procedures involved

ii . It provides aframework for drawing conclusion

V. It sengiizes and draws theattention ofthe researcher to the imporaént asgcts of the
problem underinvesigation
V. It givesa guide and drection totheinvestgation and soluton for theproblem athand.
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IN-TEXT QUESTIONS
You can nowrefl ect onwhat you have studed

A research question should be ebatableand ofinterestto bothyou and your potential
readers. True/ False

Distinguish ketween research question and hypothesis

Mention twotypes ofhypothesis

4.0 CONCLUSION

After you have identified your research prodem, the next step isto derive your reseach
guestions and generate hypotheses. This unit had explained what reseach questions are with
various consickrations you need to take toform them. Also, hypothegs are generatedin form of
null or aternative. Hypotheses are met to beplausible, testble and not anbiguous.

5.0 SUMMARY

Research questionsare not necessarily an attempt to answerthe many philosophical questions that
often arisein s<hods, and they are certainly not intendedto be an avenuefor grinding pesord axes
regarding classroom or school issues. The research question flows from the topic that you are
consicering. The research question, when staed as one &ntence, is your Reseach Hypothesis.
Null and aternative hypothegs existed but in educaional research it is advisableto state
hypotheses in nullform.

6.0 TUTOR-MARKED ASSGNMENT

What is the diference between aresearch problem and aresearch question?

What makes agoodreseach queston?

What 6 s fferenee betiveen aresearch question and ahypothesis?

Is th's agoodresearch question? Why or why not?

Do&s pee tutoring affed the performarce of ESLstudents on esgawritten in language arts

classes?

El N
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3.1 RESEARCH APPROACHES

3.11 Quantitative Research

Quantitativereseach is gereraly assocatedwith the posiivist/pogpostivist paradigm. It usially
involves colleding and converting data into numericd form sothatstatsticd calculationscan be
madeand conclusionsdrawn. Quantitativeresearch is atypeof reseach in which thereseacher
studesaproblem thatcals for an explaration about variables;deades what to study; asksspecifi c,
narrow questions; collects quantifiable data from participants; analyzes thesenumbers using
stateticsand graphs;and condwctstheinquiry in an unbia®d, objective manrer (Clark & Creswell,
2015.

The process

Reseachers will have ane or morehypothegs. Theseare the gestionsthatthey want to address
which includepredictionsaboutpossble relationships between the things they want to invesigate
(variables). In order tofind answers to thesequestions, the eseachers will also have various
instruments and materials (e.g. paper or computertests,observation check listsetc.) and a clearly
defined planof adion. Datais colleadedby variousmeansfollowing astrict procedure and prepared
for statsticd analysis. Nowadays, this is caried out with the ad of sophistcaed statsticd
compuer packages. The analysis enables the reseachers to determine towhat extentthee is a
relationshipbetween two or more \ariables. This could be a snple assocation (e.g. people who
exercise on a daily basis have lower blood pressure) or a causa relationship(e.g. daily exercise
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adualy leadsto lower bloodpressue). Statigical analysispermits researchersto discover compex
causa relationships and toaelermineto what extent one \ariable influences anothe.

Theresults of statsticd analyses are presentedin journals in a standrd way, the end result being
a P value. For peoplewho are notfamiliar with scientific reseach jargon, the discussiorsedions
at theend of articlesin peer reviewed journals uswally describe theresults of the study and explain
the imgications of thefindings in straightforward terms

Principles

Objedivity is very importantin quantitative research. Consequently, researcherstakegred careto
avoid their own presence, behaviour or attitudeaffedingtheresults (e.g. by changing the situation
being studed or causing participantsto behave differently). They aso criticaly examine their
methodsand conclusions forany possble bias.

Reseachers go to grea lengths to ensurethat they are redly measuring what they claim to be
measuring. For example, if the study is about wiether background music las aposiive impad on
resiessnessn residentsin anursinghome thereseachers mustbe clear about what kind of music
to include, the volume of the mugc, what they mean by restessnesshow to measurerestessness
and what is considered a posiive impad. This must al be considcered, prepared and controlled in
advance.

External factors,which might affect theresults, mustalso be controlled for. In theaboveexample,
it would be mportant to make surethat the introduction of the musc was not acompaned by
otherchanges (e.g. the personwho brings the CD player chatting with theresidentsfter themusc
sesson) as it might be theother factor which produces theresults (i.e. the sacial contact and not
the mudc). Some possble contributing factors cannot aways be ruled out but should be
adknowledged by thereseachers.

The main emphasisof quantitative research is on deductive reasoning which tendsto move from
the general to the spedfic. Thisis sometmesreferred to as a top down appraach. The validity of
conclusions is shownto be dpendent on one or more pemises (prior statements,findings or
conditions) being valid. Aristotled $amous example of deductive reasoring was: All men are
mortal & Socratesis amana Socratesis mortal. If the premises of an argument are inaccurate, then
the argumentis inaccurate. This type of reasaning is often also assocated with the fictitious
character Sherlock Holmes. However, moststudes also includean element of inductivereasoning
at same stageof theresearch (see section on qualitative research for moredetails).

Reseachers rarely have accessto al the memlers of a particular group (e.g. al people with
dementia,carersor hedthcare professonals). However, they are uswally interestedin being able
to makeinferences from their study abouttheselarger groups.For this reason, it is important that
the people involved in the study are a representative sample of the wider populatiorgroup.
However, the extent to which generaizations are possble dependsto a certain extent on the
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number of people involved in the study, how they were selected and whether they are
representativeof thewider group.For example, generdizationsaboutpsychiatrists shouldbebased
on a study involving psychiatrists and not one based on psychology students. In most cases,
random samples are peferred (so that ead potential participant has an equal chance of
participating) but sometmes researchers might want to ensurethatthey include a certain number
of people with spedfic characteristics and this would not be possble using landom sampling
methods.Generaizability of theresults is not limited to groupsof people but also to situations. It
is presumedhattheresuts of alaboratory experiment refled thereal-life situation which thestudy
seeks toclarify.

When looking at results, the P value is importnt. P stands forprobebility. It measures the
likelihoodthata particularfinding or ob=erved difference is dueto chance TheP valueis between
0 and 1. The closertheresult is to O, the lesslikely it is that the observed difference is dueto
chance. The closertheresultis to 1, the greater the likelihoodthat thefindingis dueto chance
(random vaiation) and that thereis no diference between thegroyps/vaiables.

3.12 Qualitati veresearch

Qualitative reseach is the approach uswally associated with the sccial constrictivist paradigm
which emphasiseshe sccially constiucted nature of reality. It is about recording, analysing and
attempting to uncover the degoer meaning and signifi cance of humanbehaviour and experience,
including contradictory beliefs, behaviours and emations. Reseachers are interestedin gaining a
rich and compex understanding of peopled sxperience and not in obtaining infemation which
can be generalized to other larger groups.Qualitative reseach reportscontribute nrew knowledge
aboutthe meaning of aphenomenon, sth as what it means to bebullied as ateenage girl or what
it means to survive a vibdent event. Qualitative research reports are able to provide n-depth,
detailed descriptions of plenomena (Gark & Creswell, 2015.

The process

The approah adoptedby qualitative researchers tends to be inductivewhich means that they
develop a treory or look for apattern of meaning on the lasis of thedata that they have collected.
This involves a movefrom the spedfic to the genera and is sometimes cdled a botom-up
approach. However, mostresearch projeds also involve a ceatain degree of aductive reasoning
(see section on qantitativeresearch for more details).

Qualitative reseachers do not base their reseach on pe-determined hypothess. Nevertheless,
they clearly identify aproblemor topic thatthey want to exploreand may be guidedby atheaeticd
lens - a kind of overarchingtheay which provides a framework for their investgation. The
approech to data colledion and analysis is methodical but alows for greater flexibility thanin
quantitative research. Data is collededin textual form on the basis of observation and interaction
with the participantse.g. throwgh participantobservation, in-depth interviews and focus groups.It
is notconverted into numeical form and is not satistically anal ysed.
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Data colledion may becarried outin several stages ratherthanonce and for all. The reseachers
may even adapt the processmid-way, deciding to addressadditional issues or dropping questons
which are not apprapriate on the basis of what they learn during the process. In somecases, the
researchers will interview or observe aset number of people. In other cases, the process of data
colledion and analysismay continueuntil theresearchersfind that no newissuesare emerging.

Principles

Reseachers will tend touse methodsvhich give participantsa certain degree of freedom and
permit sponaneity rather thanforcing themto select from a set of pre-determined responsegof
which none might be apprgoriate or accurately describe the participant 6ttsoughts, fedings,
attitudes or behaviour) and to try to create the right atmosphere to enable people to express
themslves. This may mean adoping a lessformal and lessrigid approach than that used in
guantitative research.

It is believed that peopleare constantly trying to atribute meaning to their experience. Therefore,
it would makeno senseto limit the study to thereseacherés view or understandingof the situation
and exped to learn something ew about the experience of the participants. Consquently, the
methodsused may be more open-ended, lessnarrow and moreexploratory (particularly when very
little is knownaboutaparticular subpad). Thereseachers are free to go beyondtheinitial response
that the prticipantgives and to ask vy, how, in what way etc. In this way, subsegent questions
can betailored to the responses just given. Qualitative research often involves a smallernumber
of participants.This may be becaisethe methodsused such as in-depth interviews are time and
labourintensive but also kecaisea large numberof people are notneeded for the purposes of
statsticd analysisor to makegeneraizations fom theresultts.

The smallernumberof people typicdly involved in qualitative research studes and the grester
degree of fl exibility does not makethe study in any way Alessscientifi co than atypical quantitative
study involving moresubjects andcaried outin amuch mae rigid manner. The objectives of the
two types of research and their underlying philosophcd assumptions are  simply different.
However, as discused in the sedion on fiphilosophes guiding researcho, this does not mean that
the twoapproahes cannot be usd in the samestudy.

3.13 Pragmatic approachto research(mixedmethods)

The pragmaic approach to science involves using the methodwhich appeas best suited to the
research problem and not getting caught up in philosophcd debates about which is the hkest
appraach. Pragmaticresearcherstherefore grant themseles thefreedomto useany of themethods,
techniquesand procedures typically assocated with quantitative or qualitative research. They
recognise that every method has its limitations and that the different approaches can be
compementary. Mixed methods invtve the colledion and fimixingo or integration of both
guantitative and qualitative dita ina study. Mixed methodsreseach resides in the mddle of ths
continuum kecause it incorpaates elements of both qualitative and quantitative approades

(Creswell, 20149.
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They may also usedifferent techniquesat the same time or oneafter the other. For example, they
might start with face-to-face interviews with several peopleor have afocusgroupand then usethe
findings to constrict a questionreire to measureattitudes in a large-scale sample with the aim of
carying out statisica analysis.

Depending on which measures have been used, the data collected isanalysed in the apprapriate
manrer. However, it is sometimes possike to transfam qualtative datainto quantiative data
and viceversaalthough transfaming quantitative data into qualiative data is notvery common.

Being able to mix differentapproaches has the advantages of enablingtriangulation. Triangulation
is acommon feature of mixed methodstsidies. It involves, forexample:

Theuseof avariety of data souces (data triangulation)

Theuseof severa different researchers (investiggtor triangulation)

Theuseof multiple perspedives tointerpret theresuts (theory triangulation)
Theuseof multiple methods to tudy aresearch problem(methodolgjical triangulation)

In somestudes, qualitative and quantitative methodsare usd simultaneoudy. In othes, first one
approech is used and then the next, with the second part of the study perhaps expanding on the
results of the first. For example, a qualitative study involving in-depth interviews or focus group
discussiongnight serve to obtaininformationwhich will thenbe used to contributetowards the
development of an experimental measure orattitude scade, the results of which will be anaysed
statsticdly.

3.14 Advocagy/participatory approachto resea ch (emancipatory)

To somedegree, researchers adopting an advocacy/participatay approad fed thatthe approahes
to reseach described sofar do not respondto the needs or situation of people from marginalised
or vulnegable groups. As they aim to bring about positve change in the lives of the reseach
subgds, their approah is sometimesdescribed as emartipatory. It is not a neutral stance The
researchers are likely to have a politicd agenda and to try to give the groupsthey are studying a
voice. As they want their research to diredly or indirectly result in somekind of reform, it is
important thatthey involve the group being studed in the research, preferally at all stagessoas
to avoidfurther marginalisingthem.

Thereseachers may adopt alessneutra posiion thanthatwhich is usualy required in scientific
research. This might involve interacting informaly or even living amongst the research
participants(who are sometimes referred to as co-researchers in recognition thatthe study is not
simply about them but aso by then). The findings of the research might be reported in more
persord terms, often using the precise words of the research participants. Whilst this type of
research could by criticised for not being objective, it shouldbe notedthat for somegroups of
peopleor for certain situations, it is necessay as othewise the thoughts, feelings or behaviour of
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the various membes of the group could not be accessedor fully understood.Vulnerable groups
are rarely in a positon of power within saciety. For this reason, researchers are sometimes
memlers of the groupthey are studying or have something incommon with the memters of the

group.
3.2 Resarch Designs

Thefunction of aresearch design isto ersure thatthe evidenceobtainedenablesyou to eff ectively address
the reseach problem logicdly and as unambiguoudy as possible. In sccia sciencesreseach, abtaining
information relevant to the research problem geneally ertails spedfying the type of evidence nealed to
test atheary, to evaluate a program, or to accurately describe andassess mearing relatedto an observale
phenanenon.The research design provides ablueprint or panfor how researcher's collect, andyze, and
report their datain astudy.

With this in mind, a common mistake madeby reseacheas is that they begin their investigationsfar too
ealy, before they have thought criticdly aboutwhatinformationis required to addess the study's reseach
guestions. Without atterding to these design issues beforehand, the overall research problemwill not be
adealately addessed andany condusionsdrawnwill riskbeéngweakandunmnvindng. Asaconseguerce,
the overal validity of thestudy will be undermined.

Giventhis, the length andcomplexity of describing research designsin your pager canvary corsiderably,
butanywell-developed deign will achieve the following:

Identify thereseach problemclearly and justfy its selection, particularly in relationto
any valid alternative designs thet could rave been used,

Review and syntheste previoudy published literature assocatedwith theproblem,
Clearly and explicitly spedfy hypothegs[i.e.,reseach questions]central to theresearch
problem,

Effectively describe the data which will be recessary for an adequate testing of the
hypotheses and explain how sgh datawill be obained,and

Describe the methodsof analysisto beapplied tothedata in determining whetheror not
the hypotheses are trueor fase.

3.21 Action ResearchDesgn

Theessentials of actionresearch design foll ow a characteristic cycle wherebyinitialy anexploratory stance
is adopted, where an understandng of a problem is developed and plans are made for same form of
intervertion strategy. Thenthe intervertion is carried out(the "action" in Action Research) during which
time, pertinent observations are cdlected in variousforms. The new interventional strategies are carried
out, andthis cyclic process repets, continuing urtil a sufficientunderstandng of (or avalid implementation
sdution for) the problemis achieved. The protocol isiterative or cyclicd in nature andis intendedto foster
deeer understanding of a givensituation, startingwith conceptuali zing andparticularizing the problemand
moving through several intervertionsand ealuations.

Strength of actionreseach
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This is a collaborative and adaptive research design thatlendsitself to usein work or community
situations.Design focuses on pragmatic and soluion-driven research out@mesrather than testing
theaies. When practitioners useaction reseach, it has the potentialto increase theamountthey
learn conscioudy from their experience the action research cycle can be regarded as a learning
cycle. Action research studes often have dired and obviousrelevance in improvingpradice and
advocaing for change. There are no hiddencontrols or preanption of drection by the researcher.

Weakness ofaction research

It is harder to do than conducting conventional research becausethe researcher takes on
responsbilities ofadvocating for change as well as for reseachingthetopic.

Action reseacch is much harder to write up becauseit is lesslikely that you can usea
standrd formatto report your findings effectively [i.e., datais often in the form of stories
or dbservation].

Persordal over-involvement of theresearcher may biasresearch results.

The cyclic nature of adion research to achieve its twin outcones of action (e.g. change)

and research (e.g. urderstandirg) is tme-consunmng and compex to condLct.

Advocding for change requires kuy-in from participants.

3.22 CaseStudy Design
Definition and Purpose

A case studyis an in-depth sudy ofa particular research problemrather than a weepng statistical survey
or comprehersive comparative inquiry. It is oftenusedto narrow down avery broad field of researchinto
oneor afeweasily researchalde exanples. The casestudy research design is alsouseful for testingwhether
a specific theay andmodeladually apgdiesto phaiomenain thereal world. It is auseful design when rot
muchis known aboutanissue orphenanenon.

Strengths of CaseStudy Design

Approad excds at bringing us to an understanding of a comgex issue through detailed
contextual analysis of alimited numier of eventsor conditions and thir relationships.

A reseacher using acasestudy design can apply a variety of methodolgies andrely ona
variety of souces toinvestigate aresearch problem.

Design can extendexperience or add strength to what is aready known through previous
research.

Social scientists, in particular, make wide use of this reseach design to examine
contempoary real-life situationsand providethe basis for the applicaion of concepts and
theaiesand theextenson of methodolgies.

Thedesign can provide detailed descriptions of sgdfic and rare cases.

Weaknessesof CaseStudy Design
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A single or small number of cases offers little basis for establshing reliability or to
generaize thefindings toawider population ofpeople, places, orthings.

Interse exposureo thestudy of acasemay biasareseacher'sinterpretationof thefindings.
Design does not failitate assessment afauseand effect relationships.

Vital informationmay be missng, makingthe case hard tointerpret.

The case may not berepresentative ortypical of thelarger problem lkeing investigated.

If the criteria for selecting a case is because it represents a very unusual or unique
phenomenoror problem for study, thenyour interpretation of the findings can only apply
to that paticular case.

3.23 CausalDesgn
Definition and Purpose

Causdlity studiesmay be thought of asunderstanding aphenanenonin terms of condtional statemertsin
theform, filf X, thenY. 0 isflype of researchis usedto measue what impacta spedfic charge will have
on existing nams and assumptions. Most sodal scientists seek cawsal explaretionsthat reflect tests of
hypotheses. Cauwsal effect (nomothetic perspedive) occus when variation in one pheiomenon, an
indegpendent variable, leadsto or resuts, on average, in variation in andher phenomenon,the depenlent
variabe.

Conditions necessaryfor determining causality:

Empiricd assocétion -- a valid conclusion is based on finding an asscciation between the
independent vaiable and the dependent variable.

Appropriate time order -- to conclude that causation was involved, one must see that cases were
exposd to vaiationin the inapendent variable before variation inthe dependent vaiable.

Non-spuriousmess -- a relationshipbetween two variablesthatis not dueto variation in a third
variable.

Strengths of Causal Design

Causality reseach designs asgst reseachers in understanding why the world works the
way it does through the process of proving a causal link between variables and by the
process ofeliminating other possbilities.

Replication ispossble.

There is greater confidence the study has internal validity due to the systenatic subga
selection and equity of groups leing compaed.

Weaknesses of Causal Design

Not all relationshipsare casual! The possbility always exists that, by sheer coincidence,
two urrelated events ajpea to berdated
63



Corclusions about causal relationshipsare difficult to determine due to a variety of
extraneous and confounding \ariables that exist in a sccial environment. This mens
causality can only beinferred, rever proven.

If two variables are correlated, the cause must come before the effect. However, even
though two variablesmight be causally related, it can sometimede difficult to determine
which variable comes first and, therefore, to establish which variable isthe adua cause
and which theactual effect is.

3.24 Cohort Despgn

Definition and Purpose

Often ugd in the medcal sciences, lut alsofound in the applied saia sciences, acobort study genealy
refers to a sudy conduted over a peiod of time involving members of a poplation which the sibject or
representative member comes from, and who are united by same commondity or similarity. Using a
quartitative framewoik, a cohat study makesnate of statistical occurrence within aspeciaized sulgroup,
unitedby same or simil ar characteristicsthat are relevant to theresearch problembeinginvestigated, rather
than sudying gatistica occurrence within the gereral popuation. Using a qalitative framewak, cohort
studiesgereraly gatherdaa wsing methods ofobservation. Cohats canbe either"open” or "closed.”

ClosedCohort Studies [static populationssuch as patients entered into a clinica tria] involve
participantswho enterinto the study at one defining pointin timeand where it is presumedhatno
new participantscan enter thecohort. Given this, thenumberof study participantsremainscongant
(or can orly deaease).

Strengths of Cohort Design

The use of cohorts is often manditory because a randomzed control stwly may be
unethicd. For example, you cannot deliberately exposepeople to asbestos, you can only
study its effects on thosewho have already been exposed. Reseach that measures risk
factors dten relies uponcohortdesigns.

Becausecohortstudes measurepotential causes before the outcomehas occurred, they can
demonstete thatthesefi auses @recaled the outcome,thereby avoiding the debate asto
which isthe causeand which is thesffect.

Cohortanalysisis highly fl exible and can provideinsight into effects over timeand related
to a \ariety of different types of changes[e.g., Social, cultural, padlitical, economic etc.].
Eitheroriginal dataor secondary data can be used in this design.

Weaknesses of Cohort Design

In cases where acompaative anaysis of two cohorts is madé¢e.g., stuldyingthe effects of
onegroup exposed to abestosand onethat has rot], areseacher cannot ontrol for all
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other factors that might differ between the two grous. These fadors are known as
confounding variables.

Cohortstudes can end up takinga long time to compete if the reseacher mustwait for
the conditions of interest to develop within thegroup. This aso increases the chance that
key variables change during the courseof the study, patentially impading the validity of
the findirgs.

Dueto the lack of randomization in the cohort design, its external validity is lower than
that ofstudy designs where theresearcher randomy assgnsparticipants.

3.25 CrossSectional Desgn
Definition and Purpose

Cross-sectional research designs hae three dstindive fedures: no time dmension; areliance orexisting
differencesratherthanchange followingintervention; and, groupsare sel ected based on exigting differences
rather thanrandom dlocation. The cross-sectional desgn canonly measue differences betweenor from
among avariety of peqle, swbjeds, or phenomenarather than a process of change. As such, researchers
usng this design canonly employ arelatively passive appoach to making caual inferences based on
findings.

Strengths of Cross-sedional Design

Crosssedionda studes provide a clear 'snapshot'of the outcane and the characteristics
assocatedwith it, at a gedfic pointin time.

Unlike an experimental design, where there is an adive intervention by the researcher to
produce and measure change or tocreae differences, cross-sediona designs focus on
studying and drawing inferences from existing differences between people, subgds, or
phenomera.

Entails colleding data at and concerning one point in time. While longitudinal studes
involve takingmultiple measures over an extended period of time,cross-sectional research
is focused onfinding relationships letween variables at one moment itime.
Groupsidentified for study are purposely selected based uponexisting differences in the
sample ratherthan s&king random smpling.

Crosssedion studes are cgpable of using data from alarge numberof suljeds and, unlike
observationa studies, § notgeographically bourd.

Can estimatepreval ence of an outcomeof interest becaisethesampleis uswally taken from
thewholepopulation.

Becausecrosssectional designs generally usesurvey techniquesto gather data, they are
relatively inexpensiveand takeup little time to conduct.

Weaknesses ofCross-sectional Design

65



Finding people, subgds, or phenomenao gudy that are very similar exceptin one
spedfic variable can bedifficult.

Results are staticand tme boundand, theefore, give no indiction of a sequence of
events orreved historica or temporal contexts.

Studies cannot be ullized to establishaiseand effect relationships.

This desgn ony provides asrapshot ofanalysisso theeis always the posbility that a
study could have differing results if anothertime-frame had been chosen.

Thereis no follow up tathe findings.

IN-TEXT QUESTIONS

Now thatyoud vbeen introduced to research approadhes and designs in ths unit, asertain the
level of your attainment by proffer answers to thefollowing questions

o

Positivist paradigm resuited in research

o Qualitativeresearch approad is conrcted to saia constrictivist paradigm. Trueor
Fdse?

o What does P value nasure?

o What is data triangulation?

40 CONCLUSION

You have discowred from this unit thatthe main emphasisof quantitative eseach is on
deductive ressonng which tendsto move from the genera to the spedfic. This is sometimes
referred to as dop downappraach. In qualitative reseach, researchers are interested ingaining a
rich and compex understanding of peopled sxperience and not in obtaining infemation which
can be generalized to otherlarger groups.It is also essentialthat without attendng design issues
beforehand, the overall research problemwill not be adequaely addressed andany corclusions drawnwill
riskbeingweakanduncavincing. Asacorsequence theoverall validity of the studywill beundermined.

5.0 SUMMARY

This urit hadexposed you to threemajor approaches of research, namdy quantitative, q@litative
and advocacy approaches. It is aso discovered that research designs are essential as to be
consicered when one wants to undertake a reseach. Action reseach, case study, causa
compaative, cohort and cross-sectional designsare applicable to educational and busiressrelated
studes. Consicer the strengths and weaknessesof any design that you want to employ to have a
solid groundon which the work is based.
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6.0 TUROR-MARKED ASSIGNMENT

Distinguish ketween qualitative and quantitative research approahes.
Mention five research designs you know.Explain two ofthem.
Discussthe principles and processes involed in advoceacy research.
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INTRODU CTION

In unit 4 we discusged approachesto reseach in form of quantitative,qualitativeand mixed

methods It was emphasted thatthe approad to explore depends on the designs selected. Some
of the designs you came aaossin that unit were adion research, case study, casual, cohort and
crosssectional designs. You will learn of otherreseach designs that are available for your use
when you are undertaken your research projed in this unit.

2.0

3.0

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

Explain descriptive surwey design

Enunerate four areas of strengths and weaknessesof experimental research design.
Idertify possible insights to gods which exploratory research that are intendedto prodice.
Describe longitudinalresearch design

CONTENTS

3.1.1 Descriptive Survey Design

Definition and Purpose

Descriptive research designs Felp provide ansversto the questionsof who, what, when, whee, anchow
asscciatedwith a particular research problem; a desriptive study canrot conclusively ascertain arswers
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to why. Descriptive research is used to dotain information concerningthe arrrentstatusof the prenomena
andto describe"what exists" with respect to variablesor conditions in asituaion.

Strengths of Descriptive Survey

Thesubped is being observed in acompetely natural and unchanged natural environment.
True experiments, whilst giving analyzable data, often adversely influence the normeal
behavior of the subged [ak.a., the Heisenkerg effect whereby measuementsof certain
systemscannot be nade without affecting the systemsg].

Descriptive research is often used as a pre-cursorto more quantitative reseach designs
with the genera overview giving somevaluable pointers as to what variables are worth
testingquantitativey.

If the limitationsare understood,they can be a useful tool in developing a morefocused

study.

Descriptive studes can yield rich datathatlead to imporiant recommendationsin practice
Approad colleds a hrge amountof data for detailed anaysis.

Weaknesses of Descriptive Survey

Theresults from adescriptive research cannot beused to dscover adefinitive answer or
to dsproveahypothesis.

Becausedescriptive designs ofen utilize observational methods[as opposed to
guantitative nmethodg, the results cannot bereplicated.

Thedescriptive function of research is heavily dependent oninstrumendtion for
measurementand obgrvation.

3.12 Experimental Design

Definition and Purpose

A blueprint of the procedure that enales the researcher to maintain cantrol over all factors tha
may affect theresut of an expeimert. In doing this, the researcher attempts to determine or predct what
may occu. Expaimental researchis often used where there is time priority in a causal relationship (cause
precedeseff ect), there is condstency in acausal relationship (a cawse will aways leadto the same effect),
andthe magnitude of the correlation is great. The classic experimertal design spedfies an experimenta
group anda control group. Theindeperdentvariable is administeredto the experimental group andnot to
the control group,andboth groupsare measued on the same dependat variable. Subsequentexperimental
designs have used more groupsandmore measuemerts over longer periods. True experimerts must have
cortrol, randomization, and manipulation.

Strengths of Experimental Design

Experimental reseach allows theresearcher to control thesituation. In sodoing, it alows
researchers toanswer thequestion, fiwhat causes somethingo occur?o
Permits thereseacher to identify causeand effect relationships ltween variables and to

69



distinguish plaebo effeds from treatment effeds.

Experimental research designs support thebility to limit alternative explaretionsand to
infer direct causal relationships in thestudy.

Approach provides the ighestlevel of evidence for single studes.

Weaknesses of Experimental Design

Thedesign is atificial, and results may not generalize well to thereal world.

Theartifi cial settings of experimentsmay ater thebehaviors orresponse®f participants.
Experimental designscan becosty if spedal equipment orfacilities are needed.
Somereseach problemscannot be studid using an experiment becauseof ethicd or
technical reasons.

Difficult to apply ethnographic and other quditative nmethods to &perimentally designed
studes.

3.1.3 Exploratory Design

Definition and Purpose

An exporatory design is conduded about a research problemwhenthere are few or no earlier studesto
refer to or rely uponto predct an outcome. The focus is on gaining insights and familiarity for later
investigation or undertakenwhenreseach problems are in a preliminary stage of investigation. Exploratory
designs are often used to establish an understandng of how best to proceedin gudying anissue or what
methoddogy would efectively apdy to gatheringinformation eouttheissue.

Thegods of exploratory research are intendedto producethefollowing possible indghts:

- Familiarity with basicdetails, ttings, and concerns.

- Wall grourded picture of the sitwation being devel oped.

- Generation of new ideas and assumptions.

- Development of tenttive theaies orhypotheses.

- Determination about whethera study is feasible in thefuture.

- Issues et refined for more systenatic investgation and formulation of new research
questions.

- Direction for future research and techniquesget developed.

Strengths of Explorative Design

Design is a weful approach for gaining background information on a grticulartopic.
Exploratory reseach is flexible and can address esearch questions ofall types (what,
why, how).

Provides an oppatunity to define new termsand clarify existing concepts.
Exploratory reseach is ofien used to generate formal hypothegs and develop more
preciseresearch probkems.

In the polcy arenaor applied to pradice exploratory studes help estblish iesearch
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prioritiesand where resources shold beallocated.

Weaknesses of Explorative Desgn

Exploratory research generaly utilizes gnall sample sizes and, thus, firings are typically

not generalizable to thepopulation atarge.

The exploratory nature of the research inhibits an ability to makedefinitive conclusions
aboutthefindings. They provideinsight butnot dédinitive conclusions.

Thereseach processunderpinning exploratory studiesis flexible but often unstrictured,

leadingto only tenttive results that lave limited \alue todeasion-makers.

Design lacks rigorousstandards applied to methals of data gathering and analysis because
oneof theareas for exploration could beto determinewhat methodor metrodologiescould
best fit theresearch prodem.

3.1.4 Historical Design
Definition and Purpose

The purposeof a historica research design is to collect, verify, and synthesize evidencefrom the past to
establish facts that defend or refute a hypothesis. It uses scondary souces and a variety of primary
documentary evidence, such as, diaries, official records, reports, achives, and na-textual information
[maps, pictures, audio andvisual recordings]. Thelimitation isthat the sourcesmustbe oth authentic and
valid.

Strengths of Historical Design

Thehistoricd research design is unobtrusive; thad of research daes notaffect the
results of thestudy.

Thehistoricd approach is well suitedfor trend analysis.

Historicd recordscan add important conextual badkgroundrequired to morefully
understand and interpret aresearch problem.

There is often no possikity of researcher-subpd interadion thatcould affect the
findings.

Historicd souices can beused over and over to sudy different research problems or to
replicate a previous study.

Weaknesses oHistorical Design

Theability to fulfill theaims of your research are diredly related totheamount and
quality of documentation awilable to unérstand theresearch prodem.

Sincehistoricd research relies on @tafrom the pastthere is no way to manipulate itto
control forcontempmrary contexts.

Interpreting historicd sources can bevery timeconsumirg.
Thesoures of historicd matrials must bearchived consistenly to ensire access. This

71



may espedally bechallenging for digital or online-only souices.

Original authors lning their own perspedives and biases totheinterpretation of past
events and hesebiases are moredifficult to agertain in higoricd resaurces.

Dueto thelack of control overexterna variables, historicd research is very weak with
regard to thedemands ofnterna validity.

It is rare that theentirety of historicd docunentaton reeded to fuly address aresearch
problem is available for interpretation, therefore, gaps reel to beadknowledged.

3.1.5 Longitudinal Design

Definition and Purpose

A longitudinal study follows the same sample over time and makes repested observations. For example,
with longitudinal surveys, the same groupof peofdeisinterviewedatregularintervals, enalding researchers
to track charges over time andto relate them to variables that might exdain why the charges occur.
Longitudinal research designs describe patterns of charnge andhelp estadish the diredion and magnitude
of causa relationships. Measuremerts are taken on each varialde over two or more distinct time periods.
This dlows the researcher to measue charnge in variables over time. It is a type of observational study
sametimesreferredto asa panelstudy.

Strengths of Longitudinal Design

Longitudinal citafacilitate theanalysis of theduration of a particular phenomenon.
Enables suvey researchers toget close to thekinds ofcausal explarationsusially
attainableonly with experiments.

Thedesign permits the measurement of differences orchangein avariable from one
period to armther([i.e., thedescription of paterns of change over time].

Longitudinal studiedacilitate theprediction offutureoutcones based uponealier
factors.

Weaknesses of Longitudinal Design

Thedata collection method ray change over time.

Maintainingthe inegrity of theoriginal sample can bedifficult overan extended period
of time.

It can bedifficult to show moe than onevariable at atime.

This desgn often needs qualitative research data to explain fluctuations intheresults.
A longitudinalreseach design assumes present trends will continueunchanged.

It can takealong period of timeto gather results.

Thereis anedal to hare alarge sample size and accurate sampling to reach
representativeress.

3.16 Meta-AnalysisDesign

Definition and Purpose
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Meta-andysis is anandytical methodology designedto systematically evaluate and summarize the results
from anumber of individual studies, therely, inaeaing the overall sample size and the allity of the
researcherto study dfects of interest. The purposeis to not smply summarize existing knowledge, but to
develop anewunderstanding of aresearch problemusng synoptic reasoning. The main objectivesof meta-
andysis indude amlyzing differencesin theresults among qudies and increasing the predsion by which
effeds are estimated. Awel-designedmeta-andysis depends upostrict adherence to the criteria usedfor
selecting studiesandthe availahility of information in eachstudy to propealy ardlyze their findings. Lack
of information canseverely limit thetype ofaralyses and cortlusionsthat can bereacled. In addtion, the
more dissimil arity thereisin theresults amongindividual studies[ heterogenaty], the more difficult it isto
judtify interpretationsthat govern avalid synopss of results.

- A meta-andysis reedsto fulfill the following requiremerts to ensure the validity of your findings:

- Clearly defined description of objectives, including predsedefinitions of thevariables
and outcones thatare being evaluated;

- A well-reasored and well-documengd judifi cation for identification and selection ofthe
studes;

- Assesgnent andexplicit adknowledgment ofany researcher bias intheidentification and
selection ofthosestudes;

- Description and evaluation ofthe degree of heterogeneity among the smple size of
studes reviewed; and,

- Judgifi caion ofthe edcniques used t@vauate thestudes.

Strengths of Meta-analysis Design

- Can bean effective strategy for determining gapsin theliterature.

- Provides ameans ofreviewing research published about a @rticular topic over an
extenced period of timeand from a \ariety of souces.

- Is wseful in clarifying what pdicy adionscan be justifi ed on the bsisof aralyzing
research results from multiple studes.

- Provides amethodfor overcoming small sample sizes inindividual studiesthat
previoudy may have had little relationshipto eat othe.

- Can beusad to generate new hypothegs or hghlight research problems br futurestudes.

Weaknesses oMeta-analysis Design

- Small violationsin defining the criteria used for contentanalysis can lead to difficult to
interpret and/ormeaninglessfindings.

- Alarge sample size can yield reliable, but not neessaily valid, results.

- A lad of uniformity regarding, for example, thetype of literature reviewed, how methods
are applied, and howfindings are measured within the sample of studes you are analyzing,
can m&ke the process ofsynthesis dficult to perform.

- Depending on the sample size, the processof reviewing and synthesrzing multple studes
can bevery timeconsuming.
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3.17 Observational Design

Definition and Purpose

This type of research design draws aconclusion by canparing subjects against a control group, in cases
where the researcher hasno cortrol over the experimernt. There ae two geneal typesof observationd
designs. In direct observations, people know that you ae watching them. Unolktrusve measues involve
anymethodfor studyingbehavior whereindividuds donotknowtheyare bengobsrved.An observational
study dlows a useful insight into a phenanenonand avoids the ethical andpractical difficulties of setting
up alarge andcumbersome research project.

Strengths of Observational Design

(0]

O O OO

(0]

Observational studes are usually flexible and do not necessarily need to be structured
arounda hypothesisabout what you exped to obsrve [data is emergent rather than pre-
existing].

Theresearcher is able to collect in-depth informaton about a frticular behavior.

Can reveal interelationships amongnultifaceted dimensions ofgroupinteractions.

You can generalize yourresults to ed life situations.

Observationa research is useful for discovering what variables may be important beore
applying othermethods Ike experiments.

Ob=ervation research designsaccountfor the complexity of groupbehaviors.

Weaknesses ofObservational Design

(0]

o

Reliability of data is lowbecaisesedng behaviors occur over and over again may be a
time consumingaskand are difficult to replicate.

In olservational research, findings may only reflect a uniquesample popuationand,
thus,cannot begeneralized to aher groups.

There can beproblemswith biasas theresearcher may only "see what they want to see”
Thereis no poswility to deermine "cause and effed” relationshipssince nothing is
manipulaéd.

Sources or subjets may not all beequally credible.

Any groupthat is knowimgly studed is altered to some agreeby the pesence of the
researcher, therefore, potentialy skewing any data colleaed.
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IN-TEXT QUESTIONS

Make a quick revision of variousresearch designsdiscussd in this unitby proffer answers to the
following questions

design is ofen used as apre-cursorto quantiative research design
Controlgroupis anessential asped of higoricd design. Yes orNo?
Mention 2 mportant variables in anexperimental research.
When svera studiesare systenatically evaluaed and summazed to devlop rew
understanding involves research design

O O O O

4.0 CONCLUSION

As you have studed in this unt, reseach is @rried out basd on the dsign employ by the
researcher. It is required that suith researchers need to beconversant with the designsavailable so
as to usethe apprapriate ones to undertake the reseach. Your understanding of research designs
give you the inroad to arry out your reseach projed as an educdionstudent.
50 SUMMARY
In this unit, descriptive survey design is used to obtain information concerning the currentstatus of the
phenanenaandto describe "what exists' with respect to variades or condtions in a situation. Other
research designs like experimertal, meta-andysis, historical, explorative andlongitudinal were discussed.
Eachof the designsis effective in its own right, nawithstanding, eachaso hasstrengths and limitations
that you needo consderduring research processes.
6.0 TUTOR-MARKED ASSGNMENT

Discuss ley features of descriptive surwey design

Mention four advantages and four disadvantages of experimental reseach
List five insightsthe goals of explorative research intended to produce
Differentiate between historicd and langitudinal designs.
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UNIT 5: Data Collection Tools and M ethods

CONTENTS
1.0 Introduction
2.0 Objedives
3.0 Main Contents
3.1 Gta ColedionTools
3.11 AnedaotalRecords
3.12 Custoner and VendorFeedbadk Reords
3.13 Interviews
3.14 FocusGroups
3.15 TastingPanels
3.16 Obsrvation
3.17 Document Aralysis
3.18 Questionraires
4.0 Corxlusion
5.0 Summary
6.0 Tutor-Marked Assgnment
7.0 References /Further Readings
1.0 INTRODUCTION

To grow your market, you need to assess its current performance, strengths, and weaknesss.
Assesgment involves reseachd collecting, analyzing, and interpreting data. There are a number of
reseach methodsand tools that can be used to collect data on the performance of your farmers market.
Tednology can be used as a source of data (audio, film, visual digital materials, and web-based
information), as a data collection tool (e.g., videotaping, audiotaping, e-interviews, and digital
pictures), and as an analysis tool. There are a nunber of different methodsof collecting thedata you
neal to asess your market 6 erforrpance evaluate your strengths and weaknesses and pasition
relative to your competitors, and create a strategic marketing plan. This sedion provides a brief

overview of those data collection methodsand their appropiate use.

2.0

Objectives

At theendof thisunit, you shodd be ableto

3.0 CONTENTS

31

Anecdotal Rewords
Anedadotes are stories. Aneadotal data simply meanstheinformation you get from thestories
you hea aboutthe market from day to dayd vendorsostories about outrageous comgaints or happy
customers, customersdstories about their favorite market experience when you runinto them at the
library or ameeting, stories you tll your family at the dinner table. Anecadotal datais a good starting
pointfor moreformal research. From interacting with customers, the manager, staff, and vendors
probably have afairly good idea of basic isaies and questionsto be asked. The manager shoud also
have a picture of theisaues that concern the marketé vendorsand passbly of isaues regarding the
market that may concern area business owners and neighbors. Such data, while not gathered or
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interpreted systematically, can point to the questionsthat shouldbethe focus of more formal effortsto
evaluate market performance and reseach.

3.2  Customer and Vendor Feedback

If the market has a suggegion box or a process for handling written complaints, the records of these
also can beuseful for evaluating themes and trendsin the strengthsand weaknes®s of the market. Such
themes and trendscan be a basis for moreformal reeach and analysis.

3.3 Interviews

Interviews can be valuable sources of in-depth information about the preferences and evaluations of
responaents. Interviews can range from the very formd, following a strict protocol with the same
guestionsasked of every responcent, to very informd, with the interviewer following the respordentés
comments and allowing information to emerge based on thase comments. Most interviews will fall
somewhere in the middle with a commonsd of questions and leevay to follow up on interesting
comments.

The primary advantage of theinterview as a data collection tool is the chance to get morein-depth
information than ispassble in a survey. However, interviews also have a number of disadvantages.
First, they are far morelabor intensive to conduct and interpret than surveys. Someone must ask the
interview questionsof each individual respordent ard either taperecord ortake detailed notes of the
answers. Thepersordlity of theinterviewer can have a huge effed on the quality and completeness of
resporses. If interviews are recorded, they must be played badk, transcribed, orboth.Because
resporses will probably contain a grea deal of variation amongrespordents, it can bedifficult and
time-consuming to find the themes that are useful for improving the market. All these considerations
mean that interviews are only pradical with a small numler of respordents, unlike the much larger
numker that can bereached with asurvey. Thetwo in combination can improve on the results of
either interviews or surveys alone, and we discuss how to combine methodsfor maximum
effedivenessin thechapter onevaluating your market.

3.4 Focus Groups

Focus groupsare interviews in which the reseacchers bring tagether a group of people who do ot
necessrily know ead other but who share a charaderistic that is relevant to the question to be
answered. If, for example, youwish tolean whysome peoplein the target population do rot shop

at your farmers market, you might assemble a focus group of people who have shopped at the market
in the past butdo not do so now, or agroupof people in yourtarget population who have never shopped
at themarket. An advantage to focusgroupinterviewsis that they allow peopleto build oneach otherés
idess, reflecting and listening and developing their opinionsthrough interaction. Such interviews can
yield richer, more thoghtful answers than individual interviews.

Disadvantages of focus groupsare that they are difficult to organize and that they require some skill

on the part of the interviewer to keep the group on tradk. Furthermore, because the answers are the
result of interaction, they may vary highly from group to groupand so can bedifficult to interpret. A

groupcan easily befhijadked dythestrongopinionsof asingle individual. Trustworthy results depend

on condcting several focusgroupinterviews and looking for common hemesin theresporses.

3.5 Tasting Panels
Related to afocusgroup, atasting panel is a group of people gathered to evaluate market products.
Y ou can usetasting panels to assess your prodct mix and quality.

3.6 Observation

Another useful source of data is observation with specific criteriaor questionsin mind.Market
management might gather data by observing and recordingthelevel of adivity at the market at
different hour® is themarket busy ealy in theday with business tapering off later orisit steady?
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Do vendorstend tohave large amounts of prodict left or run outearly? Observation, especially

when combined with other sources of data, can be very useful in evaluating themarket 6 s
performance. One method of observation involves countingd numtlers of customers per half hour or
the number of customerswhofit certain caegories, such as families with young children or seniors,
for example. Especially when evaluating your pasition relative to competitors such as supermarkets,
you can use observationsand comparisons, for example, you may compare price, quality, or seledion
of asample of produce

Apart from business research, olsevation is also applicable to education. Observation of studentsis
an important asped of classroomactivities. It is mosteffective when focused on skills, concepts,
and attitudes. Making brief notesand keeping checklistswhen watchings t u d adivitiesduring
practicd sedions like typing enable teaders to keeg records of continuous progess and
adhievement. Observation helps researchers to create spedfic occasions for observation and
practice focus- that is, they select what andwhomto obsrve, and put all ésein the badkground.

3.61 Observaibn technqueandits characteistics.

In educational research Interviews and observation are the primary data collectiontoadls. An
observationa technique nay be operational defined as a processwhereby individuals or groupsof
people are Gcommissioned® to watch and record the happenings of events or even study
behavioural patterns in settings of interest. It has keen the prevailing method ofinquiring.
Observation continues to characterize all research: experimental, descriptive and qualitative.

Characteristics of agood obervation incluck:

1. A caefully planred ob®rvation, in which oberver krows what they are looking for
and wlet is relevantin asituation.

Obsrversare aware of thewholeness ofwhat is observed.

Observersare objective.

Ob=ervers gparate thefacts from theinterpretation offacts.

Observationsare chedked and werified, whenever possble by repetition orby
compaison withthoseof othercompeent obrvers.

6. Obsrvationsare carefully and expertly recorded.

ok wbd

3.62 Types and Uses of Observation technique.

Obsrvationsmay bedired or inferential. An observationis said to be dired when the
obsrver isinvolved in the firsthand experiences of thehappenings of given situations.But
an observation is described as inferential when researcher draws inferences onthe basis of
the obsrvation report suppled by another person ogroup of persons.

Acoording to Okpala et a, Yoloye (1997), observational data could be useful in the
following;

Measuring classoom processvariables

Measuring programme implemengtion
Identifying difficulties in progamme use
Identifying changes introduced by teachers

79



Indentifying typical instructional pathways

3.7  Document Analysis

A functioning market aready has invaluable sources of data in thereardskept. Much can be learned
from recordsof vendor sales or percentages of revenue paid as fees to the market and other financial
records. Such recordsgive a pictureof themarket dusy and less busy times and seasons.

3.8 Questionnaire

A guestionraire is a series of relevant questionswhich are usually used to elicit informationfrom
responent who are normaly drawn from the target populationof a given study. A questonnaire
may containeither structure or unstructured questions. The structure question othewiseknownas
closequestionsare thoseitem in a guestionraire in which alternative responses are provided by
the esearcher from which the espordent is to select from. Example of a structure tem of a
guestionreire

In aperiod of dwindling national econamy, parent shouldberesponsble for paying the school fees
of their wardsat all level of educaion.

Alternative Responses fvided

A. Strongly agree

B. Agree
C. Undedded
D. Disagree

E. Strongly disagree.

An unstrictured question or item (or open-ended item) is thatitem or question in which pre-
determineresponsesre not provided for respordent to choose from, Example of an unstrictured
item of aquestionnaire:

Questions: What do you consicer to be theimplication of open and distant learning onthe future
of anational econamy?

3.8.1 BasicGuidelinesfor Designingand Organizing aQuegionnaire
There are fourbasic guidelines for designing and organizing a questionraire. Theseinclude:

Introductory section ofaquestionraire:
Educationa reseach isto note tlat every questionrare should lave an introductory sedion
which shouldgive adescription of what suchinvestigation wes al about.
Ordering of Questionreire items;
in any form of questionnaire item prepare, the itemsshould always begin with
simple itemsand examples of howto respond tahe simple items.It is advisable
to begin Questionraire items withsimple questions or items bfore delving into
difficult items,and as muchas possile, related questions shold follow one
anothe. If Questionraire items ae categorized, itemsin the sme category
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should bdormulated insuch away that smilar items fdlow oneafter the other.
Types of Questionnaire Requirefor a given study:
Whenever an educaional researcher decides to use Questionreire as aresearch
todl, it is advisabldo decidesright from the beginning, which form of the
Questionraire items (stuctureor unstructured items)re to be sed for the
investpation undr study.
Used of Language to formulate Questionraire items:
Educational reseacher areimplored to wite Questionnareitemsin simge and
unambiguous Eglish orLanguage so thet comprehension of thetem dcesnot
consttute poblems forthe inten@d respordents

INTT XPQUESTIONS
e Listfour research ingrumentsand explain twotypes ofquestionraire.
o Differentiate between focus group and tasting pane

e Enumerate four limitations of interviews asresearch tool.

4.0 Conclusion

Themost important consideration for colleding high-quality data and interpreting it accurately knows
what questions you want to answer with the irformation you gather. Once you have identified those
guestions, you can chocse the most appropiate methodsfor gathering and interpreting information to
answer them. With afocused effort, youwill likely find theinformation you need to create a successul
reseach efforts.

50 SUMMARY

This unt covered areas of reseach toadls /instruments forgathering data. We have looked
at various data colledion tools such as anecdotal records, custaner vendor feedback, interviews
(structured and unstrictured), focus group, tastig panels, documentanalysis and questionraires.
All these inruments are available for you to as Businesseducaion studentsin your reseach
endeavor and busiressfield.

6.0 TUTOR MARKED ASSIGNMENT
Explainanecdotalrecordsin relaionto data collectionin reseach.
Enumeratethe basicguidelinesfor constucting agoodquestiamnaire.
7.0 REFERENCES/FURTHER READINGS
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MODULE 3: STATISTICSIN EDUCATIONAL RESEARCH

Unit 1 Introduction to Statigics

Unit 2 Methods of Rpresenting Data and Measures of Cental Tendency
Unit 3 Measures of Variability or Spread

Unit 4 Measures of Asscaciation/Correlation

Unit 5 Testing of Hypothesis

Unit 6 Writing Reseach Reports

UNIT 1: INTRODUCTION TO STATISTICS
1.0 Introduction
2.0 Obedives
3.0 Main Content
3.1 Meaing of Statigtics
3.2  Typesof Statidics
3.21 Descriptive Statigics
3.22 Inferentia Statidics
3.3  Benefits of theStudy of Statigics
3.4  Organization of Data
3.41 Sequencing
3.42 Tables
3.43 Fregquency DistributionTable
3.44 Grouped Frequency Distribution
3.5 Gaphical Representations
4.0 Corrlusion
5.0 Summary
6.0 Tutor Mrked Assgnment
7.0 Rferences and Further Realings

1.0 INTRODUCTION

In thepreviousmodues/units, youworked through the different methodsof colleding data
in reseach. Thequestion is;what doyou do withthis seemingly unmarageable bulk ofdata?

This question will takeus to 'Data Analysis, which we shell describe "as the process of
organizing and sunmmarizing data in order to provide answers to the research questions or test
hypotheses staed in the study”. This process, most of the times,involves the use of satisticd
procedures to sunmarize and describe the characteristics of samples and populationsof the study.

In this unit, weshall firstlook at the neaning of gatistics, thetypes of staistics and
organization of data.

2.0 @BJIECTIVES

At the end ofthis unit,you should beble to:
0] define the concept statstics;
(i)  explain thetypes of statstics;
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(i)  organizeaset of scoresunder (a) sequencing, (b) frequency distributiontable, (c) bar chart.

3.0 MAIN CONTENT

3.1  Meaning of Statistics
Statigics, as aword, has different shales of meaning. These meanings can bein the plural

form or sirgular form.

() It is regarded as a state aithmetic: In this case, it involves observing, recording and
compuing the amount of resouces, financial, human and matrial, available to a
government for the purposeof governance or war. Every gowernment needs accurate
statstics tomake governance essier.

(i) Statistics can be regarded as pieces of information: Statigics imply data or pieces of
information e.g. the age of Bayo, the reight of Ike, the weight of Audu, the nuntoer of
studentsin Mr. Bassey's class, the numdy of classs in JSS 1, Federal Government
College, Okigwe. Others are: number ofacddents on road A for a year, number of
candidaes employed by company B in 1999,the numler of workers retrenched during the
reform programme.

(iii) Statistics as summaries of information: In this case, it can be used as sunmaries of
informationabouta smdl group of individualsseleded from large groupfor the purpse
of investigating the large group. Thisis cdled sample sttistics. Thiscan bein theform of
sample sike, mean, median, variance, standrd deviation, mode, etc. Each of these is
regarded as astatstic.

(iv)  Statistics asMathematical function or models: In this case, it is used for compaison of
two or more smples. In other wads, it can be ugd for pair wise differences, ratios of 2-
test, 2score, t-score, t-test, ftestetc are examples.

v) Statistics asacademic discipline: In thiscase, it isregarded as asubgct or field of study,
in which case, it is anasped of appled mathemaics.

Acoording to Spiegel (1972), statstics is concerned with scientific methods forcolleding,
organizing, sunmarizing, presenting and analysing data as well as drawingvalid conclusionsand
makingreasoreble dedsionson the basis of such analysis. statstics is further seen as the art and
science of collecting, analyzing, presenting, and interpreting data. Paticularly in busiress and
eononnics, the information provided by colleding, analyzing, presenting, and interpreting data
gives managers and decision makers a better understanding of the businessand ewnonic
environment and thusenables tlem to makemoreinformedand better decisiors.

You can get somany definitionsof statstics from so many textbooks.Since this courseis
not purely on statstics, we shall look at statstics as the science of dedsion makingin the face of
uncertainties. Look at Hays (1973). He says that statistics seévesin two cgpadties:

(1) It gives nmethods br organizing, summaizing and communicating data, and
2 It provides methods fomakinginference beyondthe observations.

In summary, statstics involves obervation, colledion of data, organization of data,
presentationof data, analysis of data, interpretation of data and dedsion making. You may wishto
note that statstics, when used as a subgd, is not the plural of statstic. A statistic is a measue
which we obtainby observing the characteristics of the sample. You have learnt that we study a
sample in order to meke inferences aboutthe population.

Therefore, the characteristic of the population whih we estimate from a sample
characteristic or statstic is cdled a parameter. The mean of a sample is 50. The modeof the
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distributionis 45. 1t meansthat50is a statistic, 45is also a statstic. You can give otherexamples.

3.2  Types of Statistics

You may have heard about different types of statistics, such as Comelation, probability,
parametic, non-parametic, etc. statgtics. All these have been groyped into two majortypes. These
are descriptive and inferential statstics. In this section, you will read a brief presentationof these
majortypes.

3.2.1 Descriptive Statistics

This can be described as a type of statsticd application which is concerned with the
organization and presentation of data in a convenient; usable and communicable form. Spiegel
(1972) described it fias the set of methodsserving the functions of organizing, sunmarizing and
communicating data.

You can usedescriptive statsticd methodswhen you are interestedin merely describing
the characteristics of the groupor the sample of study. It meansthatthe descriptive analysiswhich
you make will not generalize keyond the particular group or sample observed. In the same way,
conclusions dewn from the stdy are limitedand apply only to that group of study.

3.2.2 Inferential Statistics

Theseare statsticd methodsused for arriving at conclusionsextendingbeyondimmedete
data. They are the phases of statstics which can be used to ded with conditions under which
conclusionsare drawnabouta larger group based on data colleded from somesmallergroup or
groupschosen from and related tothelarger group.

Inferential statistics can be described as astatgtical procedurewhich males useof sample
statstics to make irferences aboutthe populationparameters. It involves the piocessof sampling
thatis representative of the populationlt makes useof the aspect of inferential statistics cdled
parametic statstics which are powerful teststhat makeuseof the normal probebility model, or
making compaison involving the setting up of confidence limit, setting up of the degree of
freedometc. We shall discuss thigater.

3.3  Benefits of the Study of Statistics

When you study statstics, you send to deive somegenera berefits. Thesebenefits focus
ontheuseful knowledge, skils, capabilitiesor dispostionswhich you will acquire from thestudy
of, ortrainingin gatistics. They vary, according to theextentand lewe of study, or rraining in the
subged. Some ofthesebenefits include that the study of statistics will enable you to:

1 Acquire’ knowledge and skills in observation, colledion, organization, communication,
anaysisof data, drawing inferences from the anal ysis of data and makingsaund dedsions;

2 Make meaningful contributionsto local, national or international debateson topicd issues;

3 Rea, understand andinterpret communicateddata, follow inferences drawn therefromand
appreciate decisions nade consequent upontheinferences drawn;

4 Successfuly exeaute empiricd research. No reasonable or worthwhile empiricd research

can be carried out or reported without statistics for answering research questions,testing
hypotheses or Bking dedsionsand makingpredictions;
5 Red, interpret and makeuseof reseach reports orarticles;
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6 Follow and critique contributionsto debates pesentedwith facts and fgures;

7 Acquirethe skills anddchniquesfor estimating, predicting and projectinginto the future
based on the peviousand present dag;

8 Draw soundconclusions lased on someieces ofinformationthat are probable ornot

quite certain.

Self-Assesanent Exercise
i What is staistics?
I. What are the twotypes of statitics?

3.4  Organization of Data

Data collected ineducation can befrom various sources and can be in various fams,
sweh as: opnions, soressmarks, frequencies, verbal etc.

Thedata can beorganized orarranged to make them meaningful. In this sction, weshall
look at £quencing, tables, frequency distribution tabks, bar charts, etc.

34.1 Sequencing
Thisinvolvesarranging thedata in ader of magnitude- ascendingor descendingorder.
See example below:

Example 1:
Given that the st scores of 10 studentsn sttistics are:
8,9,2,57,6,4,9,8, 3.
This could bearranged in ascending order thus:
2,3,4,5,6,7,8, 8,9, 9 ordexending order thus; 9, 9, 8,8, 7, 6,5, 4, 3, 2.
If the dita consistsof names, thy can bearranged in alphabeticd order. If they consists
of objects, ewents, aninals, etc. they can be arranged according to kinds, speies, groupsetc.

34.2 Tables

A tablecan be regarded as a two-dimensiordl representative of statisticd informationor
data. Tablescan be simple orcompex as shownin the examples on the enrolment of pupis in
central school Umuihi from 2000to 2007, and Distribution of Mathenstics teachers in Okigwe
Zonein theyea 2006.

Example 1
Pupils' Enrolment in Central School, Umuihi, 2000- 2007.

SN Y ear Boys Girls Total
1 2000 . 200 170 370
2 2001 210 165 375
3. 2002 230 170 400
4 2003 220 175 395
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5. 2004 240 180 420
6. 2005 225 170 395
7. 2006 242 182 424
8. 2007 250 200 450
Example 2
Distribution of Mathematics Teachers in Okigwe Education Zone
SIN Local Government No, of Teachers
1. EhimeMbano 525
2. Ihitte / Uboma 425
3. IsidaMbano 600
4, ObowoT Etiti 400
5. Onuimo 325
6. Okigwe 425
Total 2,700

3.4.3 Frequency Distribution Table

A frequency distribution tableshowsthe numkber of timeseach score, value or item occurs
in a digribution. Ft consists of two columns - one for he <oresfitemsand the other for the
frequency.

Example 3:

The scores of somestudentsin aMathenstics test a given below. Present the ores in a

frequency table.

10, 15, 18, 12, 14, 15,20, 15, 16, 11, 12, 14, 19,20, 17, 18, 15, 13, 11, 12, 19, 13, 10, 14, 17, 19,
16,15,15,15.

Table 18.3:Frequency Distribution Table

SIN Score Tally Frequency
1. 10 \\ 2
2. 11 \\ 2
3. 12 \\ 3
4. 13 \\ 2
5. 14 \\ 3
6. 15 A\ 7
7. 16 \\ 2
8 17 \\ 2
9. 18 \\ 2
10. 19 \\ 3
11. 20 \\ 2
30
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Notethat when you taly, eatcy numter tallied is realy cancdled to avoidconfusion.

3.4.4.Grouped Frequency Distribution
Some ofthe times, the numér of scores may be so largethat itbecomesnecessay to group
several scores together. A group ofscore valuesform aclass irterval.

Example 4:

Present the scores below in agrouped frequency table.

55,6260,50,52,58,55,60,51,55,68,55,47,39, 58,42,47,42,48, 55,48, 46, 55,51, 58, 65,

52, 35, 54, 55, 52, 5@6, 65, 53, 34, 48, 50, 39, 59, 53, 52, 33, 48, 65, 60, 36, 68, 45, 62),59,

33,40,61,38.

In order to determinetheinterval or class sze:

(0 Find the range. This is given by the highest score minus the lowest score.  Fromthe
scores, we have 60 - 33 =27.

(i) Determinethe numier of groups.It has to bebetween 10and 20.

@) Divide therange by the numbere.g. 27 + 12 = Japproimate)

i) Draw atableand taly the scores ac@rding to groups.

Table 18.4. Grouped Frequency Distribution Table

SIN Classinterval |Tally |Frequency

1. 66-68 \\ 2

2. 63-65 \\ 3

3. 60-62 A\ 7

4. 57-59 W 5

5. 54-56 AW 9 55, 62 6050, 52, 58, 55, 60, 51, 55, ¢
6. 51-53 AN 8 55, 47, 39, 58, 42, 47, 42,

7. 48-50 A 6 48, 55, 48, 46, 55, 51, 58, 65, 52,

8. 45-47 W 5 35, 54, 55, 52, 56, 46, 65, 53, 34,

9. 42-44 \\ 2 48, 50, 39, 59, 53, 52, 33, 48, 65, 60|
10. 3941 \\ 3 36, 68, 45, 62, 59, 60, 33, 40, 61,38.
11. 36-38 \\ 2

12. 3335 W\ 4
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UNIT 2: METHODS OFREPRESENTING DATA AND MEASURES OF

CENTRAL TENDENCY
1.0 Introduction
2.0 Objedives
3.0 Main Content
3.1 PieChart
3.2  Histogram
3.3  Freguency Polygon
3.4 Ogive
3.5 Measuresof Central Tendency
351 TheMean
35.2 TheMedian
3.5.3 TheMode
4.0 Corxlusion
5.0 Summary
6.0 Tutor Mrked Assgnment
7.0 Rferences and Further Realings

1.0 INTRODUCTION

In lastunit, you were exposed to the concept of statstics and organization of data. You also read
through the lar chart which is agraphical way of representing data. In this unit,you will continue
to be exposd to otherways of representing data. Theseinclude pie chart, histogram, frequency
paygonandogive. Wewill alsolook at the measures of central tendency. As thisis notacompete
courseon sHtistics, wemay not be saletailed inthe presentations.

2.0 OBJECTIVES

By theend of this urit, you should beble to:

(1) constrict apie chart using given data;

(i) constrict and akscribe hstagram;

(litf)  draw acomposte tableand constrict afrequency polygon;
(iv)  draw acomposte tableand constrict anogive;

(v) cdculate themean, medan and mode of given data.

3.0 MAIN CONTENT

3.1 PieChart

Thisis used taepresent both dscrete and continuous @ta. It involves using circle to represent
aset or groups ofitemsor scores. Each groupor item is representedby a sector of thecircle.
Theangle subended at the centre by the sctor is propational to thefrequency of theitems o
scores represented. It implies that thetotal frequencies ofthe t are representedby 360°.

Example 1:

Construet a piechart to represent the data kelow:

Thedistribution by local government area of Basic Tedhnology teachers in Okgwe Zoneis a
follows:

EHIME =60, IHITTE/UBOM =50, ISIALA =65, ONUIMO =40, OBONO =35, KIGWE =
30.
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To constrict the pie chart:
I Find theangle that is sibtended at the centre by each group:

(@ EHIME= 60,360 — 77.14
280 1
(b) IHITTE/UBOMA = 205 360 =4 29
280 1
() ISIALA = 65; 360 = 83.57
280 1
(d ONUIMO = 405 360
S = 51.43°
280 1
( OBOWO= 355 360 = 45.00°
280 1

3857°

()  OKIGWE = 305 360
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280 1

ii. With theaid of apair of compases, any convenient radius, dew acircle.
ii. Usingyour protrador, mark out theangles correspondingo each groupor category o
items, to the reaestdegree
I. Label the sectors ofthecircle correspondig to theitems.

3.2 Histogam

In the last unit, you studied the bar chart, which is used mainly for the representation of
disaete data. In the construction, you notced that the ectangles do nottouch ead othe. The
histogram is used to represent data on a frequency distribution tablelike the bar chart. It is made
up of rectangular bars of equal joined to oneancther, and it is used for coninuousdata. At the
verticd axis, we have the frequencies and at the horizontal, we have the correspondng class
intervals. Thedifference between thetwo is that,for bar chart the classintervals are used while for
histogram the exad classboundxries arc used. There are two exad classboundariesd upper and
lower exad classbourdaries. Theseare oltained by subtrating 0.5from the upper bourdary and

adding0.5 tothelower boundhry. Alternatively, for theexad lower limit of thefirstgroup

(20- 24),we havem% =195

And for theexad upper limit = 24—;25 =245

Example 2
Usingthedata kelow, constrict a hist@ram:

ClassInterval | 20-24| 25-29| 30-34| 35-39| 40-44| 4549| 50-54| 55-59| 60-64| 65-69|70- 74| 75-

79

Frequency 3 5 8 10 13 15 12 8 6 5 3 2

To constrict a hisbgram:
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