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BUSINESSRESEARCHMETHODS 

OBJECTIVE 

The objective is to create an awareness of the Process of Research, the tools and techniques of 

research and generation of reports 

 

Unit1:INTRODUCTIONTORESEARCH 14Hrs 

Meaning – Objectives – Types of Research – Scope of Research – ResearchApproaches – Research 

Process – Research Design – Research Methods Vs Research Methodology - Steps in Research – 

ProblemFormulation – Statement of Research Objective – Exploratory –Descriptive – Experimental 

Research. 

Unit2:METHODSOFDATACOLLECTION 08 Hrs 

Observational and Survey Methods – Field Work Plan - Administration of surveys - Training field 

investigators - Sampling methods - Sample size. 

Unit3:TOOLSFORCOLLECTIONOFDATA 08 Hrs 

Questionnaire Design; Attitude measurement techniques – Motivational Research Techniques – 

Selectionof Appropriate Statistical Techniques 

Unit4:STATISTICALMETHODS 18 Hrs 

Tabulation of data -Analysis of data –Testing of Hypothesis,Advanced techniques –ANOVA, Chi- 

Square - Discriminant Analysis - Factor analysis, Conjoint analysis - Multidimensional Scaling - 

Cluster Analysis (Concepts Only). 

Unit5:REPORTWRITING 08 Hrs 

Types of Reports, Business, Technical and Academic Report writing – Methodology Procedure – 

Contents – Bibliography 

 

SKILLDEVELOPMENT 

● Illustratedifferenttypesofsampleswithexamples 

● Constructaquestionnaireforcollectionofprimarydatakeepinginmindthetopicchosenfor research 

● Narrateyourexperienceusingobservationtechnique 

● Diagrammaticallypresenttheinformationcollectedthroughthe questionnaire 

 

BOOKSFOR REFERENCE 

1. O.R.Krishnaswamy;ResearchmethodologyinSocialSciences,HPH,2008. 

2. R.Divivedi:ResearchMethodsinBehaviorScience,MacmillanIndiaLtd.,2001. 

3. J.K.Sachdeva:BusinessResearchMethodologyHPH 

4. S.N.Murthy,V.Bhojanna:BusinessResearchMethodsExcelBooks 

5. Levin&Rubin:StatisticsforManagement,PrenticeHallofIndia,2002 

6. Gupta S; Research Methodology and Statistical Techniques, Deep & Deep Publication (P) 

Ltd.,2002 

7. ThakurD:ResearchMethodologyinSocialSciences,Deep&DeepPublications(P) Ltd.,1998. 

8. TripathiP.C:ATextbookofResearchMethodology,SultanChand&Sons,2002. 

9. Cooper:BusinessResearchMethods6thedition,MCGrawHill, 

10. C.R.Kothari,ResearchMethodology,VikasPublications 

11. UshaDeviN,SanthoshKumar-BusinessResearch Methodology 
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UnitI 

INTRODUCTIONTORESEARCH 

 

Meaning – Objectives – Types of Research – Scope of Research – ResearchApproaches – Research 

Process – Research Design – Research Methods Vs Research Methodology - Steps in Research – 

ProblemFormulation – Statement of Research Objective – Exploratory –Descriptive – Experimental 

Research. 

 

MeaningandDefinitionofResearch: 

***** 

Systematicinvestigativeprocessemployedtoincreaseorrevisecurrentknowledgebydiscovering new 

facts. 

Itisdividedintotwogeneralcategories: 

(1) Basicresearchisinquiryaimedatincreasingscientificknowledge,and 

(2) Appliedresearchiseffortaimedatusingbasicresearchforsolvingproblemsordevelopingnew 

processes, products, or techniques. 

Researchisworkthatinvolvesstudyingsomethingand tryingtodiscoverfactsaboutit.investigation, study, 

inquiry, analysis, examination, probe, exploration, scrutiny, experimentation, delving, groundwork, 

fact-findingcareful, systematic, patientstudy and investigation in some fieldof knowledge, 

undertakento discover or establish facts or principles 

 

Definitionofresearch 

 

1. Thecollectingofinformationaboutaparticular subject 

2. Tostudy(something)carefully 

3. Tocollectinformationaboutorfor(something) 

4. Carefulordiligentsearch 

8. studious inquiry or examination; especially : investigation or experimentation aimed at the 

discoveryandinterpretationoffacts,revisionofacceptedtheoriesorlawsinthelightofnewfacts, or 

practical application of such new or revised theories or laws 

 

WhatisResearch? 

 

Researchisasystematicinquirythatinvestigateshypothesis,suggestsnewinterpretationsofdataor texts, 

and poses new questions for future research to explore. 

 

Researchconsistsof: 

 Askingaquestionthatnobodyhasasked before; 

 Doingthenecessaryworktofindtheanswer;and 

 Communicatingtheknowledgeyouhaveacquiredtoalargeraudience. 

https://www.collinsdictionary.com/dictionary/english/try
https://www.collinsdictionary.com/dictionary/english/discover
https://www.collinsdictionary.com/dictionary/english/investigation
https://www.collinsdictionary.com/dictionary/english/study
https://www.collinsdictionary.com/dictionary/english/inquiry
https://www.collinsdictionary.com/dictionary/english/analysis
https://www.collinsdictionary.com/dictionary/english/examination
https://www.collinsdictionary.com/dictionary/english/probe
https://www.collinsdictionary.com/dictionary/english/exploration
https://www.collinsdictionary.com/dictionary/english/scrutiny
https://www.collinsdictionary.com/dictionary/english/groundwork
https://www.collinsdictionary.com/dictionary/english/careful
https://www.collinsdictionary.com/dictionary/english/patient
https://www.collinsdictionary.com/dictionary/english/field
https://www.collinsdictionary.com/dictionary/english/knowledge
https://www.collinsdictionary.com/dictionary/english/undertake
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ObjectivesofResearch: 

 

Thepurposeofresearchistodiscoveranswerstoquestionsthroughtheapplicationofscientific procedures. 

 

The main aim of research is to find out the truth which is hidden and which has not been discovered 

as yet. 

 

Thougheachresearchstudyhasitsownspecificpurpose,wemaythinkofresearchobjectivesas falling into a 

number of following broad groupings: 

 

 To gain familiarity with a phenomenon or to achieve new insights into it (studies with 

thisobject in view are termed as exploratory or formulative research studies); 

 Toportrayaccuratelythecharacteristicsofaparticularindividual,situationora 

group(studieswiththisobjectinviewareknownasdescriptiveresearchstudies); 

 Todetermine the frequencywith which something occurs orwith which it is associated with 

something else (studies with this object in view are known as diagnostic research studies); 

 Totestahypothesisofacausalrelationshipbetweenvariables(suchstudiesareknownas 

hypothesis-testingresearchstudies). 

 

TypesofResearch: 

1. DescriptiveResearch 

2. ExploratoryResearch 

3. AppliedResearch 

4. FundamentalResearch 

5. QuantitativeResearch 

6. QualitativeResearch 

7. ConceptualResearch 

8. EmpiricalResearch 

9. ExperimentalResearch 

10. HistoricalResearch 

Specifictofieldof study 

 

Graduate students learn about research methods used in their particular field of study.Whatever 

methods are used, there are many resources to support research, and any number of variations to the 

basic methods.Choose a method or variation that is manageable in your first years as a new faculty 

member to be certain to get your research agenda underway.Often the biggest challenge is often to 

get started, so establish research priorities early on, and create a plan to impliment them. 

 

QuantitativeResearch 

 

Quantitative research is inquiry into an identified problem, based on testing a theory,measured with 

numbers,andanalyzedusingstatisticaltechniques.Thegoalofquantitativemethodsis todetermine 

whether the predictive generalizations of a theory hold true. Wewill explore some of the issues and 
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challenges associated with quantitative research in this section. Seek the advice of faculty members 

who have conducted quantitative studies for advice, support and encouragement. 

 

QualitativeResearch 

 

Astudy based upon a qualitative process of inquiry has the goal of understanding a social or human 

problem from multiple perspectives.Qualitative research is conducted in a natural setting and 

involvesaprocessofbuildingacomplexandholisticpictureofthephenomenonofinterest.Wewill explore 

some of the issues and challenges associated with qualitative research in this section. Look for 

colleagues who engage in qualitative research to serve as a sounding board for procedures and 

processes you may use as a new faculty member. 

 

CollaborativeResearch 

 

There are many ways to collaborate and thereby enrich your work as a faculty member. Multiple 

perspectives offer a more complete view of an issue under study.Whether presenting or publishing, 

having several iterations of a study in different settings offers a means of validating findings. 

Collaborationmaytakemanyforms,includingcrossingdisciplines,typesofinstitutions,orengaging the 

community outside the campus environment.Explore the ways that collaboration may enrich 

yourresearch.Someoftheissuesandchallengesassociatedwithcollaborativeresearchareexplored in this 

section. 

 

PractitionerResearch 

 

Simple definitions of practitioner research address the investigator, the setting and the purpose. The 

investigator is the practitioner, in workplace settings ranging from hospitals, to schools and 

communities.The general purpose is to better align the practitioner’s purpose with their actions. 

There are those who argue that practitioner research stems from a larger social justice movement 

within qualitative research. Even when social justice is not the sole motivating principle, an 

underlying commonality of purpose is the desire to improve upon and develop deeper insights into 

one’s practice. Practitioner research by its nature offers practitioners a voice in the research 

conversation.Some consider it a bridge of sorts between theory and practice, although practitioners 

claim a rightful place in the research continuum. Some of the issues and challenges associated with 

practitioner research are explored in this section. 

 

Whatarethevarioustypesofresearch? 

1. Pureresearch 

a. Thisiscalledasthefundamentalorthetheoreticalresearch. 

b. Isbasicand original. 

c. Canleadtothediscoveryofanewtheory. 

d. Canresultinthedevelopmentorrefinementofatheorythatalreadyexists. 

e. Helpsingettingknowledgewithoutthinkingformallyofimplementingitinpracticebasedonthe 

honesty, love and integrity of the researcher for discovering the truth. 



6  

2. Appliedresearch 

a. Basedontheconceptofthepureresearch. 

b. Isproblemoriented. 

c. Helpsinfindingresultsorsolutionsforreallife problems. 

d. Providesevidenceofusefulnesstosociety. 

e. Helpsintestingempiricalcontentofatheory. 

f. Utilizesandhelpsindevelopingthetechniquesthatcanbeusedforbasicresearch. 

g. Helpsintestingthevalidityofatheorybutundersome conditions. 

h. Providesdatathatcanleadtotheaccelerationoftheprocessof generalization. 

 

3. Exploratoryresearch 

a. Involvesexploringageneralaspect. 

b. Includesstudyingofaproblem,aboutwhichnothingoraverylittleis known. 

c. Followsaveryformalapproachofresearch. 

d. Helpsinexploringnewideas. 

e. Helpsingatheringinformationtostudyaspecificproblemveryminutely. 

f. Helpsinknowingthefeasibilityinattemptingastudy. 

 

4. Descriptiveresearch 

a. Simplestformof research. 

b. Morespecificinnatureandworkingthanexploratoryresearch. 

c. Itinvolvesamutual effort. 

d. Helpsinidentifyingvariousfeaturesofaproblem. 

e. Restrictedtotheproblemsthataredescribableandnotarguableandtheproblemsinwhichvalid 

standards can be developed for standards. 

f. Existingtheoriescanbeeasilyputundertestbyempiricalobservations. 

g. Underlinesfactorsthatmayleadtoexperimentalresearch. 

h. Itconsumesalotoftime. 

i. Itisnotdirectedbyhypothesis. 

 

5. Diagnosticstudy 

a. Quitesimilartothedescriptive research. 

b. Identifiesthecausesoftheproblemsandthensolutionsfortheseproblems. 

c. Relatedtocausalrelations. 

d. Itisdirectedbyhypothesis. 

e. Canbedoneonlywhereknowledgeis advanced. 

 

6. Evaluationstudy 

a. Formofappliedresearch. 

b. Studiesthedevelopmentproject. 

c. Givesaccesstosocialoreconomicalprogrammes. 

d. Studiesthequalityandalsothequantityofan activity. 

 

7. Actionresearch 

a. Typeofevaluationstudy. 

b. Isaconcurrentevaluationstudy. 

 

SCOPEOFRESEARCH 
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1. ToknowtheBusinessCompetition–Environment 

a. ToknowtheCustomers:-Knowaboutcustomersneeds, 

b. ToknowtheProduct–Design,Price,Expectations 

2. ToknowtheIndustryCompetition: 

3. MaturingofManagementasagroupofdisciplines 

4 Stakeholdersdemandinggreaterinfluence 

5. ToknowtheGlobalCompetition 

6. GovernmentIntervention 

7. EconomicalDataCollection 

 

 

RESEARCHAPPROACHES: The four main approaches (Types of 

research) 

ApproachesofResearch 

1. QuantitativeApproach 

2. QualitativeApproach 

3. PragmaticApproach 

4. Advocacy/ParticipatoryApproach 

Quantitativeresearch 

Quantitative research is generally associated with the positivist/postpositivist paradigm. It usually 

involves collecting and converting data into numerical form so that statistical calculations can be 

made and conclusions drawn. 

Theprocess 

Researchers will have one or more hypotheses. These are the questions that they want to address 

which include predictions about possible relationships between the things they want to investigate 

(variables). In order to find answers to these questions, the researchers will also have various 

instruments and materials (e.g. paper or computer tests, observation check lists etc.) and a clearly 

defined plan of action. 

 

Datais collected byvarious means following astrictprocedureand prepared for statisticalanalysis. 

Nowadays, this is carried out with the aid of sophisticated statistical computer packages. Theanalysis 

enables the researchers to determine to what extent there is a relationship between two or more 

variables. This could be a simple association (e.g. people who exercise on a daily basis have lower 

blood pressure) or a causal relationship (e.g. daily exercise actually leads to lower blood pressure). 

Statistical analysis permits researchers to discover complex causal relationships and to determine to 

what extent one variable influences another. 
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Theresultsofstatisticalanalyses arepresentedinjournalsinastandardway,theendresultbeinga P value. 

For people who are not familiar with scientific research jargon, the discussion sections at the end of 

articles in peer reviewed journals usually describe the results of the study and explain the 

implications of the findings in straightforward terms 

Principles 

Objectivity is very important in quantitative research. Consequently, researchers take great care to 

avoid their own presence, behaviour or attitude affecting the results (e.g. by changing the situation 

being studied or causing participants to behave differently). They also critically examine their 

methods and conclusions for any possible bias. 

 

Researchers go to great lengths to ensure that they are really measuring what they claim to be 

measuring. For example, if the study is about whether background music has a positive impact on 

restlessnessinresidentsinanursinghome,theresearchersmustbeclearaboutwhatkindofmusicto include, 

the volume of the music, what they mean by restlessness, how to measure restlessness and what is 

considered a positive impact. This must all be considered, prepared and controlled in advance. 

 

External factors, which might affect the results, must also be controlled for.In the above example, it 

would be important to make sure that the introduction of the music was not accompanied by other 

changes (e.g. the person who brings the CD player chatting with the residents after the music 

session) as it might be the other factor which produces the results (i.e. the social contact and not the 

music). Some possible contributing factors cannot always be ruled out but should be acknowledged 

by the researchers. 

 

The main emphasis of quantitative research is on deductive reasoning which tends to move from the 

general to the specific. This is sometimes referred to as a top down approach. The validity of 

conclusions is shown to be dependent on one or more premises (prior statements, findings or 

conditions) being valid. Aristotle’sfamous example of deductive reasoning was:All men are mortal 

àSocrates is a man à Socrates is mortal. If the premises of an argument are inaccurate, then the 

argument is inaccurate. This type of reasoning is often also associated with the fictitious character 

Sherlock Holmes. However, most studies also include an element of inductive reasoning at some 

stage of the research (see section on qualitative research for more details). 

 

Researchers rarely have access to all the members of a particular group (e.g. all people with 

dementia, carers or healthcare professionals). However, they are usually interested in being able to 

make inferences from their study about these larger groups. For this reason, it is important that the 

people involved in the study are a representative sample of the wider population/group. However, 

the extent to which generalizations are possible depends to a certain extent on the number of people 

involved in the study, how they were selected and whether they are representative of the widergroup. 

For example, generalizations about psychiatrists should be based on a study involving psychiatrists 

andnot onebasedonpsychologystudents. Inmost cases,randomsamples are preferred 

(sothateachpotentialparticipanthasanequalchanceofparticipating)butsometimesresearchers 
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might want to ensure that they include a certain number of people with specific characteristics and 

this would not be possible using random sampling methods. Generalizability of the results is not 

limited to groups of people but also to situations. It is presumed that the results of a laboratory 

experiment reflect the real life situation which the study seeks to clarify. 

 

Whenlookingatresults,the Pvalueis important.Pstandsforprobability.Itmeasures thelikelihood 

thataparticular finding orobserved differenceisdueto chance.ThePvalueis between 0and 1.The closer 

the result is to 0, the less likely it is that the observed difference is due to chance. The closer the 

result is to 1, the greater the likelihood that the finding is due to chance (random variation) and that 

there is no difference between the groups/variables. 

Qualitativeresearch 

Qualitativeresearch is the approach usuallyassociated with the social constructivistparadigmwhich 

emphasises the socially constructed nature of reality.It is about recording, analysing and attempting 

to uncover the deeper meaning and significance of human behaviour and experience, including 

contradictory beliefs, behaviours and emotions. Researchers are interested in gaining a rich and 

complex understanding of people’s experience and not in obtaining information which can be 

generalized to other larger groups. 

Theprocess 

The approach adopted by qualitative researchers tends to be inductive which means that theydevelop 

a theory or look for a pattern of meaning on the basis of the data that they have collected. This 

involvesamovefromthespecifictothegeneralandissometimescalled abottom-upapproach. 

However,mostresearchprojectsalsoinvolveacertaindegreeofdeductivereasoning(seesectionon 

quantitative research for more details). 

 

Qualitative researchers do not base their research on pre-determined hypotheses. Nevertheless, they 

clearly identify a problem or topic that they want to explore and may be guided by a theoretical lens 

-akindofoverarchingtheorywhichprovidesaframeworkfortheirinvestigation. 

 

The approach to data collection and analysis is methodical but allows for greater flexibility than in 

quantitative research. Data is collected in textual form on the basis of observation and interaction 

with the participants e.g. through participant observation, in-depth interviews and focus groups. It is 

not converted into numerical form and is not statistically analysed. 

 

Datacollectionmaybecarriedoutinseveralstagesratherthanonceandforall.Theresearchersmay even 

adapt the process mid-way, deciding to address additional issues or dropping questions which are 

not appropriate on the basis of what theylearn during the process. In some cases, the researchers will 

interview or observe a set number of people. In other cases, the process of data collection and 

analysis may continue until the researchers find that no new issues are emerging. 
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Principles 

Researchers will tend to usemethods which give participants acertain degree of freedomand permit 

spontaneityrather than forcing themto select fromaset of pre-determined responses (of which none 

might be appropriate or accurately describe the participant’s thoughts, feelings, attitudes or 

behaviour) and to try to create the right atmosphere to enable people to express themselves. Thismay 

mean adopting a less formal and less rigid approach than that used in quantitative research. 

 

It is believed that people are constantly trying to attribute meaning to their experience. Therefore, it 

wouldmakenosensetolimitthestudytotheresearcher’svieworunderstanding ofthesituation and expect 

to learn something new about the experience of the participants. Consequently, the methods used 

may be more open-ended, less narrow and more exploratory (particularly when very little is known 

about a particular subject). The researchers are free to go beyond the initial response that the 

participant gives and to ask why, how, in what way etc. In this way, subsequent questions can be 

tailored to the responses just given. 

 

Qualitative research often involves a smaller number of participants. This may be because the 

methods used such as in-depth interviews are time and labour intensive but also because a large 

number of people are not needed for the purposes of statistical analysis or to make generalizations 

from the results. 

 

The smaller number of people typically involved in qualitative research studies and the greater 

degree of flexibility does not make the study in any way “less scientific” than a typical quantitative 

study involving more subjects and carried out in a much more rigid manner. The objectives of the 

two types ofresearch and their underlying philosophicalassumptions are simplydifferent. However, 

as discussed in the section on “philosophies guiding research”, this does not mean that the two 

approaches cannot be used in the same study. 

Pragmaticapproachtoresearch(mixedmethods) 

The pragmatic approach to science involves using the method which appears best suited to the 

research problem and not getting caught up in philosophical debates about which is the best 

approach. Pragmatic researchers therefore grant themselves the freedom to use any of the methods, 

techniques and procedures typically associated with quantitative or qualitative research. They 

recognise that every method has its limitations and that the different approaches can be 

complementary. 

 

They may also use different techniques at the same time or one after the other. For example, they 

might start with face-to-face interviews with several people or have a focus group and then use the 

findings to construct a questionnaire to measure attitudes in a large scale sample with the aim of 

carrying out statistical analysis. 

 

Depending on which measures have been used, the data collected is analysed in the appropriate 

manner. However, it is sometimes possible to transform qualitative data into quantitative data and 

vice versa although transforming quantitative data into qualitative data is not very common. 
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Being abletomix differentapproacheshastheadvantagesofenablingtriangulation.Triangulation is a 

common feature of mixed methods studies. It involves, for example: 

 theuseofavarietyofdatasources(datatriangulation) 

 
 theuseofseveraldifferentresearchers(investigatortriangulation) 

 
 theuseofmultipleperspectivestointerprettheresults(theorytriangulation) 

 
 theuseofmultiplemethodstostudyaresearchproblem(methodologicaltriangulation) 

 
In some studies, qualitative and quantitative methods are used simultaneously. In others, first one 

approach 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 

discussions might serve to obtain information which will then be used to contribute towards the 

development of an experimental measure or attitude scale, the results of which will be analysed 

statistically. 

Advocacy/participatoryapproachtoresearch(emancipatory) 

Tosomedegree,researchersadoptinganadvocacy/participatoryapproachfeelthattheapproachesto 

research described so far do not respond to the needs or situation of people from marginalised or 

vulnerable groups. As they aim to bring about positive change in the lives of the research subjects, 

their approach issometimes described as emancipatory.Itis notaneutralstance.Theresearchersare 

likelyto have a political agenda andto tryto give the groups theyare studying a voice.As theywant 

their research to directly or indirectly result in some kind of reform, it is important that they involve 

the group being studied in the research, preferably at all stages, so as to avoid further marginalizing 

them. 

 

The researchers may adopt a less neutral position than that which is usually required in scientific 

research. This might involve interacting informally or even living amongst the research participants 

(who are sometimes referred to as co-researchers in recognition that the study is not simply about 

them but alsobythem).The findings ofthe research might be reported in more personal terms, often 

using the precise words of the research participants. Whilst this type of research could by criticised 

for not being objective, it should be noted that for some groups of people or for certain situations, it 

is necessary as otherwise the thoughts, feelings or behaviour of the various members of the group 

could not be accessed or fully understood. 

 

Vulnerable groups are rarely in a position of power within society. For this reason, researchers are 

sometimes membersof thegrouptheyarestudying or havesomething in common with themembers of 

the group. 
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ResearchProcess-10Steps 

Research processcontains aseriesofcloselyrelatedactivitieswhich hastocarryoutbyaresearcher. 

Research process requires patients.Thereis no measure that shows your research is the best.Itis an art 

rather than a science. Following are the main steps in social or business research process. 

 

1. SelectionofResearchProblem 

 

2. ExtensiveLiteratureSurvey 

 

3. Making Hypothesis 

 

4. PreparingtheResearchDesign 

 

5. Sampling 

 

6. Datacollection 

 

7. DataAnalysis 

 

8. HypothesisTesting 

 

9. GeneralizationandInterpretation 

 

10. PreparationofReport 

 

1. SelectionofResearchProblem 

 

The selection of topic for research is a difficult job. When we select a title or research statement,then 

other activities would be easy to perform. So, for the understanding thoroughly the problem it must 

have to discuss with colleagues, friend, experts and teachers. The research topic or problem should 

be practical, relatively important, feasible, ethically and politically acceptable. 

 

2. LiteratureRevieworExtensiveLiteratureSurvey 

 

After the selection of research problem, the second step is that of literature mostly connected with 

thetopics.Theavailabilityoftheliteraturemaybringeaseintheresearch.Forthispurposeacademic journals, 

conference and govt. reports and library must be studied. 

 

3. MakingHypothesis 

 

The development of hypothesis is a technical work depends on the researcher experience. The 

hypothesis is to draw the positive & negative cause and effect aspects of a problem. Hypothesis 

narrows down the area of a research and keep a researcher on the right path. 

 

4. PreparingtheResearchDesign 

 

After the formulation of the problem and creating hypothesis for it, research Design is to prepare by 

theresearcher.Itmaydrawtheconceptualstructureoftheproblem.Anytypeofresearchdesignmay 

http://www.studylecturenotes.com/social-research-methodology/research-problem-meaning-definition-identification
http://www.studylecturenotes.com/social-research-methodology/survey-research-definition-steps-research-design
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bemade,dependonthenatureandpurposeofthestudy. DaringR.Designtheinformationabout sources, skill, time 

and finance is taken into consideration. 

 

5. Sampling 

 

The researcher must design a sample. It is a plan for taking its respondents from a specific areas or 

universe. The sample may be of two types: 

 

1. ProbabilitySampling 

 

2. Non-probabilitySampling 

 

6. Datacollection 

 

Datacollectionisthemostimportantwork,isresearcher.Thecollectionofinformationmustbe containing on facts 

which is from the following two types of researcher. 

 

PrimaryDataCollection:Primarydatamaybefromthe following. 

 

1. Experiment 

 

2. Questionnaire 

 

3. Observation 

 

4. Interview 

 

Secondarydatacollection:ithasthefollowing categories: 

 

1. Reviewofliterature 

 

2. Officialandnon-officialreports 

 

3. Libraryapproach 

 

7. DataAnalysis 

 

Whendataiscollected,itisforwardedforanalysiswhichisthemosttechnicaljob.Dataanalysis may be 

divided into two main categories. 

 

DataProcessing:itissub-dividedintothe following. 

 

Dataediting,Datacoding,Dataclassification,Datatabulation,Datapresentation,Datameasurement 

 

DataExposition:DateExpositionhasthefollowingsub-categories. 

 

Description,Explanation,Narration,Conclusion/Findings,Recommendations/Suggestions 

 

8. HypothesisTesting 



14  

Research data is then forwarded to test the hypothesis. Do the hypothesis are related to the facts or 

not? To find the answer the process of testing hypothesis is undertaken which may result inaccepting 

or rejecting the hypothesis. 

 

9. GeneralizationandInterpretation 

 

The acceptable hypothesis is possible for researcher to arrival at the process of generalization or to 

make & theory. Some types of research has no hypothesis for which researcher depends upon on 

theory which is known as interpretation. 

 

10. PreparationofReport 

 

Aresearchershouldprepareareportforwhichhehasdoneishiswork.Hemustkeepinhismindthe following 

points: 

 

ReportDesigninPrimary Stages 

 

The report should carry a title, brief introduction of the problem and background followed by 

acknowledgement. There should be a table of contents, grapes and charts. 

 

MainTextoftheReport 

 

It should contain objectives, hypothesis, explanations and methodology of the research. It must be 

divided into chapters and every chapter explains separate title in which summary of the findings 

should be enlisted. The last section would be clearly of conclusions to show the main theme of theR-

study. 

 

Closingthe Report 

 

After the preparation of report, the last step in business research process contains of bibliography, 

references, appendices, index and maps or charts for illustration. For this purpose the information 

should more clearer. 

 

RESEARCHDESIGN 

Meaning: 

The research design refers to the overall strategy that you choose to integrate the different 

componentsofthestudyinacoherentandlogicalway,thereby,ensuringyouwilleffectivelyaddress the 

research problem; it constitutes the blueprint for the collection, measurement, and analysis of data. 

Adetailedoutlineofhowaninvestigationwilltakeplace.Aresearchdesignwilltypicallyinclude how 

data is to be collected, what instruments will be employed, how the instruments will be used and 

the intended means for analyzing data collected. 

 

 

Thekeyfeaturesofaresearchdesignare: 
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(i) Itisaplanwhichdescribesthesourcesandkindsofinformationstronglyrelatedtotheresearch problem. 

(ii) Itisastrategyindicatingwhichmethodwillbeemployedforcollectingandexaminingthedata. 

(iii) Italsoconsistsofthetimeandcostbudgetsbecausemoststudiesaredoneunderthesetwo 

limitations. 

Inanutshell,researchdesignmust,atleast, contain 

 

(a) aclearstatementoftheresearchproblem; 

 

(b) processesandmethodstobeutilizedforcollecting data; 

 

(c) thepopulationtoberesearched;and 

 

(d) techniquestobeemployedinprocessingandexaminingdata. 

 

Researchdesigniswhatmakestheentireresearchprojectwork. More 

explicitly,the design decisions happen to be in respect of: 

 Whatisthestudy about? 

 

 Whyis thestudybeingmade? 

 

 Wherewillthestudybecarried out? 

 

 Whattype ofdataisrequired? 

 

 Wherecantherequireddatabefound? 

 

 Whatperiodsoftime willthestudyinclude? 

 

 Whatwillbethesample design? 

 

 Whattechniquesofdatacollectionwillbeused? 

 

 Howwillthedatabe analyzed? 

 

 Inwhatstylewillthereportbeprepared? 

 

Advantagesofresearchdesign 

 

1. Consumesless time. 

 

2. Ensuresprojecttime schedule. 
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3. Helpsresearchertopreparehimselftocarryoutresearchinaproperandasystematicway. 

 

4. Betterdocumentationofthevariousactivitieswhiletheprojectworkisgoingon. 

 

5. Helpsinproperplanningoftheresourcesandtheirprocurementinright time. 

 

6. Providessatisfactionandconfidence,accompaniedwithasenseofsuccessfromthe 

beginning of the work of the research project. 

 

NeedforResearchDesign 

Researchdesignisneededbecauseitfacilitatesthesmoothsailingofthevariousresearchoperations, thereby 

making research as efficient as possible yielding maximal information with minimal expenditure of 

effort, time and money. Research design has a significant impact on the reliability of the results 

obtained. It thus acts as a firm foundation for the entire research. 

 

For example, economical and attractive construction of house we need a blueprint (or what is 

commonly called the map of the house) well thought out and prepared by an expert architect, 

similarlyweneedaresearchdesignoraplaninadvanceofdatacollectionandanalysisforour research 

project. 

 

Researchdesignstandsforadvanceplanningofthemethodstobeadoptedforcollectingtherelevant data and 

the techniques to be used in their analysis. 

 

Theneedforresearchdesignisasfollows: 

 Itreducesinaccuracy; 

 

 Helpstogetmaximumefficiencyand reliability; 

 

 Eliminatesbiasandmarginalerrors; 

 

 Minimizeswastageoftime; 

 

 Helpfulforcollectingresearchmaterials; 

 

 Helpfulfortestingof hypothesis; 

 

 Givesanidearegardingthetypeofresourcesrequiredintermsofmoney,manpower,time, and 

efforts; 

 Providesanoverviewtoother experts; 

 

 Guidestheresearchintherightdirection. 

 

ResearchMethodsVsResearchMethodology 
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DefinitionofResearchMethod 

Researchmethodpertainstoallthosemethods,whicharesearcheremploystoundertakeresearch process, 

to solve the given problem. The techniques and procedure, that are applied during the course of 

studying research problem are known as the research method. It encompasses both 

qualitativeandquantitativemethodofperformingresearchoperations,suchassurvey,casestudy, 

interview, questionnaire, observation, etc. 

 

Thesearetheapproaches,whichhelpincollectingdataandconductingresearch,inordertoachieve 

specificobjectivessuchastheorytestingordevelopment.Alltheinstrumentsandbehaviour,usedat various 

levelsofthe research activitysuchasmakingobservations,data collection, dataprocessing, drawing 

inferences, decision making, etc. are included in it. Research methods are put into three categories: 

 

 FirstCategory:Themethodsrelatingtodatacollectionarecovered.Suchmethodsareused when 

the existing data is not sufficient, to reach the solution. 

 SecondCategory:Incorporatestheprocessesofanalysingdata,i.e.toidentifypatternsand 

establish a relationship between data and unknowns. 

 ThirdCategory:Compriseofthemethodswhichareusedtochecktheaccuracyofthe results 

obtained. 

WhatareResearchMethods? 

As mentioned above, research methods are the methods used for data collection in research. 

Researchmethodsinvolvesurveys, interviews,casestudies,observation,experiments,etc.Itcanbe said 

that research methods are mainly used to gather information so that the researcher can find answers 

to his research problem. 

 

When speaking of research methods whether it is the natural sciences or else thesocial sciencesthere 

is a vast range of methods that can be used. In the natural sciences, the researcher is mostly 

interested in gaining quantitative data that will allow him to provide specific conclusions. But in the 

social sciences the research methods mostly provide the researcher with quantitative data. However, 

this does not mean that in social sciences qualitative data is ignored. On the contrary, a combination 

of data can be used for social research. 

 

DefinitionofResearchMethodology 

Research Methodology, as its name suggest is the study of methods, so as to solve the research 

problem. It is the science of learning the way research should be performed systematically. It refers 

to the rigorous analysis of the methods applied in the stream of research, to ensure that the 

conclusions drawn are valid, reliable and credible too. 

 

The researcher takes an overview of various steps that are chosen by him in understanding the 

problem at hand, along with the logic behind the methods employed by the researcher during study. 

http://www.differencebetween.com/difference-between-interview-and-vs-interrogation/
http://www.differencebetween.com/difference-between-case-study-and-experiment/
http://www.differencebetween.com/difference-between-observation-and-vs-interviewing-as-methods-of-data-collection/
http://www.differencebetween.com/difference-between-science-and-vs-social-sciences/
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It also clarifies the reason for using a particular method or technique, and not others, so that the 

results obtained can be assessed either by the researcher himself or any other party. 

WhatisaResearchMethodology? 

Research methodology explains the overarching theoretical and philosophical frameworks 

which guide the research. Research methodology works as a framework within which the 

researcher works. It is even accurate to consider it as the inception of the research. For various 

researches, the researcher can employ different methodologies. This will allow him to look at the 

research problemfromdifferentangles and usedifferent methods, techniques and even perspectives. 

 

Let us take an example and comprehend the difference between research methods and research 

methodology.Aresearch that is being conducted on the stigmatization of HIVpatients can employ a 

varietyofresearchmethods.Theyareinterviews,observationandevencasestudies.Theseallowthe 

researcher to collect data from the participants. This allows him to find answers to his research 

questions and overall research problem. 

 

When paying attention to the research methodology, it refers to the broader framework that is used 

bythe researcher to conduct the research.This will decidewhattypes of methods the researcher use, 

the theoretical perspectives, etc. In this sense, the methodology works more as an overall guide tothe 

research. 

What are the Difference Between Research Methods and Research 

Methodology? 

DefinitionsofResearchMethodsandResearchMethodology: 

Researchmethods:Researchmethodsarethemethodsusedfordatacollectioninaresearch. 

 

Researchmethodology:Researchmethodologyexplainstheoverarchingtheoreticaland philosophical 

frameworks which guide the research. 

 
CharacteristicsofResearchMethodsandResearchMethodology: 

Content: 

 

ResearchMethods:Researchmethodsinvolvesurveys,interviews,casestudies,observation, 

experiments, etc. 

 

ResearchMethodology:Researchmethodologyinvolvesthetheoreticalframeworksandlearningof the 

various techniques that can be used in the conduct of research and the conduct of tests, experiments, 

surveys and critical studies. 

 

Aim: 

 

ResearchMethods:Researchmethodsaimatfindingsolutionstoresearchproblems. 

http://www.differencebetween.com/difference-between-perception-and-vs-perspective/
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ResearchMethodology:Researchmethodologyaimsattheemploymentofthecorrectprocedures to find 

out solutions. 

 

Relationship: 

 

ResearchMethods:Researchmethodsaretheendofanyresearch. 

 

ResearchMethodology:Researchmethodologyisthebeginning. 

 

KeyDifferencesBetweenResearchMethodandResearchMethodology 

Thedifferencesbetweenresearchmethodandresearchmethodologycanbedrawnclearlyonthe following 

grounds: 

 

1. The research method is defined as the procedure or technique applied by the researcher to 

undertake research. On the other hand, research methodology is a system of methods, used 

scientifically for solving the research problem. 

 

2. Theresearch method isnothing butthebehaviour ortool, employed in selecting and building 

research technique. Conversely, research methodology implies the science of analysing, the 

manner in which research is conducted appropriately. 

 

3. The research method is concerned with carrying out experiment, test, surveys, interviews,etc. 

As against this, research methodology is concerned with learning various techniques which 

can be employed in the performance of experiment, test or survey. 

 

4. Research method covers various investigation techniques. Unlike, research methodology, 

which consists of complete approach aligned towards the attainment of purpose. 

 

5. Researchmethodintendstodiscoverthesolutiontotheproblemathand.Incontrast,research 

methodology aspires to apply appropriate procedures, with a view to ascertaining solutions. 

 

Conclusion 

Thescopeofresearchmethodologyiswiderthanthatofresearchmethod,asthelatteristhepartof the former. 

For understanding the research problem thoroughly, the researcher should know the research 

methodology along with the methods. 

 

In a nutshell, research method refers to the technique which can be adopted to explore the nature of 

theworldthatsurroundsus.Onthecontrary,researchmethodologyisthefoundation,whichhelpsus to 

understand the determinants influencing the effectiveness of the methods applied. 

Formulatingtheresearchproblem 

Once the general topic or problem has been identified, this should then be stated as a clearresearch 

problem, that is, taken from just a statement about a problematic situation to a clearly defined 

researchable problem that identifies the issues you are trying to address. 



20  

Itisnotalwayseasytoformulatetheresearchproblemsimplyandclearly.Insomeareasofscientific 

researchtheinvestigatormightspendyearsexploring,thinking,andresearchingbeforetheyareclear about 

what research questions they are seeking to answer. Many topics may prove too wide-ranging to 

provide a researchable problem. Choosing to study, for instance a social issue such as child poverty, 

does not in itself provide a researchable problem. The problem is too wide-ranging for one 

researcher to address. Time and resources would make this unfeasible and the results from such a 

study would consequently lack depth and focus. 

Statementofresearchproblem 

An adequate statement of the research problem is one of the most important parts of the research. 

Different researchers are likely to generate a variety of researchable problems from the same 

situation since there are many research issues that can arise out of a general problem situation. Your 

research will be able to pursue only one in depth. 

 

For a problem statement to be effective in the planning of applied research it should have the 

following characteristics (Andrew and Hildebrand 1982). 

 

1. Theproblemreflectsfelt needs 

 

2. Theproblemisnon-hypothetical,ieitmustbebasedonfactualevidence 

 

3. It should suggest meaningful and testable hypotheses - to avoid answers that are of little orno 

use to the alleviation of the problem 

 

4. Theproblemsshouldberelevantandmanageable 

 

Formulatingtheresearchproblemallowsyoutomakeclear,bothtoyourselfandthereader,whatthe purpose 

of your research is. Subsequent elaboration of method should be oriented to providing information to 

address that problem. The problem statement is therefore a very important device for keeping you on 

track with your research. It is also one means by which your research will be evaluated - does the 

research address the problem as stated. 

 

5 WaystoFormulatetheResearchProblem 
 

1. SpecifytheResearchObjectives 

Aclearstatementofobjectiveswillhelpyoudevelopeffectiveresearch. 

 

It will help the decision makers evaluate your project. It’s critical that you have manageable 

objectives.(Twoorthreecleargoalswillhelptokeepyourresearchprojectfocusedandrelevant.) 

2. ReviewtheEnvironmentorContextoftheResearchProblem 

Asamarketingresearcher,youmustworkcloselywithyourteam.Thiswillhelpyoudetermine whether the 

findings of your project will produce enough information to be worth the cost. 
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Inordertodothis,youhavetoidentifytheenvironmentalvariablesthatwillaffecttheresearch project. 

3. ExploretheNatureoftheProblem 

Researchproblemsrangefromsimpletocomplex,dependingonthenumberofvariablesandthe nature of 

their relationship. 

 

Ifyouunderstandthenatureoftheproblemasaresearcher,youwillbeabletobetterdevelopa solution for the 

problem. 

 

Tohelpyouunderstandalldimensions,youmightwanttoconsiderfocusgroupsofconsumers,sales people, 

managers, or professionals to provide what is sometimes much needed insight. 

4. DefinetheVariableRelationships 

Marketingplansoftenfocusoncreatingasequenceofbehaviorsthatoccurovertime,asinthe adoption of a 

new package design, or the introduction of a new product. 

 

Suchprogramscreateacommitmenttofollowsomebehavioralpatterninthefuture. Studying such 

a process involves: 

 Determiningwhichvariablesaffectthesolutiontotheproblem. 

 

 Determiningthedegreetowhicheachvariablecanbecontrolled. 

 

 Determiningthefunctionalrelationshipsbetweenthevariablesandwhichvariablesare 

critical to the solution of the problem. 

Duringtheproblemformulationstage,youwillwanttogenerateandconsiderasmanycoursesof action and 

variable relationships as possible. 

 

 

5. TheConsequencesofAlternativeCoursesofAction 

There are always consequences to any course of action. Anticipating and communicating the 

possibleoutcomesofvariouscoursesofactionisaprimaryresponsibilityinthe researchprocess. 

 

ResearchObjectivesandHypotheses 

Research Objectives are statements of what the researcher intends to do. The objectives flow 

directlyfromtheproblem.Theycommunicatewhattheresearcherplanstodo.Structurally,the objectives 

are seen as small particles which constitute the problem. 

https://www.qualtrics.com/blog/marketing-research-process/
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Theproblemmaybestatedbroadlybuttheobjectiveshouldbeshouldbestatedinmore specific and 

measurable term: 

Forexampleintheproblem,“Students’ExtentofExposuretoMassMedia”… 

Thephrase“exposuretomassmedia”isbroad.Buttostatetheobjectiveas…“Todeterminethe 

students’frequency of reading newspaper,” frequency of reading newspapersis specific and 

measurable. 

ResearchObjectivesareusuallystatedindeclarativeformandstartswithinfinitiveslike: 

1. tofindout 

2. to determine 

3. to describe 

4. to compare 

5. to test 

Some researchers ask research questions instead. Example 

“Thisstudyaimstoanswerthefollowingquestions,”or “this 

study sought to answer the following questions.’ 

 

Thetwotypesof Objective: 

1. Immediateor general 

2. specific 

 

Theimmediateorgeneralobjectivespecifiestheactivitythatwilltakeplaceandthevariables that will 

be examined. 

 

TheSpecificobjectivesmaybeviewedassub-objectivesorsmallparticlesofthegeneral objective. The 

following should be examined in stating the specific objectives: 

1. Specificvariables 

2. Variablesexpressedinmeasurableterms 

3. Suggestiononthetypeofanalysistobedone 

 

 

ResearchHypothesisAhypothesisisdefinedasaneducatedguessoratentativeanswertothe research 

question . it is a statement about an expected relationship betwwn two variables. 

Typesofhypotheses(maincategories) 

Anullhypothesisisanegativestatementwhichindicatesnorelationshipnorcorrelation between 

two variables. 

Example 

Given Objective: “determine whether there is a significant relationship between the extent of 

massmedia exposure and attitude towards land reform among lowland farmers” 

TheNullHypothesis:“Thereisnosignificantrelationshipbetweentheextentofmassmedia exposure and attitude 

towards land reform among lowland farmers.” 

 

Analternativehypothesisisalsocalledtheresearchhypothesis.Itisthepositiveformof the null 

hypothesis. 

Example 

TheNullHypothesis:“Thereisasignificantrelationshipbetweenmassmediaexposureandattitude towards land 

reform among lowland farmers.” 



23  

Otherclassificationsofhypotheses 

Directionalvs.Non-directionalhypotheses 

 

Adirectionalhypothesisstateswhethertherelationshipbetweentwovariablesisdirect(positive)or inverse 

(negative). Apositive or direct relationship is present when the value of one variable increases with 

the increase in the value of another.Anegative relationship is present when thevalue one variable 

increases as the value of other variable decreases. 

 

Example: 

“Thehigherthelevelofexposureoffarmerstomassmedia,themorefavourabletheirattitude towards 

land refor” ----------------positive 

“Themoretimeemployeesspendinmeetings,thelessproductivetheyare.” --------------- negative 

“thehighertheadvertisementexpensesoffoodestablishments,thehighertheirmonthlygross sales.”

 -------------- positive 

 

Anon-directional hypothesis does not specify the direction of relationship between variables. It 

merelystatesthepresenceorabsenceofarelationshipbetweentwovariablesorthatoneinfluences( or does 

not influence) the other. 

Example: 

“Thewomen’seducationalattainmentissignificantlyassociatedwiththeirextentofparticipationin 

decision-making at home.” 

TYPESOFRESEARCH 

 

1. ExploratoryResearch 

2. DescriptiveResearch 

3. ExperimentalResearch. 

Definition of Exploratory Research 

Even as children, we have a natural curiosity about the world around us. We ask questions 

like: Why is the sky blue? Why do birds fly? Questions like these are often the foundation of 

exploratory research because they reveal our desire to understand the world around us. 

 

Exploratory research (or ER) is an examination into a subject in an attempt to gain further 

insight. With ER, a researcher starts with a general idea and uses research as a tool to identify issues 

that could be the focus of future research. 

 

Look at how ER is used in business. For instance, let's say you own a bakery called The 

Cupcake King. If you wanted to improve your sales, but weren't sure where to start, you might 

employ ER to find out the areas of your business that need improvement. 

 

It'simportanttonotethatthepointofexploratoryresearchisnottogainadefinitiveanswer,likeyou would 

with a math problem. For instance, you know that no matter how many different ways you look at 

the math problem 1 + 1, the answer is always 2. 
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ExploratoryResearchMethods 

You maywonder how you can explore a topic if there is little information about it.There are 

several methods that are used in exploratory research. Researchers may use primary or secondary 

research, or a combination of both types of research. 

 

Primary research is data that someone collects personally,usually froma group of people gathered 

specifically for the study. Primary research is collected through the use of interviews, focus groups, 

customer surveys, or any way that organizations are able to obtain feedback. For instance, social 

media and blogs are a great way for business owners to obtain customer feedback. 

 

Secondary research is the analysis and synthesis of primary research that was compiled at a 

previous date. Secondary research can be gathered from marketing research data, magazines, old 

reports, or any other source where relevant information has been stored. 

 

Once upon a time, someone had the idea that the world was flat and that if you went too far, you 

wouldsurelyfalloff.Wenowknowthatisnottrue.WeknowthisbecauseofER.Whenyouconduct ER, you 

are an explorer, like Magellan or Lewis and Clark or even Dora the Explorer! Before explorers set 

out on a new adventure, they gather primary and secondary research. They look at similar 

expeditions, talk to others about their expeditions, and gather any data that will be helpful in guiding 

them on their journey. ER is the initial research conducted so you understand where you need to 

focus your efforts or where to point your compass. 

 

2.DESCRIPTIVERESEARCH 

Definition 

 

As the name implies, descriptive research methods are used when the researcher wants to describe 

specificbehaviorasitoccursintheenvironment.Thereareavarietyofdescriptiveresearchmethods 

available, and once again, the nature of the question that needs to be answered drives which method 

is used.Traditionally,descriptive research involves three main categories: observation, casestudies, 

and surveys. Let's take a closer look at each of these individually. 

 

Adescriptive study is one in which information is collected without changing the environment (i.e., 

nothing is manipulated). It is used to obtain information concerning the current status of the 

phenomena to describe "what exists" with respect to variables or conditions in a situation. The 

methods involved range from the survey which describes the status quo, the correlation study which 

investigates the relationship between variables, to developmental studies which seek to determine 

changes over time. 

1. Statementofthe problem 

2. Identificationofinformationneededtosolvetheproblem 

3. Selectionordevelopmentofinstrumentsforgatheringtheinformation 

4. Identificationoftargetpopulationanddeterminationofsamplingprocedure 

5. Designofprocedureforinformationcollection 

6. Collectionof information 

7. Analysisofinformation 
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8. Generalizationsand/orpredictions 

 

4. ExperimentalResearch. 

 
Research designs are either experimental or non-experimental.Experimental research is 

conducted mostly in laboratories in the context of basic research.The principle advantage of 

experimental designs is that it provides the opportunity to identify cause-and-effect relationships. 

Non-experimental research, e.g., case studies, surveys, correlation studies, is non-manipulative 

observational research usually conducted in natural settings. While laboratory-controlled 

experimentalstudiestendtobehigherininternalvalidity,non-experimentalstudiestendtobehigher in 

external validity. 

One major limitation of experimental research is that studies are typically conducted in 

contrived or artificial laboratory settings.Results may not generalize or extrapolate to external 

settings.Two exceptions to this rule are natural experiments and field experiments.Natural 

experiments document and compare the behaviors of subjects before and after some natural event; 

e.g., floods, tornadoes, hurricanes.Field experiments involve manipulating conditions in the natural 

setting for the purpose of determining their influence on behavior.The field experiment is unique 

insofar as it tends to be moderately high on both external and internal validity. 

In experimental research, the investigator manipulates conditions for the purpose of 

determining their effect on behavior. Subjects should be unaware of their membership in an 

experimental group so that they don’t act differently (Hawthorne Effect). In the simplest 

experimental design, investigators administer a placebo to the control group and a treatment to the 

experimental group. Experimental designs vary in terms ofsubjects’ assignments to different 

groups,whethersubjectswerepre-tested,whetherdifferenttreatmentswereadministeredtodifferent 

groups, and the number of variables being investigated. 

Experiments are typically structured in terms of independent, organism, and dependent 

variables. The independent variable is a manipulated environmental stimulus dimension, the 

organism-variable is some dimension (e.g., sex, race) of more or less stable characteristics of the 

organism, and the dependent variable is a behavioral dimension that reflects the influence of the 

independent and organism-variables. The general objective in experimental research is to define the 

relationship between the antecedent (independent and organism) variables and the consequent 

(dependent) variables. 

 

UnitII 

 

METHODSOFDATACOLLECTION 

 

ObservationalandSurveyMethods–FieldWorkPlan-Administrationofsurveys-Training field 

investigators - Sampling methods - Sample size. 
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DataCollection 

 

Definition 

Data collection is the process of gathering and measuring data, information or any variables of 

interest in a standardized and established manner that enables the collector to answer or test 

hypothesis and evaluate outcomes of the particular collection. This is an integral, usually initial, 

component of any research done in any field of study such as the physical and social sciences, 

business, humanities and others. 

 

Data collection is concerned with the accurate acquisition of data; although methods may differ 

depending on the field, the emphasis on ensuring accuracy remains the same. The primary goal of 

any data collection endeavor is to capture quality data or evidence that easily translates to rich data 

analysis that may lead to credible and conclusive answers to questions that have been posed. 

 

Data collection is the systematic approach to gathering and measuring information from a variety of 

sources togetacompleteandaccurate pictureofanareaofinterest. Datacollectionenables aperson or 

organization to answer relevant questions, evaluate outcomes and make predictionsabout future 

probabilities and trends. 

 

TypesofData: PrimaryandSecondarydata 

Therearemanyways ofclassifyingdata. 

 

Acommonclassificationisbaseduponwhocollectedthedata. 

 

Primarydata:Datacollectedbytheinvestigatorhimself/herselfforaspecificpurpose. 

 

Examples: Data collected by a student for his/her thesis or research project. 

(Inmovies)Theheroisdirectlytoldbytheheroinethatheisher“idealman”. 

Secondarydata:Datacollectedbysomeoneelseforsomeotherpurpose(butbeingutilizedbythe investigator for 

another purpose). 

 

Examples:Censusdatabeingusedtoanalyzetheimpactofeducationoncareerchoiceandearning. 

 

SomeAdvantagesofusingPrimarydata: 

 

1. Theinvestigatorcollectsdataspecifictotheproblemunder study. 

 

2. Thereisnodoubtaboutthequalityofthedatacollected(forthe investigator). 

 

3. Ifrequired,itmaybepossibletoobtainadditionaldataduringthestudyperiod. 

http://searchdatamanagement.techtarget.com/definition/data
http://searchsalesforce.techtarget.com/definition/predictive-analytics
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SomeDisadvantagesofusingPrimarydata(forreluctant/uninterested investigators): 

1. Theinvestigatorhastocontendwithallthehasslesofdatacollection- 

 

 decidingwhy,what,how,whentocollect

 

 gettingthedatacollected(personallyorthrough others)

 

 gettingfundinganddealingwithfundingagencies

 

 ethicalconsiderations(consent,permissions,etc.)

 

2. Ensuringthedatacollectedisofahighstandard- 

 
 alldesireddataisobtainedaccurately,andintheformatitisrequiredin

 

 thereisnofake/cookedup data

 
 unnecessary/uselessdatahasnotbeen included

 

3. Costofobtainingthedataisoftenthemajorexpenseinstudies 

 
SomeAdvantagesofusingSecondarydata: 

 
1. Thedata’salreadythere-nohasslesofdatacollection 

 

2. Itislessexpensive 

 

3. Theinvestigatorisnotpersonallyresponsibleforthequalityofdata(“Ididn’tdo it”) 

 

SomedisadvantagesofusingSecondary data: 

 
1. Theinvestigatorcannotdecidewhatiscollected(ifspecificdataaboutsomethingisrequired,for 

instance). 

 

2. Onecanonlyhopethatthedatais ofgoodquality 

 

3. Obtainingadditionaldata(orevenclarification)aboutsomethingisnot possible 

 

DataCollectionTechniques 

Informationyougathercancomefromarangeofsources.Likewise,thereareavarietyoftechniques to use 

when gathering primary data. Listed below are some of the most common data collection techniques. 



28  

 Interviews 

 

 QuestionnairesandSurveys 

 

 Observations 

 

 FocusGroups 

 

 Ethnographies,OralHistory,andCaseStudies 

 

 DocumentsandRecords 

 

OverviewofDifferentTechniquesDataCollectionTechniques 
 

Technique KeyFacts Example 

 
 
 
 
 

 
Interviews 

 
 Interviews can be conducted in 

person or over the telephone

 
 Interviews can be done formally 

(structured), semi-structured,or 
informally

 
 Questionsshouldbefocused, 

clear, and encourage open- 
ended responses

 

 Interviewsaremainly 
qualitative in nature

 
 
 

 
One-on-oneconversationwithparent 

of at-risk youth who can help you 

understand the issueto see a sample 

key informant interview. 

 
 
 

 
Questionnaires 

and Surveys 

 
 Responses can be analyzed 

with quantitative methods by 
assigning numerical values to 
Likert-type scales

 
 Results are generally easier 

(than qualitative techniques) to 
analyze

 

 Pretest/Posttest can be 
compared and analyzed

 
Results of a satisfaction survey or 

opinionsurveytoseeanexampleof a 

survey created using the 

CYFERnetSEARCH 

InteractiveSurveyBuilderfeature.to 

see a sample survey on middle 

school youth risk behavior. 
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Observations 

 
 Allows for the study of the 

dynamics of a situation, 
frequency counts of target 
behaviors, or other behaviors 
as indicated by needs of the 
evaluation 

 
 Good source for providing 

additional information about a 
particular group, can use video 
to provide documentation 

 
 Can produce qualitative (e.g., 

narrative data) and quantitative 
data (e.g., frequency counts, 
meanlengthofinteractions,and 
instructional time) 

 
 
 
 
 

 
Sitevisitstoanafter-schoolprogram to 

document the interaction between 

youth and staff within the program 

 
 
 
 

 
FocusGroups 

 
 Afacilitatedgroupinterview 

with individuals that have 
something in common

 
 Gathers information about 

combined perspectives and 
opinions

 

 Responses are often coded into 
categories and analyzed 
thematically

 

 
Agroupofparentsofteenagersinan 

after-school program are invited to 

informally discuss programs that 

might benefit and help their children 

succeed 

 
 
 
 

 
Ethnographies 

,OralHistory, 

and Case 

Studies 

 
 Involves studying a single 

phenomenon

 
 Examines people in their 

natural settings
 

 Uses a combination of 
techniques such as 
observation, interviews, and 
surveys

 
 Ethnography is a more holistic 

approach to evaluation

 

 Researcher can become a 
confounding variable

 
 
 

 
Shadowing a family while recording 

extensive field notes to study the 

experienceandissuesassociatedwith 

youth who have a parent or guardian 

that has been deployed for an 

example of an oral history.for an 

additionalexampleofanoralhistory. 
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Documents 

andRecords 

 
 Consistsofexaminingexisting 

data in the form of databases, 
meeting minutes, reports, 
attendance logs, financial 
records, newsletters, etc.

 

 This can be an inexpensive way 
to gather information but may 
be an incomplete data source

 
To understand the primary reasons 

students miss school, records on 

student absences are collected and 

analyzed for an example of a 

searchabledatabaseofaggregatedata 

on youth risk behavior. 

FIELDWORKPLAN: 

 

Meaning 

 
Field research or fieldwork is the collection of information outside a laboratory, library or 

workplace setting. The approaches and methods used in field research vary across disciplines. For 

example, biologists who conduct field research may simply observe animals interacting with their 

environments,whereassocialscientistsconductingfieldresearchmayintervieworobservepeoplein their 

natural environments to learn their languages, folklore, and social structures. 

 

Field research involves a range of well-defined, although variable, methods: informal interviews, 

direct observation, participation in the life of the group, collective discussions, analyses of personal 

documents produced within the group, self-analysis, results from activities undertaken off- or on- 

line,andlife-histories.Althoughthemethodgenerallyis characterizedas qualitativeresearch,itmay (and 

often does) include quantitative dimensions. 

 

AdministrationofSurveys: 

SurveyResearchandAdministration 

Survey research is a method in which data is collected from a target population, called the sample, 

bypersonalinterviews,onlinesurveys,thetelephone,orpaperquestionnaires.Someformsofsurvey 

research such as online surveys may be completed in an automated fashion.The professionals at 

Statistics Solutions provide survey administration help to master’s and doctoral candidates in the 

survey administration phase of their research. 

 

The choice of survey instrument(s) used to gather data for your thesis or dissertation is critical.If you 

are planning to create your own survey instrument and administer it online (e.g., Survey 

Monkey,QuestionPro,PsychDataorZoomerang),Statistics Solutions canhelpyoucreatethesurvey 

questions and anysubscales sotheycan beeasilyanalyzed and answeryour research questions.Our 

consultants can then help you validate your instrument and expedite the IRB approval process by 

helping you avoid the typical university and committee pitfalls. 

 

Samplingmethods 
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Meaningof Sampling: 
Sampling is the process of selecting units (e.g., people, organizations) from a population of interest 

so that by studying the sample may fairly generalize our results back to the population from which 

they were chosen. Let's begin by covering some of the key terms in sampling like "population" and 

"sampling frame." Then, because some types of sampling rely upon quantitative models, we'll talk 

about some of the statistical terms used in sampling. Finally, the major distinction between 

probability and Nonprobability sampling methods and work through the major types in each. 

 

SamplingMethodscanbeclassifiedintooneoftwo categories: 

 

 ProbabilitySampling:Samplehasaknownprobabilityofbeing selected 

 

 Non-probabilitySampling:Sampledoesnothaveknownprobabilityofbeingselectedasin 

convenience or voluntary response surveys 

ProbabilitySampling 

 

In probability sampling it is possible to both determine which sampling units belong to which 

sampleandtheprobabilitythateachsamplewillbeselected.Thefollowingsamplingmethods are examples 

of probability sampling: 

 

1. SimpleRandomSampling(SRS) 

 

2. StratifiedSampling 

 

3. ClusterSampling 

 

4. SystematicSampling 

 

5. MultistageSampling(inwhichsomeofthemethodsabovearecombinedin stages) 

 

Ofthefivemethodslistedabove,studentshavethemosttroubledistinguishingbetween stratified sampling and 

cluster sampling. 

 

StratifiedSamplingispossiblewhenitmakessensetopartitionthepopulationintogroupsbasedon a factor 

that may influence the variable that is being measured.These groups are then called strata. An 

individual group is called a stratum.With stratified sampling one should: 

 

 partitionthepopulationintogroups(strata) 

 

 obtainasimplerandomsamplefromeachgroup (stratum) 

 

 collectdataoneachsamplingunitthatwasrandomlysampledfromeachgroup (stratum) 

 

Stratifiedsamplingworksbestwhenaheterogeneouspopulationissplitintofairlyhomogeneous 

groups.Under these conditions, stratification generally produces more precise estimates of the 

https://www.socialresearchmethods.net/kb/sampterm.php
https://www.socialresearchmethods.net/kb/sampstat.php
https://www.socialresearchmethods.net/kb/sampprob.php
https://www.socialresearchmethods.net/kb/sampnon.php
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populationpercentsthanestimatesthatwouldbefoundfromasimplerandomsample.Table3.2 

showssomeexamplesofwaystoobtainastratifiedsample. 

 

ClusterSamplingisverydifferentfromStratifiedSampling.Withclustersamplingoneshould 

 

 dividethepopulationintogroups(clusters). 

 

 obtainasimplerandomsampleofsomanyclusters fromallpossibleclusters. 

 

 obtaindataoneverysamplingunitineachoftherandomlyselectedclusters. 

 

It is important to note that, unlike with the strata in stratified sampling, the clusters should be 

microcosms, rather than subsections, of the population.Each cluster should be heterogeneous. 

Additionally,thestatisticalanalysisusedwithclustersamplingisnotonlydifferent,butalsomore 

complicated than that used with stratified sampling. 

 

Non-probabilitySampling 

 

Thefollowingsamplingmethodsthatarelistedinyourtextaretypesof non-probabilitysampling that 

should be avoided: 

1. volunteersamples 

 
2. haphazard(convenience)samples 

 

Since such non-probability sampling methods are based on human choice rather than random 

selection,statisticaltheorycannotexplainhowtheymightbehaveandpotentialsourcesofbiasare 

rampant.In your textbook, the two types of non-probability samples listed above are called 

"sampling disasters." 

 

Samplesize: 

TheDefinitionofSampleSize 

 

Samplesizemeasuresthenumberofindividualsamplesmeasuredorobservationsusedinasurvey or 

experiment. 

 

Samplesizeisanimportantconceptinstatistics,andreferstothenumberofindividualpiecesofdata collected 

in a survey.Asurvey or statistic's sample size is important in determining the accuracy and 

reliability of a survey's findings. 

The sample size is an important feature of any empirical study in which the goal is to make 

inferences about a population from a sample. In practice, the sample size used in a study is 

determined based on the expense of data collection, and the need to have sufficient statistical power. 

Whatisa“SampleSize”? 
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A sample size is a part of the population chosen for a survey or experiment. For example, you 

might take a survey of dog owner’s brand preferences. You won’t want to survey all the millions of 

dog owners in the country (either because it’s too expensive or time consuming), so you take a 

sample size. That may be several thousand owners. The sample size is a representation of all dog 

owner’s brand preferences. If you choose your sample wisely, it will be a good representation. 

 

Samplesizedetermination 

Sample size determination is the act of choosing the number of observations orreplicates to include 

in a statistical sample. The sample size is an important feature of any empirical study in which the 

goal is to make inferences about a population from a sample. In practice, the sample size used in 

astudyis determined based on the expense ofdata collection, and the need to have sufficient statistical 

power. In complicated studies there may be several different sample sizes involved in the study: for 

example, in a stratifiedsurvey there would be different sample sizes for each stratum. In a census, 

data are collected on the entire population, hence the sample size is equal to the population size. In 

experimental design, where a studymay be divided into different treatment groups, this may be 

different sample sizes for each group. 

Samplesizesmaybechoseninseveraldifferentways: 

 

 experience – for example, include those items readily available or convenient to collect. A 

choice of small sample sizes, though sometimes necessary, can result in wide 

confidenceintervals or risks of errors in statistical hypothesis testing. 

 usingatargetvarianceforanestimatetobederivedfromthesampleeventuallyobtained 

 

 usingatargetforthepowerofastatisticaltest tobeappliedoncethesampleis collected. 

 

 using aconfidenceleveldetermines howaccuratearesultwillturn outwith lowerchances of error. 

******************** 

 

UnitIII 

TOOLSFORCOLLECTIONOFDATA 

 

QuestionnaireDesign;Attitudemeasurementtechniques–MotivationalResearchTechniques– Selection of 

Appropriate Statistical Techniques 

 

TOOLSFORCOLLECTIONOFDATA 

Introduction: 

• Data Collection is an important aspect of any type of research study. Inaccurate data 

collection can impact the results of a study and ultimately lead to invalid results. 

https://en.wikipedia.org/wiki/Replication_(statistics)
https://en.wikipedia.org/wiki/Statistical_sample
https://en.wikipedia.org/wiki/Statistical_inference
https://en.wikipedia.org/wiki/Statistical_population
https://en.wikipedia.org/wiki/Statistical_power
https://en.wikipedia.org/wiki/Statistical_power
https://en.wikipedia.org/wiki/Stratified_sampling
https://en.wikipedia.org/wiki/Stratified_sampling
https://en.wikipedia.org/wiki/Census
https://en.wikipedia.org/wiki/Experimental_design
https://en.wikipedia.org/wiki/Treatment_group
https://en.wikipedia.org/wiki/Confidence_interval
https://en.wikipedia.org/wiki/Confidence_interval
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
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• Datacollection methodsforimpactevaluation varyalong acontinuum.Attheoneendofthis 

continuum are quantitative methods and at the other end of the continuum are Qualitative 

methods for data collection . 

•  Depending on the nature of the information to be gathered, different instruments are used to 

conduct the assessment: forms for gathering data from official sources such as police or 

school records; surveys/interviews to gather information from youth, community residents, 

and others; and focus groups to elicit free-flowing perspectives. 

TYPESOFTOOLS 

 

Thevariousmethodsofdatagatheringinvolvetheuseofappropriaterecordingforms.Theseare called tools 

or instruments of data collection. They consist of 

• Observationschedule 

• Interviewguide 

• Interviewschedule 

• Mailed questionnaire 

• Rating scale 

• Checklist 

• Documentschedule/datasheet 

• Schedulefor institutions 

• Each oftheabovetools is used foraspecificmethod of datagathering:Observation schedule for 

observation method, interview schedule and interview guide for interviewing, questionnaire 

for mail survey, and so on. 

 

QuestionnaireDesignProcess 

Definition:Questionnaireisasystematic,datacollectiontechniqueconsistsofaseriesofquestions 

required to be answered by the respondents to identify their attitude, experience, and behavior 

towards the subject of research. 

 

Oneofthemostcriticalpartsofthesurveyisthecreationofquestionsthatmustbeframedinsucha 

waythatitresultsinobtainingthedesiredinformationfromtherespondents.Therearenoscientific 

principlesthatassureanidealquestionnaireandinfact,thequestionnairedesignistheskillwhichis learned 

through experience. 

 

Thefollowingstepsareinvolvedinthequestionnairedesignprocess: 

 

1. Specify the Information Needed: The first and the foremost step in designing the 

questionnaire is to specify the information needed from the respondents such that the 

objectiveofthesurveyisfulfilled.Theresearchermustcompletelyreviewthecomponentsof the 

problem, particularly the hypothesis, research questions, and the information needed. 

 

2. Define the Target Respondent: At the very outset, the researcher must identify the target 

respondent from whom the information is to be collected. The questions must be designed 

keeping in mind the type of respondents under study. Such as, the questions that are 

appropriate for serviceman might not be appropriate for a businessman. The less diversified 

respondent group shall be selected because the more diversified the group is, the more 

difficult it will be to design a single questionnaire that is appropriate for the entire group. 
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3. Specify thetypeof InterviewingMethod: Thenextstep istoidentifythe wayinwhichthe 

respondents are reached. In personal interviews, the respondent is presented with a 

questionnaire and interacts face-to-face with the interviewer. Thus, lengthy, complex and 

varied questions can be asked using the personal interview method. In telephone interviews, 

the respondent is required to give answers to the questions over the telephone. Here the 

respondent cannot see the questionnaire and hence this method restricts the use of small, 

simple and precise questions. 

 

The questionnaire can be sent through mail or post. It should be self-explanatory and contain 

all the important information such that the respondent is able to understand every question 

and gives a complete response. The electronic questionnaires are sent directly to the mail ids 

of the respondents and are required to give answers online. 

 

4. Determine the Content of Individual Questions: Once the information needed is specified 

and the interviewing methods are determined, the next step is to decide the content of the 

question. The researcher must decide on what should be included in the question such that it 

contribute to the information needed or serve some specific purpose. 

 

In some situations, the indirect questions which are not directly related to the information 

needed may be asked. It is useful to ask neutral questions at the beginning of a questionnaire 

with intent to establish respondent’s involvement and rapport. This is mainly done when the 

subject of a questionnaire is sensitive or controversial. The researcher must try to avoid the 

use of double-barreled questions. A question that talks about two issues simultaneously, 

such as Is the Real juice tasty and a refreshing health drink? 

 

5. Overcome Respondent’s Inability and Unwillingness to Answer: The researcher should 

not presume that the respondent can provide accurate responses to all the questions. He must 

attempt to overcome the respondent’s inability to answer.The questions must be designed in 

asimpleandeasylanguagesuchthatitis easilyunderstoodbyeachrespondent.Insituations, where 

the respondent is not at all informed about the topic of interest, then the researchermay ask 

the filter questions, an initial question asked in the questionnaire to identify the prospective 

respondents to ensure that they fulfil the requirements of the sample. 

 

Despite being able to answer the question, the respondent is unwilling to devote time in 

providing information. The researcher must attempt to understand the reason behind such 

unwillingness and design the questionnaire in such a way that it helps in retaining the 

respondent’s attention. 

 

6. Decideon theQuestion Structure: Theresearchermustdecideonthestructureofquestions to be 

included in the questionnaire. The question can be structured or unstructured. The 

unstructured questions are the open-ended questions which are answered by the 

respondents in their own words. These questions are also called as a free-response or free- 

answer questions. 

 

While, the structured questions are called as closed-ended questions that pre-specify the 

response alternatives.These questions could bea multiple choice question, dichotomous (yes 

or no) or a scale. 
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7. Determine the Question Wording: The desired question content and structure must be 

translated into words which are easily understood by the respondents. At this step, the 

researcher must translate the questions in easywords such that the information received from 

the respondents is similar to what was intended. 

 

In case the question is written poorly, then the respondent might refuse to answer it or might 

give a wrong answer. In case, the respondent is reluctant to give answers, then 

“nonresponse” arises which increases the complexity of data analysis. On the other hand, if 

the wrong information is given, then “ response error” arises due to which the result is 

biassed. 

 

8. DeterminetheOrderofQuestions: Atthisstep,theresearchermustdecidethe sequencein which 

the questions are to be asked. The opening questions are crucial in establishing 

respondent’s involvement and rapport, and therefore, these questions must be interesting, 

non-threatening and easy. Usually, the open-ended questions which ask respondents fortheir 

opinions are considered as good opening questions, because people like to express their 

opinions. 

 

9. Identify the Form and Layout: The format, positioning and spacing of questions has a 

significanteffectontheresults.Thelayoutof aquestionnaireis specificallyimportantforthe self-

administered questionnaires. The questionnaires must be divided into several parts, and each 

part shall be numbered accurately to clearly define the branches of a question. 

 

10. ReproductionofQuestionnaire:Here,wetalkabout theappearance ofthe questionnaire, 

i.e. the quality of paper on which the questionnaire is either written or printed. In case, the 

questionnaire is reproduced on a poor-quality paper; then the respondent might feel the 

research is unimportant due to which the quality of response gets adversely affected. 

 

Thus, it is recommended to reproduce the questionnaire on a good-quality paper having a 

professional appearance. In case, the questionnaire has several pages, then it should be 

presented in the form of a booklet rather than the sheets clipped or stapled together. 

 

11. Pretesting:Pretestingmeanstestingthequestionnairesonafewselectedrespondents ora small 

sample of actual respondents with a purpose of improving the questionnaire by identifying 

and eliminating the potential problems. All the aspects of the questionnaire must be tested 

such as question content, structure, wording, sequence, form and layout, instructions, and 

question difficulty. The researcher must ensure that the respondents in the pretest should be 

similar to those who are to be finally surveyed. 

 

AttitudeMeasurementTechniques: 

 

AttitudeScales-RatingScalestomeasuredata 

 

ScalingTechniquesforMeasuringDataGatheredfromRespondents 

 

The term scaling is applied to the attempts to measure the attitude objectively.Attitude is a resultant 

ofnumberofexternalandinternalfactors.Dependingupontheattitudetobemeasured,appropriate 
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scales are designed. Scaling is a technique used for measuring qualitative responses of respondents 

such as those related to their feelings, perception, likes, dislikes, interests and prefer 

 

TypesofScales 

1. NominalScale 

 

2. OrdinalScale 

 

3. IntervalScale 

 

4. Ratio Scale 

 
SelfRatingScales 

 

1. GraphicRatingScale 

 

2. ItemizedRating Scales 

 

a. Likert Scale 

 

b. SemanticDifferentialScale 

 

c. Stapel’sScale 

 

d. MultiDimensionalScaling 

 

e. ThurstonScales 

 

f. GuttmanScales/ScalogramAnalysis 

 

g. TheQSort technique 

 

Fourtypesofscalesaregenerallyusedfor MarketingResearch. 

 
NominalScale 

Thisisaverysimplescale.Itconsistsofassignmentoffacts/choicestovariousalternativecategories which 

are usually exhaustive as well mutually exclusive. These scales are just numerical and are the least 

restrictive of all the scales. Instances of Nominal Scale are - credit card numbers, bank account 

numbers, employee id numbers etc. It is simple and widely used when relationship between two 

variables is to be studied. In a Nominal Scale numbers are no more than labels and are used 

specifically to identify different categories of responses. Following example illustrates - 

 

Whatisyourgender? 

[] Male 

[] Female 

http://www.managementstudyguide.com/attitude-scales.htm#nominalscale
http://www.managementstudyguide.com/attitude-scales.htm#ordinalscale
http://www.managementstudyguide.com/attitude-scales.htm#intervalscale
http://www.managementstudyguide.com/attitude-scales.htm#ratioscale
http://www.managementstudyguide.com/attitude-scales.htm#graphicratingscale
http://www.managementstudyguide.com/attitude-scales.htm#itemizedratingscales
http://www.managementstudyguide.com/attitude-scales.htm#likertscale
http://www.managementstudyguide.com/attitude-scales.htm#semanticdifferentialscale
http://www.managementstudyguide.com/attitude-scales.htm#stapelsscale
http://www.managementstudyguide.com/attitude-scales.htm#multidimensionalscaling
http://www.managementstudyguide.com/attitude-scales.htm#thurstonscales
http://www.managementstudyguide.com/attitude-scales.htm#guttmanscalesscalogramanalysis
http://www.managementstudyguide.com/attitude-scales.htm#theqsorttechnique
http://www.managementstudyguide.com/marketing_research.htm
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Anotherexampleis-asurveyofretailstoresdoneontwodimensions-wayofmaintainingstocks and daily 

turnover. 

 

Howdoyoustockitems atpresent? 

[] By product category 

[]Atacentralizedstore [] 

Department wise 

[]Single warehouse 

 

Dailyturnoverofconsumeris? 

[]Between 100– 200 

[]Between 200– 300 

[]Above300 

 

Atwowayclassificationcan bemade asfollows 
 

Daily/Stock 

Turnover 

Method 

100 – 200 

200 – 300 

Above300 

Product 

Category 

Department 

wise 

Centralized 

Store 

Single 

Warehouse 

 

Modeisfrequentlyusedforresponsecategory. 

 
1 OrdinalScale 

 

Ordinal scales are the simplest attitude measuring scale used in Marketing Research. It is 

more powerful than a nominal scale in that the numbers possess the property of rank order. 

Therankingofcertainproductattributes/benefitsasdeemedimportantbytherespondentsis 

obtained through the scale. 

 

Example1:Rankthefollowingattributes(1-5),ontheirimportanceinamicrowaveoven. 

 
1. CompanyName 

 
2. Functions 

 

3. Price 

 
4. Comfort 

 

5. Design 

http://www.managementstudyguide.com/marketing_research.htm
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Themostimportantattributeisranked1bytherespondentsandtheleastimportantis ranked 

5. Insteadofnumbers,lettersorsymbolstoocanbeusedtorateinaordinalscale.Suchscale makes no 

attempt to measure the degree of favourability of different rankings. 

 

Example2-Ifthereare4differenttypesoffertilizersandiftheyareorderedonthebasisof quality as 

Grade A, Grade B, Grade C, Grade D is again an Ordinal Scale. 

 

Example3-Ifthereare5differentbrandsofTalcomPowderandifarespondentranksthem based on 

say, “Freshness” into Rank 1 having maximum Freshness Rank 2 the second maximum 

Freshness, and so on, an Ordinal Scale results. 

 

Medianandmodearemeaningfulforordinalscale. 

 
2 Interval Scale 

 

HereinthedistancebetweenthevariouscategoriesunlikeinNominal,ornumbersunlikein Ordinal, 

are equal in case of Interval Scales. The Interval Scales are also termed as Rating Scales.An 

Interval Scale has an arbitrary Zero point with further numbers placed at equal intervals. 

Avery good example of Interval Scale is a Thermometer. 

 

Illustration1-Howdoyourateyourpresentrefrigeratorforthefollowingqualities. 

 

Company 

Name 

Less 

Known 
1 2 3 4 5 

Well 

Known 

Functions Few 1 2 3 4 5 Many 

Price Low 1 2 3 4 5 High 

Design Poor 1 2 3 4 5 Good 
 

 
Overall 

Satisfaction 

Very 

Dis- 

Satisfi 

ed 

 

 
1 2 3 4 5 

Very 

Satisfie 

d 

Such a scale permits the researcher to say that position 5 on the scale is above position 4 and 

also the distance from 5 to 4 is same as distance from 4 to 3. Such a scale however does not 

permitconclusionthatposition 4istwiceasstrongasposition2becausenozeropositionhas 

beenestablished.ThedataobtainedfromtheIntervalScalecanbeusedtocalculatetheMean scores 

of each attributes over all respondents. The Standard Deviation (a measure of dispersion) can 

also be calculated. 

RatioScale 
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Ratio Scales are not widely used in Marketing Researchunless a base item is made available 

for comparison. In the above example of Interval scale, a score of 4 in one quality does not 

necessarilymeanthattherespondentistwicemoresatisfiedthantherespondentwhomarks2 on the 

scale.ARatio scale has a natural zero point and further numbers are placed at equally 

appearing intervals. For example scales for measuring physical quantities like - length, 

weight, etc. 

 

The ratio scales are verycommon inphysical scenarios.Quantified responses forming aratio 

scaleanalyticallyarethemostversatile. Ratiscalepossessallhecharacteristicsofan internal scale, 

and the ratios of the numbers on these scales have meaningful interpretations. Data on certain 

demographic or descriptive attributes, if they are obtained through open-ended questions, 

will have ratio-scale properties. Consider the following questions : 

 

Q1)What isyour annualincome beforetaxes?  $ 

Q2)Howfar istheTheaterfromyour home? miles 

 

Answers to these questions have a natural, unambiguous starting point, namely zero. Since 

starting point is not chosen arbitrarily, computing and interpreting ratio makes sense. For 

example we can say that a respondent with an annual income of $ 40,000 earns twice asmuch 

as one with an annual income of $ 20,000. 

SelfRatingScales 

 
1. GraphicRatingScale 

 

Therespondentsratetheobjectsbyplacingamarkattheappropriatepositiononalinethat runs from 

one extreme of the criterion variable to another. Example 

 

 

0 

(poorquality) 

BRAND1 

1 

(badquality) 

5 

(neithergoodnorbad) 

7 

(goodquality) 

 
Thisisalsoknownascontinuousratingscale.Thecustomercanoccupyanyposition.Here one 

attribute is taken ex-quality of any brand of icecream. 

 

 
poor good 

BRAND2 

 

Thislinecanbeverticalorhorizontalandscalepointsmaybeprovided.Nootherindication is there 

on the continuous scale. Arange is provided. Toquantify the responses to question 

http://www.managementstudyguide.com/marketing_research.htm
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that “indicate your overall opinion about ice-ream Brand 2 by placing a tick mark at 

appropriatepositionontheline”,wemeasurethephysicaldistancebetweentheleftextreme 

position and the response position on the line.;the greater thedistance, themore favourable is 

the response or attitude towards the brand. 

 

Itslimitationisthatcodingandanalysiswillrequiresubstantialamountoftime,sincewe first have 

to measure the physical distances on the scale for each respondent. 

 
2. ItemizedRatingScales 

 

These scales are different from continuous rating scales. They have a number of brief 

descriptions associated with each category.They are widely used in Marketing Research. 

Theyessentiallytaketheformofthemultiplecategoryquestions.Themostcommonare- Likert, 

Sementic, Staple and Multiple Dimension. Others are - Thurston and Guttman. 

a. LikertScale 

 

ItwasdevelopedRensisLikert.Heretherespondentsareaskedtoindicateadegreeof agreement 

and disagreement with each of a series of statement. Each scale item has 5 response 

categories ranging from strongly agree and strongly disagree. 
 

5 

Stronglyagree 

4 

Agree 

3 

Indifferent 

2 

Disagree 

1 

Stronglydisagree 

Eachstatementisassignedanumericalscorerangingfrom1to5.Itcanalsobe scaled as 

-2 to +2. 

-2 -1 0 1 2 

ForexamplequalityofMotherDiaryice-creamispoorthenNotGoodisanegative statement and 

StronglyAgree with this means the quality is not good. 

 

Eachdegreeofagreementisgivenanumericalscoreandtherespondentstotalscore is 

computed by summing these scores. This total score of respondent reveals the 

particular opinion of a person. 

 

Likert Scale are of ordinal type, they enable one to rank attitudes, but not to measure 

thedifferencebetweenattitudes.Theytakeaboutthesameamountofeffortstocreate as 

Thurston scale and are considered more discriminating and reliable because of the 

larger range of responses typically given in Likert scale. 

 

A typical Likert scale has 20 - 30 statements. While designing a good Likert Scale, 

first a large pool of statements relevant to the measurement of attitude has to be 

generatedandthenfromthepoolstatements,thestatementswhicharevagueandnon- 

discriminating have to be eliminated. 

http://www.managementstudyguide.com/marketing_research.htm
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Thus, likert scale is a five point scale ranging from ’strongly agreement’to ’strongly 

disagreement’. No judging gap is involved in this method. 

 
b. SemanticDifferentialScale 

 

Thisisasevenpointscaleandtheendpointsofthescaleareassociatedwithbipolar labels. 

 

1  

Unpleasan      7 

t 2 3 4 5 6 Pleasant 

Submissiv      Dominant 

e       

Supposewewanttoknowpersonalityofaparticularperson.Wehaveoptions- 

 
1. Unpleasant/Submissive 

 

2. Pleasant/Dominant 

 

Bi-polar means two opposite streams. Individual can score between 1 to 7 or -3 to 3. 

On the basis of these responses profiles are made. We can analyse for two or three 

products and by joining these profiles we get profile analysis. It could take any shape 

depending on the number of variables. 

 

ProfileAnalysis 

 

---------------/--------------- 

/ 

/ 

 

Mean and median are used for comparison. This scale helps to determine overall 

similarities and differences among objects. 

 

When Semantic Differential Scale is used to develop an image profile, it provides a 

good basis for comparing images of two or more items. The big advantage of this 

scale is its simplicity, while producing results compared with those of the more 

complex scaling methods. The method is easy and fast to administer, but it is also 

sensitive to small differences in attitude, highlyversatile, reliable and generallyvalid. 

 
c. Stapel’sScale 

 

ItwasdevelopedbyJanStapel.Thisscalehassomedistinctivefeatures:- 

 
i.  i. Each item has only one word/phrase indicating 

the dimension it represents. 
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ii. Eachitemhastenresponsecategories. 

 
iii. Eachitemhasanevennumberof categories. 

 
iv. Theresponsecategorieshavenumericallabelsbutnoverballabels. 

 
For example, in the following items, suppose for quality of ice cream, we ask 

respondents to rank from +5 to -5. Select a plus number for words which bestdescribe 

the ice cream accurately. Select a minus number for words you think do not 

describetheicecreamqualityaccurately.Thus,wecanselectanynumberfrom+5,for words 

we think are very accurate, to -5,for words we think are very inaccurate. This scale is 

usually presented vertically. 

 

+5 

+4 

+3 

+2 

+1 

HighQuality 

-1 

-2 

-3 

-4 

-5 

 

Thisisaunipolarrating scale. 

 
2 MultiDimensionalScaling 

 

Itconsistsofagroupofanalyticaltechniqueswhichareusedtostudyconsumer attitudes related to 

perceptions and preferences. It is used to study- 

 
I. Themajorattributesofagivenclassofproductsperceivedbytheconsumersin considering 

the product and by which they compare the different ranks. 

 

II. Tostudywhichbrandcompetesmostdirectlywitheach other. 

 

III. To findoutwhethertheconsumerswouldlikeanewbrandwithacombinationof 
characteristics not found in the market. 

 

IV. Whatwouldbetheconsumersidealcombinationofproductattributes. 

 

V. Whatsalesandadvertisingmessagesarecompatiblewithconsumersbrand perceptions. 

 

Itisacomputerbasedtechnique.Therespondentsareaskedtoplacethevarious 

brandsintodifferentgroupslikesimilar,verysimilar,notsimilar,andsoon.A 
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goodnessoffitistradedoffonalargenumber ofattributes.Then alack offitindex is 

calculated bycomputer program.Thepurposeisto find areasonablysmallnumber of 

dimensions which will eliminate most of the stress. After the configuration for the 

consumer’s preference has been developed, the next step is to determine the 

preference with regards to the product under study. These techniques attempt to 

identify the product attributes that are important to consumers and to measure their 

relative importance. 

 

This scaling involves a unrealistic assumption that a consumer who compares 

different brands would perceive the differences on the basis of onlyone attribute. For 

example, what are the attributes for joining M.Comcourse. The responses may be -to 

do PG, to go into teaching line,to get knowledge, appearing in the NET. There are a 

numberofattributes,youcannotbasedecisionononeattributeonly.Therefore,when the 

consumers are choosing between brands, they base their decision on various 

attributes. In practice, the perceptions of the consumers involve different attributes 

and any one consumer perceives each brand as a composite of a number of different 

attributes. This is a shortcoming of this scale. 

 

Whenever we choose from a number of alternatives, go for multi- dimensional 

scaling. There are many possible uses of such scaling like in market segmentation, 

product life cycle, vendor evaluations and advertising media selection. 

 

The limitation of this scale is that it is difficult to clearly define the concept of 

similarities and preferences. Further the distances between the items are seen as 

different 

2 ThurstonScales 

 

Thesearealsoknownasequalappearingintervalscales.Theyareusedtomeasurethe attitude 

towards a given concept or construct. For this purpose a large number of statements 

are collected that relate to the concept or construct being measured. The judges rate 

these statements along an 11 category scale in which each category expresses a 

different degree of favourableness towards the concept. The items arethen ranked 

according to the mean or median ratings assigned by the judges and are used to 

construct questionnaire of twenty to thirty items that are chosen more or less evenly 

across the range of ratings. 

 

The statements are worded in such a way so that a person can agree or disagree with 

them. The scale is then administered to assemble of respondents whose scores are 

determined by computing the mean or median value of the items agreed with. A 

person who disagrees with all the items has a score of zero. So, the advantage of this 

scale is that it is an interval measurement scale. But it is the time consuming method 

and labour intensive.Theyarecommonlyused in psychologyand education research. 

http://m.com/
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3 GuttmanScales/ScalogramAnalysis 

 

It is based on the idea that items can be arranged along a continuem in such a way 

thatapersonwhoagreeswithanitemorfindsanitemacceptablewillalsoagreewith or find 

acceptable all other items expressing a less extreme position. For example - 

Childrenshouldnotbeallowedtowatchindecentprogrammes orgovernmentshould ban 

these programmes or they are not allowed to air on the television. They all are related 

to one aspect. 

 

Inthisscaleeachscorerepresentsauniquesetofresponsesandthereforethetotal score of 

every individual is obtained. This scale takes a lot of time and effort in development. 

 

Theyareverycommonlyusedinpoliticalscience,anthropology,publicopinion, research 

and psychology. 

 
4 

 
5 

 
6 TheQSorttechnique 

 

It is used to discriminate among large number of objects quickly.It uses a rank order procedure and 

the objects are sorted into piles based on similarity with respect to some criteria. The number of 

objects to be sorted should be between 60-140 approximately. For example, here we are taking nine 

brands. On the basis of taste we classify the brands into tasty, moderate and non tasty. 

 

Wecan classify on the basis of price also-Low,medium, high. Then we can attain the perception of 

people that whether they prefer low priced brand, high or moderate. Wecan classify sixty brands or 

pile it into three piles. So the number of objects is to be placed in three piles-low,medium or high. 

 

Thus, the Q-sort technique is an attempt to classify subjects in terms of their similarity to attribute 

under study. 

 

MotivationResearch:Techniques,UsesandLimitation: 

 
MotivationResearchTechnique: 

Therearefourtechniquesofconductingmotivationresearch: 

 

(a) Non-disguisedStructuredTechniques. 

 

(b) Non-disguised,Non-structuredTechniques. 

 

(c) DisguisedNon-structuredTechniques. 
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(a) Non-disguisedStructuredTechniques: 

 

Thisapproachemploysastandardizedquestionnairetocollectdataonbeliefs,feelings,andattitude from the 

respondent. 

 

SingleQuestionMethod: 

 

(Ithinkit isagoodproductorIthinkitisapoorproduct). 

 

MultipleQuestionsMethod: 

 

(Numbersofquestionnairesaskedabouttheattitude)andPhysiologicalTests(laboratorytestssuch as 

galvanic skin response, eye movement etc. measure attitudes of people towards products) are 

carried out under this approval. 

 

(b) Non-disguised,Non-structuredTechniques: 

 

These techniques use a non standardized questionnaire. The techniques are also called depth 

interview, qualitative interviews, unstructured interviews, or focussed interviews. All these 

techniquesaredesignedtogatherinformationonvariousaspectsofhumanbehaviourincludingthe “why” 

component. 

 

 

 

(c) Disguised,Non-structuredTechniques: 

 

Inthisapproach,thepurposeofstudyisnotdiscussedtorespondentsunlikeabovetwocases.Alist 

ofunstructuredquestionsisusedtocollectdataonconsumer’sattitudes.Thisartofusingdisguised and 

unstructured method is referred to as “Projective Techniques”. 

 

The projective techniques include several tests given to therespondents.Theymaybe asked to give 

their comments on cartoons, pictures, stories etc. The stimuli used for this purpose are capable of 

answeringtherespondenttoavarietyofreactions.AnumberofProjectiveTechniques,areavailable to the 

market researchers for the purpose of analysing “why” part of consumer behaviour. 

QualitativeTechniques: 

(ProjectiveTechniquesandWordAssociationasfollows). 

 

ThemainProjectiveTechniquesare: 

 

1. WordAssociationTest(W.A.I): 

 

Theinterviewercallsaseriesoflistedwordsonebyoneandtherespondentsquicklyrepliesthefirst word that 

enters his mind. The underlying assumption is that by “free associating” with certain 
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stimuli(words)theresponsesaretimedsothatthoseanswerswhichtherespondent“responseout” are 

identified. 

 

2. SentenceCompletion: 

 

Sentencecompletiontestissimilartowordassociationtestexceptthattherespondentisrequiredto complete an 

unfinished sentence. 

 

Forexample,“Idonotuseshampoosbecause ................ ” 

 

“Coffeethatisquickly made ................... ” 

 

3. StoryCompletion: 

 

Inthis techniquethe respondentisaskedto completea story,endofwhichismissing.Thisenablesa 

researchertofindoutthealmostexactversionofimagesandfeelingsofpeopletowardsacompany’s product. 

This helps in finalising the advertising and promotional themes for the product in question. 

 

4. ResearchofInk-blotTests(orResearchTests): 

 

Motivation Research employs this famous test. These tests are not in much use in marketing 

research.Theresearchtestexpressesinaclassicwaytherationalebehindallprojectivetests,thatis, in filling 

the missing parts of a vague and incomplete stimulus, the respondent projects himself and his 

personality into the picture. 

 

Alot of ink is put on the piece of paper and reference is made of company,product, and the 

respondentisaskedtogivehisviewpointsafterinterpretingwhatheseesintheblotbeforehim.The 

respondent say, “ugly packaging of the product”, or “excellent performance of the product”. This 

response will help the seller to finalise his marketing strategies. 

 

5. PsychographicTechnique: 

 

Thisincludesgalvanicskinresponse,eyemovementandeyeblinktestetc.whichusesvarious Instruments 

with the physiological responses. 

 

6. EspionageTechnique: 

 

Therearetwomethodsinthis technique: 

 

(i) UseofHiddenRecorders: 

 

Suchashiddentaperecorders,camerasusedtowatchconsumersastheymakepurchasesor consume 

items. 

 

(ii) RubbishResearch: 
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This is another method of espionage activity. Here, the researcher shifts through the garbage of 

individuals or groups and record pattern of consumption, waste, and brand preference. It gives most 

required estimates of consumption of cigarettes, medicines, liquor, and magazines etc. 

 

(d) DisguisedStructuredTechniques: 

 

When wearetomeasurethoseattitudeswhich respondents mightnotreadilyand accuratelyexpress, we 

can use disguised structured techniques. The disguised structured questionnaire are easy to 

administer and code. 

 

Respondents are given questions which they are not likely to be able to answer accurately. In such 

circumstances they are compelled to ‘guess at’the answers. The respondent’s attitude on the subject 

is assumed to be revealed to the extent and direction in which these guessing errors are committed. 

 
UsesofMotivationResearch: 

1. Motivation Research leads to useful insights and provides inspiration to creative person in the 

advertising and packing world. 

 

2. Knowledge and measurement of the true attitude of customers help in choosing the best selling 

appeal for the product and the best way to represent the product in the sales talk, and in determining 

the appropriateness and weight age of various promotional methods. 

 

3. MotivationResearchcanhelpinmeasuringchangesinattitudes,thusadvertising research. 

 

4. Knowledge and measurement of attitudes provides us with an imaginative market segmentation 

tool and also enables estimating market potential of each additional segment. 

 

5. Strategies to position the offer of the company in a particular market segment should be based on 

the findings of motivation research. 

 
LimitationsofMotivationResearch: 

1. Cautions are required to be exercised not only in the application of these techniques but also the 

resultant data should be analysed and interpreted according to the psychological theory. 

 

2. Originally these techniques were developed to collect data from a single individual over a period 

of time. Itis notfreefromdraw backs whileweapplythesetechniques to gather datafromanumber of 

individuals. 

 

3. Thedesigningandadministeringofthesetechniquesneedqualifiedandexperimentedresearchers. Such 

personnel are not easily available. 

 

Meaningofstatisticaltechniques: 
Mathematical concepts, formulas,models, techniques used in statistical analysis ofrandomdata.In 

comparison, deterministic methods are used where the data is easily reproducible or where its 

behavior is determined entirely by its initial stage and inputs. 
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Differenttypesofstatisticalmethods: 

Somewell-knownstatisticaltestsandproceduresare: 

 

 Analysisofvariance (ANOVA) 

 

 Chi-squaredtest. 

 

 Correlation. 

 

 Factor analysis. 

 

 Mann–WhitneyU. 

 

 Meansquareweighteddeviation(MSWD) 

 

 Pearsonproduct-momentcorrelationcoefficient. 

 

 Regressionanalysis 

 

Whatarethestatistical tools? 
 (When the distribution is skewed statistical treatment is more complicated). The primary 

parametersusedarethemean(oraverage)andthestandarddeviationandthemain toolsthe F-test, 

the t-test, and regression and correlation analysis 

 

AQuickGuideforChoosingtheAppropriateStatisticalTest 

The most important step in choosing the appropriate statistical procedure is to know what the 

variablesofyourstudyare.Whataretheindependentanddependentvariablesofyourstudy?How are each 

ofthevariablesmeasured? Onceyou have abettergraspofyourvariables,you can easily choose the 

statistical procedure that will best answer your study's questions. 

AnExample 

Five students are asked to design a studythat will assess the relationship between using the Wii Fit 

and weight loss in a group of 150 overweight pre-teens during a month-long period. The weight of 

theparticipantsistakenatthebeginningandattheendofthestudy.Thestudentscomeupwithfive different 

proposals: 

 

1. Student Aproposes to randomly assign half of the group to the Wii intervention. This group 

will be instructed to doWii FitAerobics training for 30minutes five times a week.The other 

half would serve as the control and will not be told to do anything. Student Athen wants to 

determinewhetherusingtheWiiFitwouldleadtoweightloss.Accordingly,shesuggeststhat the 

participants be classified into one of two groups: no weight loss and weight loss. 
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2. Student B also proposes to randomly assign half of the group to the Wii intervention. This 

groupwillbeinstructedtodoWiiFitAerobicstrainingfor30minutesfivetimesaweek.The other half 

would serve as the control and will not be told to do anything. Student B then wants to 

determine whether using the Wii Fit would lead to weight loss. Thus, he suggests that weight 

loss should be defined in terms of the difference in weight prior to and immediately after the 

study. 

 

3. StudentCproposestorandomlyassign30pre-teenstooneoffourtypesofWiiinterventions: 

Aerobics,Yoga, StrengthTraining, and Balance Games.These four groups will be instructed 

to do the specific Wii Fit activity for 30 minutes five times a week. The last group of 30 pre- 

teens would serve as the control and will not be told to do anything. Student C then wants to 

determine whether using the Wii Fit would lead to weight loss. Thus, she suggests thatweight 

loss should be defined in terms of the difference in weight prior to and immediately after the 

study. 

 

4. Student D proposes to simply ask the 150 overweight teens to record the number of minutes 

per day they spend using the Wii Fit. He then suggests that the participants be classified into 

one of two groups: no weight loss and weight loss. 

 

5. Student E also proposes to simply ask the 150 overweight teens to record the number of 

minutes per day they spend using the Wii Fit. He then suggests that weight loss should be 

defined in terms of the difference in weight prior to and immediately after the study. 

 

FirstPoint:VariablesoftheStudy 

What are the variables of the study? Using the Wii Fit would be the independent variable of the 

study while weight loss would be the dependent variable of the study. 

 

SecondPoint:DefinitionorMeasurementoftheVariables 

From the example above it is obvious that there are several ways to define or measure the 

independent and dependent variables of a study. But there are two main questions to consider: 

 

1. Istheindependentvariablemeasuredcategoricallyorcontinuously? 

 

2. Isthedependentvariablemeasuredcategoricallyorcontinuously? 

 

Student A. Student A defined Wii Fit use in terms of using the Wii Fit or not using the Wii Fit. 

Accordingly, Student Adefined Wii Fit use in terms of categories. She defined weight loss in terms 

of no weight loss or weight loss. Thus, her definition of weight loss was categorical.  

 

Student B. Student B also defined Wii Fit use in terms of using the Wii Fit or not using the Wii Fit. 

Thus,hedefinedWiiFituseintermsofcategories.ButStudentBdefinedweightlossintermsofthe difference 

between weight prior to the study and weight immediately after the study. Weight loss, therefore, 

was defined continuously. 

 

Student C. Student C defined Wii Fit use in terms of the type of Wii Fit activity. Thus, she defined 

WiiFituseintermsoffivecategories.Shealsodefinedweightlossintermsofthedifference 
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between weight prior to the study and weight immediately after the study. Weight loss, therefore, 

was defined continuously. 

 

Student D. Student D defined Wii Fit use in terms of the number of minutes per day spent using the 

WiiFit.Assuch,WiiFitusewasdefinedcontinuously.Hedefinedweightlossintermsofnoweight loss or 

weight loss. Thus, his definition of weight loss was categorical. 

 

Student E. Student E defined Wii Fit use in terms of the number of minutes per day spent using the 

Wii Fit. As such, Wii Fit use was defined continuously. Student E also defined weight loss in terms 

of the difference between weight prior to the study and weight immediately after the study. Weight 

loss, therefore, was defined continuously. 

 

ThirdPoint:ChoosingtheAppropriateStatisticalProcedure 

Given that independent and dependent variables can be classified as categorical or continuous, the 

grid below can be used to classify the more common statistical procedures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Student A. Student A could thus choose to perform either a cross-tabulation analysis or a logistic 

regression procedure. These tests are useful when the independent and dependent variables are 

measured categorically. 

 

Student B. Student B would need to conduct an independent t-test procedure since his independent 

variable would be defined in terms of categories and his dependent variable would be measured 

continuously. An independent t-test procedure is used only when the independent variable has two 

categories. 

 

Student C. Student C would need to conduct a one-way ANOVA since her independent variable 

would be defined in terms of categories and her dependent variable would be measuredcontinuously. 

One-way ANOVAs are used when the independent variable has three or more categories. 

IndependentVariable 
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Student D. Student D would use a logistic regression procedure to analyze his data since his 

independent variable would be measured continuously and his dependent variable would be 

measured categorically. If Student D defined his dependent variable in terms of three or more 

categories that could beranked (e.g., weight gain, no weight loss,weight loss),then he would use an 

ordinal regression procedure. 

 

Student E. Student E could choose to perform either a Pearson correlation procedure or a linear 

regression procedure since both of her variables would be defined continuously. Usually, a 

correlation test is conducted when there is only one independent variable and one independent 

variable. If Student E wanted to study the relationship between several independent variables (e.g., 

number of hours spent sleeping, number of calories consumed per day) and weight loss, then she 

would use a linear regression procedure. 

 

****************************************************************************** 

Unit IV 

 

STATISTICALMETHODS 

Tabulation of data - Analysis of data –Testing of Hypothesis, Advanced techniques – ANOVA, 

Chi-Square - Discriminant Analysis - Factor analysis, Conjoint analysis - Multidimensional 

Scaling - Cluster Analysis (Concepts Only). 

StatisticalMethods: 

 

Methods of collecting, summarizing, analyzing, and interpreting variable numerical data. Statistical 

methodscanbecontrastedwith deterministicmethods,whichareappropriatewhereobservationsare 

exactly reproducable or are assumed to be so. While statistical methods are widely used in the life 

sciences, in economics, and in agricultural science, they also have an important role in the physical 

sciences in the study of measurement errors, of random phenomena such as radioactivity or 

meteorologicalevents,andinobtainingapproximateresultswheredeterministicsolutionsarehardto apply. 

 

Data collection involves deciding what to observe in order to obtain information relevant to the 

questions whose answers are required, and then making the observations. Samplinginvolves choice 

of a sufficient number of observations representing an appropriate population. Experiments with 

variableoutcomesshouldbeconductedaccordingtoprinciplesofexperimentaldesign. 

 

Data summarization is the calculation of appropriate statistics(def. 2) and the display of such 

information in the form of tables, graphs, or charts. Data may also be adjusted to make different 

samplesmorecomparable,usingratios,compensatingfactors,etc. 

 

Statisticalanalysisrelatesobservedstatisticaldatatotheoreticalmodels,suchasprobability 

http://www.encyclopedia.com/computing/dictionaries-thesauruses-pictures-and-press-releases/deterministic
http://www.encyclopedia.com/medicine/divisions-diagnostics-and-procedures/medicine/sampling-statistics#1O11sampling
http://www.encyclopedia.com/science-and-technology/computers-and-electrical-engineering/computers-and-computing/experimental#1O11experimentaldesign
http://www.encyclopedia.com/science-and-technology/mathematics/mathematics/statistics#1O11statistics
http://www.encyclopedia.com/science-and-technology/mathematics/mathematics/probability#1O11probabilitydistributions
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distributionsor models used in regression analysis. By estimating parametersin the proposed model 

and testing hypotheses about rival models, one can assess the value of the information collected and 

the extent to which the information can be applied to similar situations. Statistical prediction is the 

application of the model thought to be most appropriate, using the estimated values of theparameters. 

 

TabulationofDataandTypesofTabulation: 

 
Tabulation is the systematic arrangement of the statistical data in columns or rows. It involves the 

orderly and systematic presentation of numerical data in a form designed to explain the problem 

under consideration. Tabulation helps in drawing the inference from the statistical figures. 

 

Tabulation prepares the ground for analysis and interpretation. Therefore a suitable method must be 

decided carefully taking into account the scope and objects of the investigation, because it is very 

important part of the statistical methods. 

 

TypesofTabulation 

 

In general, the tabulation is classified in two parts, that is a simple tabulation, and a complex 

tabulation. 

Simple tabulation, gives information regarding one or more independent questions. Complex 

tabulation gives information regarding two mutually dependent questions. 

 

ONE-WAYTABLE 

DIVISION POPULATION 
 (Millions) 

Karachi 10.875968 

Hyderabad 14.186954 
Sukkur 12.994401 

Thistablegivesusinformationregardingonecharacteristicinformationaboutthepopulationin different 

divisions of Sindh. 

 

All questions that can be answered in ONE WAYTABLE are independent of each other.It is 

thereforeanexampleofasimpletabulation,sincetheinformationobtainedinitisregardingone independent 

question, that is the number of persons in various divisions of Sindh in millions. 

 

Two-WayTable 

 

These types of table give information regarding two mutually dependent questions. For example, 

questionis,howmanymillionsofthepersonsareintheDivisions;theOne-WayTablewillgivethe 

answer.But if we want to know that in the population number, who are in the majority,male, or 

female. The Two-WayTables will answer the question by giving the column for female and male. 

Thusthetableshowingtherealpictureofdivisions sexwiseisas under: 

TWO-WAYTABLE 

DIVISION POPULATION(Millions) 

Male Female Total 

Karachi    

http://www.encyclopedia.com/science-and-technology/mathematics/mathematics/probability#1O11probabilitydistributions
http://www.encyclopedia.com/science-and-technology/mathematics/mathematics/regression-analysis#1O11regressionanalysis
http://www.encyclopedia.com/science-and-technology/computers-and-electrical-engineering/computers-and-computing/parameter#1O11parameter
http://howtostudynotes.blogspot.in/2012/08/tabulation-of-data-and-types-of.html
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Hyderabad 
Sukkur 

   

 

Three-WayTable 

 

Three-WayTablegives information regarding three mutuallydependentand inter-related questions. 

Forexample,fromone-waytable,wegetinformationaboutpopulation,andfromtwo-waytable,we get 

information about the number of male and female available in various divisions. Now we can 

extend the same table to a three way table, by putting a question, “How many male and female are 

literate?” Thus the collected statistical data will show the following, three mutually dependent and 

inter-related questions: 

1. Populationinvariousdivision. 

2. Theirsex-wisedistribution. 

3. Theirpositionofliteracy. 

 

 THREE-WAYTABLE 

DIVISION POPULATION(Millions) 

Male Female Total 

Karachi 

Hyderabad 

Sukkur 

Literate Illiterate Total Literate Illiterate Total Literate Illiterate Total 

Thistablegivesinformationconcerningtheliteracyofbothmaleandfemaleinvariousdivisionsof Sindh. 

Fromthe table we can explain the sex which has more education in relation to division, and also, we 

can say whether literacy is low in rural areas than in urban areas. 

 

HigherOrderTables 

 

Higher order tables are those which provide information about a large number of inter related 

questions.Higherordertablesmaybeoffour-way,five-way,six-wayetc.Suchkindsoftablesare called 

manifold tables. 

 

AdvantagesofTabulation 

 

1 Thelargemassofconfusingdataiseasily reducedtoreasonableform,that isunderstandableto kind. 

2.The data once arranged in a suitable form, gives the condition of the situation at a glance, or gives 

a bird eye view. 

3Fromthetableitiseasytodrawsomereasonableconclusionorinferences. 

4. Tablesgavegroundsforanalysisofthedata. 

5. Errors,andomissionifanyarealwaysdetectedin tabulation. 

Therefore the importance of a carefully drawn table is vital for the preparation of data for 

analysisand interpretation. 

ANALYSISOFDATA: 

The process of evaluating data using analytical and logical reasoning to examine each component of 

the data provided. This form of analysis is just one of the many steps that must be completed when 

conducting a research experiment. Data from various sources is gathered, reviewed, and then 

analyzedtoformsomesortoffindingorconclusion.Thereareavarietyofspecificdataanalysis 
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method,someofwhichincludedatamining,textanalytics,businessintelligence,anddata visualizations. 

Analysingdatatosummariseitandlookforpatterns isanimportantpartofeveryevaluation. 

Theoptionsfordoingthishavebeengroupedintotwocategories-quantitativedata(number) and qualitative data 

(text, images). 

Options 

Numeric analysis 

Analysingnumericdatasuchascost,frequency,physicalcharacteristics. 

 

 Correlation:astatisticalmeasurerangingfrom+1.0to-1.0 thatindicateshowstronglytwoor more 

variables are related. Apositive correlation (+1.0 to 0) indicates that two variables will either 

increaseor decreasetogether, while a negative correlation (0 to -1.0) indicates that as one 

variable increases, the other will decrease. 

 

 Crosstabulations: using contingency tables of two or more dimensions to indicate the 

relationship between nominal (categorical) variables. In a simple crosstabulation, onevariable 

occupies the horizontal axis and another the vertical. The frequencies of each are added in the 

intersecting squares and displayed as percentages of the whole, illustrating relationships in 

the data. 

 

 Datamining:computer-driven automated techniques that run through large amounts of textor 

data to find new patterns and information. 

 Exploratory Techniques:taking a ‘first look’ at a datasetby summarising its main 

characteristics, often by using visual methods. 

 Frequency tables: a visual way of summarizing nominal andordinal data by displaying the 

count of observations (times a value of a variable occurred) in a table. 

 Measures of central tendency:a summary measure that attempts to describe a whole set of 

data with a single value that represents the middle or centre of its distribution. The mean (the 

average value),median (the middle value) and mode (the most frequent value) are all 

measures of central tendency. Each measure is useful for different conditions. 

 Measures of dispersion:a summary measure that provides information about how much 

variation there is in the data, including the range, inter-quartile range and the standard 

deviation. 

 Multivariate descriptive:providingsimple summaries of (large amounts of) information (or 

data) with two or more related variables. 

o Multipleregression 

 

o Factor analysis 

http://betterevaluation.org/evaluation-options/correlation
http://www.betterevaluation.org/evaluation-options/Crosstabulations
http://www.betterevaluation.org/evaluation-options/data_mining
http://www.betterevaluation.org/evaluation-options/exploratory_techniques
http://www.betterevaluation.org/evaluation-options/FrequencyTables
http://betterevaluation.org/evaluation-options/measures_of_central_tendency
http://betterevaluation.org/evaluation-option/measures_of_dispersion
http://www.betterevaluation.org/evaluation-options/multivariatedescriptive
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o Clusteranalysis 

 

o Structuralequationmodelling 

 

 Non-Parametric inferential statistics: methods for inferring conclusions about a population 

from a sample's data that are flexible and do not follow a normal distribution (ie, the 

distribution does not parallel a bell curve), including ranking:the chi-square test, binomial 

test and Spearman's rank correlation coefficient. 

 

 Parametric inferential statistics: methods for inferring conclusions about a population from a 

sample's data that follows certain parameters: the data will be normal (ie, the distribution 

parallelsthebellcurve);numbers canbeadded,subtracted,multipliedanddivided;variances 

areequalwhen comparing twoormoregroups;and thesampleshouldbelargeandrandomly 

selected. 

 

 Summary statistics:providinga quick summary of data which is particularly useful for 

comparing one project to another, before and after. 

 Time series analysis:observingwell-defined data items obtained through repeated 

measurements over time. 

Textualanalysis 

Analyzing words, either spoken or written, including questionnaire responses, interviews, and 

documents. 

 

 Content analysis:reducinglargeamounts of unstructured textual content into manageable data 

relevant to the (evaluation) research questions. 

 Thematic coding:recording or identifying passages of text or images that are linked by a 

common theme or idea allowing the indexation of text into categories. 

 Framework matrices:a method forsummarisingandanalysingqualitative data in a two-by- two 

matrix table. It allows for sorting data across case and by theme. 

 Timelines and time-ordered matrices:aids analysis by allowing for visualisation of key 

events, sequences and results. 

ANALYSISOFDATA 

ADefinitionofDataAnalysis 

 

The process of evaluating data using analytical and logical reasoning to examine each component of 

the data provided. This form of analysis is just one of the many steps that must be completed when 

conducting a research experiment. Data from various sources is gathered, reviewed, and then 

analyzed to form some sort of finding or conclusion. There are a variety of specific data analysis 

method, some of which include data mining, text analytics, business intelligence, and data 

visualizations. 

http://www.betterevaluation.org/evaluation-options/nonparametricinferential
http://www.betterevaluation.org/evaluation-options/parametricinferential
http://www.betterevaluation.org/evaluation-options/summarystatistics
http://www.betterevaluation.org/evaluation-options/timeseriesanalysis
http://www.betterevaluation.org/evaluation-options/content_analysis
http://www.betterevaluation.org/evaluation-options/thematiccoding
http://betterevaluation.org/evaluation-options/framework_matrices
http://betterevaluation.org/evaluation-options/timelines
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Data analysis is a primary component of data mining and Business Intelligence (BI) and is key to 

gaining the insight that drives business decisions. Organizations and enterprises analyze data from a 

multitude of sources using Big Data management solutions and customer experience management 

solutions that utilize data analysis to transform data into actionable insights. 

Dataanalysisforquantitativestudies,ontheotherhand,involvescriticalanalysisandinterpretation of 

figures and numbers, and attempts to find rationale behind the emergence of main findings. 

Comparisonsofprimaryresearchfindingstothefindingsoftheliteraturereviewarecritically important for 

both types of studies – qualitative and quantitative. 

 

Dataanalysismethodsintheabsenceofprimarydatacollectioncaninvolvediscussingcommon patterns, as 

well as, controversies within secondary data directly related to the research area. 

 

DataAnalysisModel 

 

Therearesevenstepsthatremainconsistentacrossorganizationsandtheirdataanalysisprocesses: 

 

 Decide on the objectives – Determine objectives for data science teams to develop a 

quantifiable way to determine whether the business is progressing toward its goals; identify 

metrics or performance indicators early 

 Identify business levers – Identify goals, metrics, and levers early in data analysis projectsto 

give scope and focus to data analysis; this means the business should be willing to make 

changes to improve its key metrics and reach its goals as well 

 Data collection – Gather as much data from diverse sources as possible in order to build 

better models and gain more actionable insights 

 Data cleaning – Improve data quality to generate the right results and avoid makingincorrect 

conclusions; automate the process but involve employees to oversee the data cleaning and 

ensure accuracy 

 Grow a data science team – Include on your science team individuals with advanced 

degrees in statistics who will focus on data modelingand predictions, as well asinfrastructure 

engineers,software developers,and ETLexperts; then,givethe teamthelarge- scale data 

analysis platforms they need to automate data collection and analysis 

 

 Optimize and repeat – Perfect your data analysis model so you can repeat the process to 

generate accurate predictions, reach goals, and monitor and report consistently 

TypesofDataAnalysis: 

 

1. UnivariateDataAnalysis 

 

2. BivariateDataAnalysis 

 

3. MultivariateDataAnalysis 

https://www.ngdata.com/s/data-modeling-tools/
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DataAnalysis is a process of collecting, transforming, cleaning, and modeling data with the goal of 

discovering the required information. The results so obtained are communicated, suggesting 

conclusions, and supporting decision-making. Data visualization is at times used to portraythe data 

for the ease of discovering the useful patterns in the data. The terms Data Modeling and Data 

Analysis mean the same. 

DataAnalysisProcessconsistsofthefollowingphasesthatareiterativeinnature− 

 

 DataRequirementsSpecification 

 

 DataCollection 

 

 DataProcessing 

 

 DataCleaning 

 

 DataAnalysis 

 

 Communication 
 

DataRequirementsSpecification 

The data required for analysis is based on a question or an experiment. Based on the requirements 

ofthosedirectingtheanalysis,thedatanecessaryasinputstotheanalysisisidentified(e.g., 
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Population of people). Specific variables regarding a population (e.g., Age and Income) may be 

specified and obtained. Data may be numerical or categorical. 

DataCollection 

Data Collection is the process of gathering information on targeted variables identified as data 

requirements. The emphasis is on ensuring accurate and honest collection of data. Data Collection 

ensures that data gathered is accurate such that the related decisions are valid. Data Collection 

provides both a baseline to measure and a target to improve. 

Data is collected from various sources ranging from organizational databases to the information in 

web pages. The data thus obtained, may not be structured and may contain irrelevant information. 

Hence, the collected data is required to be subjected to Data Processing and Data Cleaning. 

DataProcessing 

The data that is collected must be processed or organized for analysis. This includes structuring the 

data as required for the relevantAnalysis Tools. For example, the data might have to be placed into 

rows and columns in a table within a Spreadsheet or Statistical Application. AData Model might 

have to be created. 

DataCleaning 

The processed and organized data may be incomplete, contain duplicates, or contain errors. Data 

Cleaning is the process of preventing and correcting these errors. There are several types of Data 

Cleaning that depend on the type of data. For example, while cleaning the financial data, certain 

totals might be compared against reliable published numbers or defined thresholds. Likewise, 

quantitative data methods can be used for outlier detection that would be subsequently excluded in 

analysis. 

DataAnalysis 

Datathatisprocessed,organizedandcleanedwouldbereadyfortheanalysis.Variousdataanalysis 

techniques are available to understand, interpret, and derive conclusions based on the requirements. 

Data Visualization may also be used to examine the data in graphical format, to obtain additional 

insight regarding the messages within the data. 

Statistical Data Models such as Correlation, Regression Analysis can be used to identify the 

relations among the data variables. These models that are descriptive of the data are helpful in 

simplifying analysis and communicate results. 

The process might require additional Data Cleaning or additional Data Collection, and hence these 

activities are iterative in nature. 

Communication 

The results of the data analysis are to be reported in a format as required by the users to support 

their decisions and further action. The feedback from the users might result in additional analysis.  

The data analysts can choose data visualization techniques, such as tables and charts, which help in 

communicating the message clearly and efficiently to the users. The analysis tools provide facility 

to highlight the required information with color codes and formatting in tables and charts. 
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5MostImportantMethodsForStatisticalDataAnalysis 

1. Mean 

The arithmetic mean, more commonly known as “the average,” is the sum of a list of numbers 

divided by the number of items on the list. The mean is useful in determining the overall trend of a 

data set or providing a rapid snapshot of your data. Another advantage of the mean is that it’s very 

easy and quick to calculate. 

 
2. StandardDeviation 

The standard deviation, often represented with the Greek letter sigma, is the measure of a spread of 

data around the mean. Ahigh standard deviation signifies that data is spread more widely from the 

mean, where a low standard deviation signals that more data align with the mean. In a portfolio of 

data analysis methods, the standard deviation is useful for quickly determining dispersion of data 

points. 

 
3. Regression 

Regressionmodelstherelationshipsbetweendependentandexplanatoryvariables,whichareusually 

charted on a scatterplot.The regression line also designates whether those relationships arestrong or 

weak. Regression is commonly taught in high school or college statistics courses with applications 

for science or business in determining trends over time. 

 
4. SampleSizeDetermination 

When measuring a large data set or population, like a workforce, you don’t always need to collect 

information from every member of that population – a sample does the job just as well. The trick is 

to determine the right size for a sample to be accurate. Using proportion and standard deviation 

methods, you are able to accurately determine the right sample size you need to make your data 

collection statistically significant. 

5. HypothesisTesting 

Also commonly called t testing, hypothesis testing assesses if a certain premise is actually true for 

yourdatasetorpopulation. Indataanalysis andstatistics,you consider theresultofahypothesis test 

statistically significant if the results couldn’thave happened byrandom chance. Hypothesis tests are 

used in everything from science and research to business and economic 

 

TESTINGOFHYPOTHESIS: 

 

Definitionof Hypothesis: 

Hypothesis 

 

A hypothesis is an ideawhich is suggested as a possibleexplanation for a particular situationor 

condition, but which has not yet been provedto be correct. 

http://www.bigskyassociates.com/blog/bid/356764/5-Most-Important-Methods-For-Statistical-Data-Analysis
https://www.collinsdictionary.com/dictionary/english/idea
https://www.collinsdictionary.com/dictionary/english/possible
https://www.collinsdictionary.com/dictionary/english/situation
https://www.collinsdictionary.com/dictionary/english/prove
https://www.collinsdictionary.com/dictionary/english/correct
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A statistical hypothesis, sometimes called confirmatory data analysis, is a hypothesisthat is 

testable on the basis of observinga process that is modeledvia a set of random variables.[1]A 

statistical hypothesis test is a method of statistical inference. Commonly, two statistical data setsare 

compared, or a data set obtained by sampling is compared against a synthetic data set from an 

idealized model. Ahypothesis is proposed for the statistical relationship between the two data sets, 

and this is compared as an alternativeto an idealized null hypothesis that proposes no relationship 

between two data sets. The comparison is deemed statistically significantif the relationship between 

the data sets would be an unlikely realization of the null hypothesisaccording to a threshold 

probability—the significance level. Hypothesis tests are used in determining what outcomes of a 

study would lead to a rejection of the null hypothesis for a pre-specified level of significance. The 

process of distinguishing between the null hypothesis and the alternative hypothesisis aided by 

identifying two conceptual types of errors(type 1 & type 2), and by specifying parametric limits on 

e.g.howmuch type1error willbe permitted. 

 

Whatisahypothesistest? 

Ahypothesistestisastatisticaltestthatisusedtodeterminewhetherthereisenoughevidenceina sample of 

data to infer that a certain condition is true for the entire population. 

 

Ahypothesistestexaminestwoopposinghypothesesaboutapopulation:thenullhypothesisandthe 

alternativehypothesis.Thenullhypothesisisthestatementbeingtested.Usuallythenullhypothesis isa 

statementof"noeffect"or"nodifference".The alternativehypothesisisthe statementyou want to be able 

to conclude is true. 

 

Basedonthesampledata,thetestdetermineswhethertorejectthenullhypothesis.Youuseap- 

value,tomakethe determination.Ifthe p-value islessthanorequaltothe levelofsignificance, which 

is a cut-off point that you define, then you can reject the null hypothesis. 

 

Acommonmisconceptionisthatstatisticalhypothesistestsaredesignedtoselectthemorelikelyof two 

hypotheses. Instead, a test will remain with the null hypothesis until there is enough evidence (data) 

to support the alternative hypothesis. 

 

Examplesofquestionsyoucananswerwithahypothesistestinclude: 

 

 Doesthemeanheightofundergraduatewomendifferfrom66 inches? 

 

 Isthestandarddeviationoftheirheightequallessthan5 inches? 

 

 Domaleandfemaleundergraduatesdifferinheight? 

https://en.wikipedia.org/wiki/Hypothesis
https://en.wikipedia.org/wiki/Observable_variable
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Random_variable
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing#cite_note-1
https://en.wikipedia.org/wiki/Statistical_inference
https://en.wikipedia.org/wiki/Alternative_hypothesis
https://en.wikipedia.org/wiki/Statistically_significant
https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Alternative_hypothesis
https://en.wikipedia.org/wiki/Type_I_and_type_II_errors
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TypesofHypothesis 

 
NullandAlternativehypothesis 

 
Ahypothesistestexaminestwoopposinghypothesesaboutapopulation:thenullhypothesisandthe alternative 

hypothesis. How you set up these hypotheses depends on what you are trying to show. 

 

 Nullhypothesis(H0) 

Thenullhypothesisstatesthatapopulationparameterisequaltoavalue.Thenullhypothesis is often 

an initial claim that researchers specify using previous research or knowledge. 

 AlternativeHypothesis(H1) 

The alternative hypothesis states that the population parameter is different than the value of 

thepopulationparameterinthenullhypothesis.Thealternativehypothesisiswhatyoumight believe 

to be true or hope to prove true. 

 

WhataretypeIandtypeIIerrors? 

When you doahypothesis test, twotypes of errors arepossible:typeI andtypeII.Therisks ofthese two 

errors are inversely related and determined by the level of significance and the power for the test. 

Therefore, you should determine which error has more severe consequences for your situation before 

you define their risks. 

 

Nohypothesistestis100%certain.Becausethetestisbasedonprobabilities,thereisalwaysa chance of 

drawing an incorrect conclusion. 

TypeIerror 

When thenull hypothesis is true and you reject it, you makeatype I error.The probabilityof 

making a type I error is α, which is the level of significance you set for your hypothesis test. 

An α of 0.05 indicates that you are willing to accept a 5% chance that you are wrong when 

you rejectthenullhypothesis.Tolowerthisrisk,youmustusealowervalueforα.However, using a 

lower value for alpha means that you will be less likely to detect a true difference if one 

really exists. 

TypeIIerror 

When the null hypothesis is false and you fail to reject it, you make a type II error. The 

probability of making a type II error is β, which depends on the power of the test. You can 

decreaseyourriskofcommittingatypeIIerror byensuring your testhasenough power.You can 

dothisbyensuringyoursamplesizeislargeenough todetectapracticaldifferencewhen one truly 

exists. 

Theprobabilityofrejectingthenullhypothesiswhenitisfalseisequalto1–β.Thisvalueisthe power of the 

test. 
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 NullHypothesis 

Decisio 

n 

True False 

Failto 

reject 

Correct Decision (probability = 1 - 

α) 

Type IIError- fail to reject the null 

when it is false (probability = β) 

Reject Type IError- rejecting the null when 

it is true (probability = α) 

CorrectDecision(probability=1-β) 

ExampleoftypeIandtypeIIerror 

To understand the interrelationship between type I and type II error, and to determine which error 

has more severe consequences for your situation, consider the following example. 

 

A medical researcher wants to compare the effectiveness of two medications. The null and 

alternative hypotheses are: 

 Nullhypothesis(H0):μ1=μ2 

Thetwomedicationsareequallyeffective. 

 Alternative hypothesis (H1): μ1≠ μ2 

Thetwomedicationsarenotequallyeffective. 

AtypeIerroroccursiftheresearcherrejectsthenullhypothesisandconcludesthatthetwo 

medications are different when, in fact, they are not. If the medications have the same effectiveness, 

the researcher may not consider this error too severe because the patients still benefit from the same 

level of effectiveness regardless of which medicine they take. However,if a type II error occurs, the 

researcher fails to reject the null hypothesis when it should be rejected. That is, the researcher 

concludes thatthemedicationsarethesamewhen, in fact, theyaredifferent.This error ispotentially life-

threateningiftheless-effectivemedicationissoldtothepublicinsteadofthemoreeffectiveone. 

 

As you conduct your hypothesis tests, consider the risks of making type I and type II errors. If the 

consequences of making one type of error are more severe or costly than making the other type of 

error,thenchoosealevelofsignificanceandapowerforthetestthatwillreflecttherelativeseverity of those 

consequences. 

 

PARAMETRICTESTSUSEDFORTESTINGOFHYPOTHESIS: 

 

1. Z-Test 

 

2. T-Test 

 

3. Χ2-Test 

 

1.Z-Test 
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Az-testis a statisticaltestused to determine whether two population means are different when the variances are 

known and the sample size is large. The teststatistic is assumed to have a normal distribution, and nuisance 

parameters such as standard deviation should be known for an accurate z-test to be performed. 

 

ANOVA,Chi-square 

 

ANOVA(AnalysisofVariance) 

 
ANOVA is a statistical technique that assesses potential differences in a scale-level dependent 

variable by a nominal-level variable having 2 or more categories.For example, an ANOVA can 

examine potential differences in IQ scores by Country (US vs. Canada vs. Italy vs. Spain).The 

ANOVA,developedbyRonaldFisherin1918,extendsthe tandtheztestwhichhavetheproblemof only 

allowing the nominal level variable to have two categories.This test is also called the Fisher analysis 

of variance. 

 

GeneralPurposeofANOVA 

 

Researchers and students use ANOVAin many ways.The use of ANOVAdepends on the research 

design.Commonly,ANOVAs are used in three ways:one-wayANOVA, two-wayANOVA,and N- 

wayANOVA. 

 

One-WayANOVA 

 

A one-way ANOVA has just one independent variable.For example, difference in IQ can be assessed 

by Country, and County can have 2, 20, or more different categories to compare. 

 

Two-WayANOVA 

 

Atwo-wayANOVArefers to anANOVAusing two independent variables.Expanding the example 

above, a 2-way ANOVAcan examine differences in IQ scores (the dependent variable) by Country 

(independent variable 1) and Gender (independent variable 2).Two-way ANOVAcan be used to 

examine the interaction between the two independent variables. Interactions indicate that differences 

are not uniform across all categories of the independent variables.For example, females may have 

higherIQscoresoverallcomparedtomales,butthisdifferencecouldbegreater(orless)inEuropean countries 

compared to North American countries.Two-way ANOVAs are also called factorial ANOVAs. 

 

N-WayANOVA 

 

Aresearchercanalsousemorethantwoindependentvariables,andthisisann-wayANOVA(withn being the 

number of independent variables you have).For example, potential differences in IQ scores can be 

examined by Country, Gender,Age group, Ethnicity, etc, simultaneously. 

 

AssumptionsofANOVA 

http://www.statisticssolutions.com/data-analysis-plan-one-way-anova/
http://www.statisticssolutions.com/academic-solutions/resources/directory-of-statistical-analyses/factorial-anova/
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AssumptionsintheANOVAModel 

Theone-wayANOVAmodelwitheffectscodingiswritten 

 

Yit=μ+τi+ϵit,i=1,2,…,vt=1,2,…,riϵit∼iidN(0,σ2

) 

Thevtreatments are indexed byiand the number of replicates receiving the i-th treatment isri. We 

have so far focused our analysis on the treatment means. In particular, we constructed the ANOVA 

table to find a test statistic to test the null hypothesis that all treatment means are equal. We also 

found ways to test for pairwise differences between treatment means, and tests for estimable 

contrasts (linear combinations) of treatment means. 

All of these tests were constructed under the assumption that ϵit∼iidN(0,σ2). We can decomposethis 

assumption into three parts: 

 

IndependenceofErrors 

 

Weassumethateachtrialisindependentofallothertrials,exceptfortheeffect τiofthetreatmenton the mean. 

Statistical independence of two trials means that knowing the result of one trial doesn't change the 

distribution of the other trial. The most common causes of dependence in experimental data are 

confounding factors - something measured or unmeasured that affects the experiment. 

Randomization is a critical technique in experimental design because it can minimize the effect of 

any confounder. 

 

Normalityof Errors 

 

WeassumeintheANOVAmodelthattheerrorterms arenormally-distributedwithzeromean.Ifthe data are 

not normally-distributed, but instead come from some other distribution(exponential or binomial, for 

example), then we maynot be able to trust our p-values, which were built byassuming normality. 

 

EqualErrorVarianceAcrossTreatments 

 

The next assumption is that all error terms have the same varianceσ2. It is common to see that 

different treatments seem to result in different means ANDALSO different variances. 

 

 

 

 

 

 

 

Chi-squareTest: 
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 Achi-squaredtest,alsowrittenastest,isanystatisticalhypothesistestwherein thesampling 

distributionof the test statistic is a chi-squared distributionwhen the 

nullhypothesisistrue.Withoutotherqualification,'chi-

squaredtest'oftenisusedasshortforPearson'schi-squared test. The chi-squared test is used to 

determine whether there is a significant difference between the expected frequencies and the 

observed frequencies in one or more categories. 

 

 Inthestandardapplicationsofthetest,theobservationsareclassifiedintomutuallyexclusive classes, 

and there is some theory,or saynull hypothesis, which gives the probability that any 

observation falls into the corresponding class. The purpose of the test is to evaluate how 

likely it is between the observations and the null hypothesis. 

 Chi-squared tests are often constructed from a sum of squared errors, or through the 

samplevariance. Test statistics that follow a chi-squared distribution arise from an 

assumption of independent normally distributed data, which is valid in many cases due to the 

central limittheorem. A chi-squared test can be used to attempt rejection of the null 

hypothesis that the data are independent. 

 Also considered a chi-squared test is a test in which this is asymptoticallytrue, meaning that 

the sampling distribution (if the null hypothesis is true) can be made to approximate a chi- 

squared distribution as closely as desired by making the sample size large enough. 

 

There are two types of chi-square tests. Both use the chi-square statistic and distribution for 

different purposes: 

 

  Achi-squaregoodnessoffittest determinesifasampledatamatchesapopulation.For more details 

on this type, see: Goodness of Fit Test. 

 Achi-squaretestforindependencecomparestwovariablesinacontingencytabletoseeif 

theyarerelated.Inamoregeneralsense,itteststoseewhetherdistributionsof categoricalvariables differ from 

each another. 

  Averysmallchisquareteststatistic meansthatyourobserveddatafitsyourexpected data 

extremely well. In other words, there is a relationship. 

 Averylargechisquareteststatisticmeansthatthedatadoesnotfitverywell.In 

otherwords,thereisn’tarelationship. 

AssumptionsofChi-squareTest 

 
As with parametric tests, the non-parametric tests, including the χ2assume the data were obtained 

through random selection. However, it is not uncommon to find inferential statistics used when data 

are from convenience samples rather than random samples. (Tohave confidence in the results when 

the random sampling assumption is violated, several replication studies should be performed with 

essentially the same result obtained). Each non-parametric test has its own specific assumptions as 

well. The assumptions of the Chi-square include: 

https://en.wikipedia.org/wiki/Statistical
https://en.wikipedia.org/wiki/Statistical
https://en.wikipedia.org/wiki/Sampling_distribution
https://en.wikipedia.org/wiki/Sampling_distribution
https://en.wikipedia.org/wiki/Chi-squared_distribution
https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Null_hypothesis
https://en.wikipedia.org/wiki/Pearson%27s_chi-squared_test
https://en.wikipedia.org/wiki/Lack-of-fit_sum_of_squares#Sums_of_squares
https://en.wikipedia.org/wiki/Variance#Distribution_of_the_sample_variance
https://en.wikipedia.org/wiki/Variance#Distribution_of_the_sample_variance
https://en.wikipedia.org/wiki/Central_limit_theorem
https://en.wikipedia.org/wiki/Central_limit_theorem
http://www.statisticshowto.com/goodness-of-fit-test/
http://www.statisticshowto.com/what-is-a-categorical-variable/
http://www.statisticshowto.com/what-is-a-categorical-variable/
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1. The data in the cells should be frequencies, or counts of cases rather than percentages or 

some other transformation of the data. 

 

2. The levels (or categories) of the variables aremutuallyexclusive. Thatis, a particular subject 

fits into one and only one level of each of the variables. 

 

3. Each subject maycontribute data to one and only one cell in the χ2. If, for example, the same 

subjects are tested over time such that the comparisons are of the same subjects at Time 1, 

Time 2, Time 3, etc., then χ2 may not be used. 

 

4. The study groups must be independent. This means that a different test must be used if the 

two groups are related. For example, a different test must be used if the researcher’s data 

consistsofpairedsamples, suchasin studiesinwhich aparent ispairedwith hisorherchild. 

 

5. There are 2 variables, and both are measured as categories, usually at the nominal level. 

However, data may be ordinal data. Interval or ratio data that have been collapsed intoordinal 

categories may also be used. While Chi-square has no rule about limiting the number of cells 

(bylimiting the number of categories for each variable), a verylarge number of cells (over 20) 

can make it difficult to meet assumption #6 below,and to interpret the meaning of the results. 

 

6. The value of the cell expecteds should be 5 or more in at least 80% of the cells, and no cell 

should have an expected of less than one (3). This assumption is most likely to be met if the 

sample size equals at least the number of cells multiplied by 5. Essentially, this assumption 

specifies the number of cases (sample size) needed to use the χ2for any number of cells in 

that χ2. This requirement will be fully explained in the example of the calculation of the 

statistic in the case study example. 

 

DiscriminantAnalysis: 

 

Discriminant analysis is a technique that is used by the researcher to analyze the researchdata 

when the criterion or the dependent variable is categorical and the predictor or the independent 

variable is interval in nature. The term categorical variable means that the dependent variable is 

divided into a number of categories. For example, three brands of computers, Computer A,Computer 

B and Computer C can be the categorical dependent variable. 

 

The objective of discriminant analysis is to develop discriminant functions that are nothing 

but the linear combination of independent variables that will discriminate between the categories of 

the dependent variable in a perfect manner. It enables the researcher to examine whether significant 

differences exist among the groups, in terms of thepredictor variables. It also evaluates the accuracy 

of the classification. 

 

Discriminant analysis is described by the number of categories that is possessed by thse 

dependent variable. 

 

As in statistics, everything is assumed up until infinity, so in this case, when the dependent 

variable has two categories, then the type used is two-group discriminant analysis. If the dependent 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3900058/#b3-biochem-med-23-2-143-3
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variable has three or more than three categories, then the type used is multiple discriminant analysis. 

The major distinction to the types of discriminant analysis is that for a two group, it is possible to 

derive only one discriminant function. On the other hand, in the case of multiple discriminant 

analysis, more than one discriminant function can be computed. 

 

There are many examples that can explain when discriminant analysis fits. It can be used to 

know whether heavy, medium and light users of soft drinks are different in terms of their 

consumption of frozen foods. In the field of psychology, it can be used to differentiate between the 

price sensitive and non price sensitive buyers of groceries in terms of their psychological attributes 

or characteristics. In the field of business, it can be used to understand the characteristics or the 

attributes of a customer possessing store loyalty and a customer who does not have store loyalty. 

 

For a researcher, it is important to understand the relationship of discriminant analysis with 

Regression andAnalysis of Variance (ANOVA)which has many similarities and differences. Often 

we can find similarities and differences with the people we come across. Similarly, there are some 

similarities and differences with discriminant analysis along with two other procedures. The 

similarity is that the number of dependent variables is one in discriminant analysis and in the other 

two procedures, the number of independent variables are multiple in discriminant analysis. The 

difference is categorical or binary in discriminant analysis, but metric in the other two procedures. 

The nature of the independent variables is categorical inAnalysis ofVariance (ANOVA), but metric 

in regression and discriminant analysis. 

 

 

 

Discriminant analysis is a statistical method that is used by researchers to help them 

understand the relationship between a "dependent variable" and one or more "independentvariables." 

Adependent variable is the variable that a researcher is trying to explain or predict from the values of 

the independent variables. Discriminant analysis is similar to regression analysis and 

analysisofvariance(ANOVA).Theprincipaldifferencebetweendiscriminantanalysisandtheother two 

methods is with regard to the nature of the dependent variable. 

 

Discriminant analysis requires the researcher to have measures of the dependent variable and 

all of the independent variables for a large number of cases. In regression analysis andANOVA, the 

dependent variable must be a "continuous variable." A numeric variable indicates the degree to 

which asubject possesses some characteristic,sothat thehigherthe valueofthevariable,thegreater the 

level of the characteristic. Agood example of a continuous variable is a person's income. 

 

 

Thestepsinvolvedinconductingdiscriminantanalysisareasfollows: 

 

Theproblemisformulatedbefore conducting. 

• Thediscriminantfunctioncoefficientsareestimated. 

• Thenextstepisthedeterminationofthesignificanceofthesediscriminantfunctions. 

http://www.statisticssolutions.com/one-way-anova
http://www.referenceforbusiness.com/knowledge/Analysis_of_variance.html
http://www.referenceforbusiness.com/knowledge/Variable__mathematics_.html
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• Onemustinterprettheresultsobtained. 

• Thelastandthemostimportantstepistoassessthevalidity. 

 

FACTORANALYSIS 

 

Factor Analysis is extensively used in business research. The purpose of factor analysis in 

business research is to reduce the number of variables by using lesser number of surrogate variables 

(factors) while retaining the variability. 

 

The primary objective is to capture some psychological states of customers/ respondents that 

cannot be measured directly. This is usually implemented by constructing a scale that measures 

attitudes, perceptions, motivations, etc of targeted customers of a specific line of business. 

 

Initially, the targeted customers/ respondents are subjected to answer a detailed questionnairewith 

different lifestyle statements along with numeric or verbal scales. Through this, what really are 

measured are customer's views regarding few dimensions (factors) concerning the success of a 

business. These dimensions are psychological states that cannot be measured directly. So, factor 

analysis is used to assess these dimensions (factors) indirectly. 

 

So, factor analysis is primarily used to simplify a data set before subjecting it to multivariate 

analysis - multiple regression, etc. 

 

Factor analysis is a way to take a mass of data and shrinking it to a smaller data set that is 

more manageable and more understandable. It’s a way to find hidden patterns, show how those 

patternsoverlapandshowwhatcharacteristicsareseeninmultiplepatterns.Itisalsousedtocreatea set 

ofvariablesfor similar items in the set (these sets of variables are called dimensions). It can be a very 

useful tool for complex sets of data involving psychological studies, socioeconomic status and other 

involved concepts. A“factor” is a set of observed variablesthat have similar response patterns; They 

are associated with a hidden variable (called a confounding variable) that isn’t directly measured. 

Factors are listed according to factor loadings, or how much variation in the data theycan explain. 

 

AssumptionsofFactoranalysis. 

 

 
Followingaretheassumptionsthatfactoranalysisentails: 

 

Thevariablesincludedcanbecondensedintooneormoreunderlyingfactors 

 

As a data reduction technique, factor analysis assumes that a research involves multiple 

dependent variables 

http://www.statisticshowto.com/variable
http://www.statisticshowto.com/observed-variables/
http://www.statisticshowto.com/experimental-design/confounding-variable/
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Thesampleishomogeneousinthesensethatthesubgroupswithinthesamplewillnothave different patterns of 

scores on the variables included in the analysis 

 

Thefactorsarerelatedtothescoreofeachvariableinlinear manner 

 

CONJOINTANALYSIS: 

 
Conjoint analysis' is a survey based statistical technique used in market research that helps 

determine how people value different attributes (feature, function, benefits) that make up an 

individual product or service. 

 

Conjoint analysis is also popularly called trade off analysis as buyers have to let go of certainproduct 

features that they consider lucrative to make a more practical purchase. For example a large number 

of people planning to buy a new smart phone might think that however much they want an iPhone 6, 

they will have to be content with a less expensive phone. 

 

Thus we see that consumers are put in a situation where they are forced to evaluate the merit of the 

phone attributes such as configuration, OS, price, brand, etc. Thus, broadly conjoint analysis checks 

the compromises users make while selecting products or services. 

 

OperationalDevelopment 

 

Theprocessofconjointanalysisisdescribedinasimplifiedmannerinthefollowingsteps: 

 

1. Recognizingtheproductattributes:configuration,brand,price,etcintheabove case. 

 

2. Selectingtheimportancedegreeoftheseattributes. 

 

3. Creatingvirtualproductsbyfusingseveraldegreesofthese attributes. 

 

4. Collectingresponsesthroughasurvey. 

 

5. Analyzingthedata statistically. 

 

6. Marketsimulationoftheproduct. 

 

ConjointAnalysisUsage 

 

▪ Conjointstudies aidin advertising.Byresearchthecompanycanselectedthemostdesirable 

attributes to be marketed. For example, after conjoint analysis, the company determines that 

brand and hardware configuration of the phone is most important to its users. It would then 

design advertisements thatwell promote theseattributes andthat donotfocus onprice which is a 

secondary concern in this case. 
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▪ The most common usage is new product development. Conjoint analysis identifies 

opportunitiesbyfusingattributestogeneratenewproductsandservicesthatarenotyetinthe market. 

▪ The method is also good for test marketing as it provides information of the degrees of 

importance of each attribute. Prior to releasing the product full-fledged, it is feasible to 

foresee the success or failure of a product. 

▪ Conjoint analysis is also applicable in situations where segmentationneeds to be done. 

Certainclustersofusersgivepreferencetoonesetofattributes,whereasadifferentsetwould be more 

important to few others. Conjoint uncovers this pattern so that the company can target users 

accordingly. 

LimitationsofConjointAnalysis 

 

For certain kind of products, consumers do their evaluation built on intangible attributes or image. 

These products mostly comprise of luxury items where the emotional factor rather than the rational 

side dominates. In cases like these, the logic of conjoint analysis does not apply. 

 

With an exception to this situation, conjoint is quite inexpensive as compared to other similar 

methods such as concept testing and hence is hugely popular. In a nutshell, it is a versatile and 

powerful tool to predict consumer choices, foresee their purchase decisions and hence design and 

launch products accordingly. 

 

MULTIDIMENSIONALSCALING: 

 
The main function of multidimensional Scaling (MDS) is to re-project the objects (sites) in reduced 

dimension ordination space. As stated above, the axes scores cannot be used in subsequent analyses 

due to a lack of independence. 

 

The real advantage of MDS over other ordination techniques is that it will generally represent the 

ordering relationships amongst objects within a given set of dimensions better than eigen-based 

ordinations. Whilst the eigen-based analyses rotates all of the original axes such that each axis 

maximizes the variance preserved by that axes, MDS constructs a configuration of objects 

specificallyforonlyanominatednumberofnewaxes.Therefore,whena2dimensionalordinationis desired, 

the configuration from an MDS is optimized for just two dimensions whereas the eigen- based object 

configurations are independent of how many dimensions you intend to plot. 

 

Principle components analysis (PCA) can be performed by either spectral (eigen) decomposition of 

an association matrix or single value decomposition of the original data matrix. Either way,it yields 

arigidrotationofaxesinthatthepositionsofpointsrelativetooneanother(euclideandistances)are 

maintained during rotation. The rotated axes are referred to as principle components. 
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Obviously, the higher the degree of associations between the variables (species), the more strongly 

focused and oriented the data cloud is and therefore the more 'successful' the PCAin terms of being 

able to represent many variables by only a few new variables. 

 

The resulting principle components (axes) and scores (new variable values) are independent of one 

another and therefore the 'reduced data' can be used in subsequent statistical analyses. For example, 

principle component 1 (as one measure of the community) could be regressed against an 

environmental variable (such as altitude or rainfall) in a regular linear modelling procedure. 

Similarly, multiple correlated predictor variables (that otherwise violate multi-collinearity) could be 

reduced to one or two orthogonal predictors to use in linear modelling. Principle components 

analysis is therefore often an intermediate step to used as either responses or predictors in linear 

modeling. 

 

MDS is mathematicallyand conceptuallyrelativelysimple, yet computationallyveryintense. Rather 

than have elegant mathematical solutions, MDS works on bruit grunt. 

 

 

 

CLUSTERANALYSIS: 

 

 

 

Cluster analysis orclustering is the task of grouping a set of objects in such a way that objects in 

the same group (called a cluster) are more similar (in some sense or another) to each other than to 

those in other groups (clusters). It is a main task of exploratory data mining, and a common 

technique forstatisticaldata analysis, used in many fields, including machine 

learning,patternrecognition,imageanalysis,informationretrieval,bioinformatics,datacompression,andc

omputergraphics. 

 

Cluster analysis itself is not one specific algorithm, but the general task to be solved. It can be 

achieved by various algorithms that differ significantly in their notion of what constitutes a cluster 

andhowtoefficientlyfindthem.Popularnotionsofclustersincludegroupswith 

smalldistancesamongtheclustermembers,denseareasofthedataspace,intervalsor particularstatistical 

distributions. Clustering can therefore be formulated as a multi-objectiveoptimizationproblem. The 

appropriate clustering algorithm and parameter settings (including values such as the distance 

functionto use, a density threshold or the number of expected clusters) depend onthe 

individualdataset andintended useoftheresults.Clusteranalysis as such is notanautomatic task, but an 

iterative process of knowledge discoveryor interactive multi-objective optimization that involves 

trial and failure. It is often necessary to modify data preprocessing and model parameters until the 

result achieves the desired properties. 

 

Besidesthetermclustering,thereareanumberoftermswithsimilarmeanings, 

includingautomaticclassification,numericaltaxonomy,botryology(fromGreekβότρυς"grape") 

andtypologicalanalysis.Thesubtledifferencesareoftenintheusageoftheresults:whileindata 

https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Pattern_recognition
https://en.wikipedia.org/wiki/Pattern_recognition
https://en.wikipedia.org/wiki/Image_analysis
https://en.wikipedia.org/wiki/Information_retrieval
https://en.wikipedia.org/wiki/Bioinformatics
https://en.wikipedia.org/wiki/Data_compression
https://en.wikipedia.org/wiki/Computer_graphics
https://en.wikipedia.org/wiki/Computer_graphics
https://en.wikipedia.org/wiki/Computer_graphics
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Distance_function
https://en.wikipedia.org/wiki/Statistical_distribution
https://en.wikipedia.org/wiki/Statistical_distribution
https://en.wikipedia.org/wiki/Multi-objective_optimization
https://en.wikipedia.org/wiki/Multi-objective_optimization
https://en.wikipedia.org/wiki/Metric_(mathematics)
https://en.wikipedia.org/wiki/Metric_(mathematics)
https://en.wikipedia.org/wiki/Knowledge_discovery
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Numerical_taxonomy
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mining, the resulting groups are the matter of interest, in automatic classification the resulting 

discriminative power is of interest. 

 

Clusteranalysisis a data exploration (mining) tool for dividing amultivariate dataset into “natural” 

clusters (groups). We use the methods to explore whether previously undefined clusters (groups) 

may exist in the dataset. For instance, a marketing department may wish to use survey results to sort 

its customers into categories (perhaps those likely to be most receptive to buying a product, those 

most likely to be against buying a product, and so forth). 

 

Cluster Analysis is used when we believe that the sample units come from an unknown number of 

distinct populations or sub-populations. We also assume that the sample units come from a number 

of distinct populations, but there is no apriori definition of those populations. Our objective is to 

describe those populations using the observed data. 

 

Cluster Analysis, until relatively recently, has had very little interest. This has changed because of 

the interest in the bioinformatics and genome research. To explore Cluster Analysis in our lesson 

here, we will use an ecological example. 

 

ApplicationsofCluster Analysis 
 

 Clustering analysis is broadly used in many applications such as market research, pattern 

recognition, data analysis, and image processing.

 Clustering can also help marketers discover distinct groups in their customer base.And they 

can characterize their customer groups based on the purchasing patterns.

 In the field of biology, it can be used to derive plant and animal taxonomies, categorize 

genes with similar functionalities and gain insight into structures inherent to populations.

 Clustering also helps in identification of areas of similar land use in an earth observation 

database. It also helps in the identification of groups of houses in a city according to house 

type, value, and geographic location.

 Clusteringalsohelpsinclassifyingdocumentsonthewebforinformationdiscovery.

 

 Clusteringisalsousedinoutlierdetectionapplicationssuchasdetectionofcreditcard fraud.

 

 As a data mining function, cluster analysis serves as a tool to gain insight into the 

distribution of data to observe characteristics of each cluster.

 

RequirementsofClusteringinDataMining 
 

Thefollowingpointsthrowlightonwhyclusteringisrequiredindatamining− 

 

 Scalability−Weneedhighlyscalableclusteringalgorithmstodealwithlargedatabases.
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 Ability to deal with different kinds of attributes − Algorithms should be capable to be 

applied on any kind of data such as interval-based (numerical) data, categorical, and binary 

data.

 Discoveryofclusterswith attributeshape −Theclusteringalgorithmshouldbecapableof 

detecting clusters of arbitrary shape. They should not be bounded to only distance measures 

that tend to find spherical cluster of small sizes.

 High dimensionality − The clustering algorithm should not only be able to handle low- 

dimensional data but also the high dimensional space.

 Ability todealwith noisy data −Databases contain noisy,missingorerroneous data.Some 

algorithms are sensitive to such data and may lead to poor quality clusters.

 Interpretability − The clustering results should be interpretable, comprehensible, and 

usable.

 

ClusteringMethods 

Clusteringmethodscanbeclassifiedintothefollowingcategories− 

 

 PartitioningMethod

 

 HierarchicalMethod

 

 Density-basedMethod

 

 Grid-BasedMethod

 

 Model-BasedMethod

 

 Constraint-basedMethod 

Partitioning Method

Suppose we are given a database of ‘n’objects and the partitioning method constructs ‘k’partition of 

data. Each partition will represent a cluster and k ≤ n. It means that it will classifythe data into k 

groups, which satisfy the following requirements − 

 Eachgroupcontainsatleastoneobject.

 

 Eachobjectmustbelongtoexactlyone group.

 

Pointstoremember− 

 

 For a given number of partitions (say k), the partitioning method will create an initial 

partitioning.
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 Then it uses the iterative relocation technique to improve the partitioning by moving objects 

from one group to other.

 

HierarchicalMethods 

 

This method creates a hierarchical decomposition of the given set of data objects. We can classify 

hierarchical methods on the basis of how the hierarchical decomposition is formed. There are two 

approaches here − 

 AgglomerativeApproach

 

 DivisiveApproach

AgglomerativeApproach 

 

This approachisalso knownasthebottom-upapproach.Inthis,westartwith eachobjectforminga separate 

group. It keeps on merging the objects or groups that are close to one another. It keep on doing so 

until all of the groups are merged into one or until the termination condition holds. 

 

DivisiveApproach 

 

Thisapproachisalsoknownasthetop-downapproach.Inthis,westartwithalloftheobjectsinthe same 

cluster. In the continuous iteration, a cluster is split up into smaller clusters. It is down until each 

object in one cluster or the termination condition holds. This method is rigid, i.e., once a merging or 

splitting is done, it can never be undone. 

 

ApproachestoImproveQualityofHierarchicalClustering 

 

Herearethetwoapproachesthatareusedtoimprovethequalityofhierarchicalclustering− 

 

 Performcarefulanalysisofobjectlinkagesateachhierarchical partitioning.

 

 Integrate hierarchical agglomeration by first using a hierarchical agglomerative algorithm to 

group objects into micro-clusters, and then performing macro-clustering on the micro- 

clusters.

 

Density-basedMethod 

 

This method is based on the notion of density. The basic idea is to continue growing the given 

cluster as long as the density in the neighborhood exceeds some threshold, i.e., for each data point 

within a given cluster, the radius of a given cluster has to contain at least a minimum number of 

points. 
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Grid-basedMethod 

 

In this, the objects together form a grid. The object space is quantized into finite number of cells 

that form a grid structure. 

 

Advantage 

 

 Themajoradvantageofthismethodisfastprocessingtime.

 

 Itisdependentonlyonthenumberofcellsineachdimensioninthequantized space.

 

Model-basedmethods 

 

In this method, a model is hypothesized for each cluster to find the best fit of data for a given 

model. This method locates the clusters by clustering the density function. It reflects spatial 

distribution of the data points. 

 

This method also provides a way to automatically determine the number of clusters based on 

standardstatistics,takingoutlierornoiseintoaccount.Itthereforeyieldsrobustclusteringmethods. 

 

Constraint-basedMethod 

 

In this method, the clustering is performed by the incorporation of user or application-oriented 

constraints.Aconstraint refers to the user expectation or the properties of desired clustering results. 

Constraints provide us with an interactive way of communication with the clustering process. 

Constraints can be specified by the user or the application requirement. 

 

 

 

 

 

 

Unit V 

REPORTWRITING 

TypesofReports,Business,Technicaland AcademicReportwriting–Methodology Procedure– Contents – 

Bibliography 

Areportiswrittenforaclearpurposeandtoaparticularaudience.Specificinformationandevidencearepres

ented, analysedandappliedtoaparticularproblemor issue ....................................... Whenyou areasked 

towritea reportyou will usually be given a reportbrief which provides you with instructions and 

guidelines. 

 

ReportWritingisawell-organizedwritingprocessthatneedsenoughskill,research,anddetails. 
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This report writing process is usually time-consuming and often requires a detailed research for 

which the report writer may have to visit places, meet people and find a solid conclusion at the end 

of the day to write a good report. 

 

Useof reportwriting is to explain amatter or issueand informhigher authorities to help themtake a 

right decision or action in regards to the matter or issue. 

 

Thereisalittleroomforcreativityinthereportwritingstructureasthemainfocusistoenlightenthe readers 

about a matter or issue and make the whole thing self-explanatory for easy understanding. 

 

Report Writing is the primary tool of media personnel through which they pass on specific 

information about an incident or topic. 

 

Apart fromthemedia usage, reportwritingis required invarious sectors like corporate, government, 

politics etc. 

 

To offer a better understanding, learning about the essence of this form of writing – ‘The Report’is 

very important. 

Whatisa report? 

Areportisamethodical,wellplanneddocumentwhichoutlinesandevaluatesasubjectorproblem, and 

which may include: 

• Therecordofanorderofevents 

• Explanationoftheimplicationoftheseeventsor facts 

• Evaluationofthefactsorresultsofresearch presented 

• Discussionoftheconsequencesofaconclusionorcourseof action 

• Conclusions 

• References 
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Reportsmustalwaysbe: 

 
• Correct 

• Crisp 

• Clear 

• Well-Structured 

 

ReportWritingFormat 

 
Everyorganizationhasapredefinedreportwritingformatandhenceawritercan’tremainstucktoa specific 

format for different reports. 

 

Whilewritingaformalreport,thefreelancewritermustkeepinmindthatthetargetreadersneed don’t have to 

do unnecessary research to take a decision or action after reading the report. 

TypesofReportWriting 
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Everythingmustbeindetails.Therearemanytypesofreportwritingfororganizationsthatareused for 

various purposes. Toformat your report to serve varied needs, have a look at the primary report 

writing types mentioned below. 

 

 

 

 

 

FormalReportWriting 

 
Formal Report Writing is pretty complex and time-consuming. Usually, it demands an immense 

research, explanation, references, links, lists and many other things to make the primary point clear 

enough for the readers. 

 

This type of report writing is usually preferred for an important incident, issue or matter by big 

organizations. Formal report writing is generally long and expensive. 

 

Formal Report writing has an internationally accepted pattern that includes various components that 

are mentioned below. 

 

Cover –The cover of a report is something that drives a reader’s attention first. The report’s cover 

leavesahugeimpressiononthereader’smindand he/shecan getan idearegardingthereport’stopic or 

quality through the cover design. 

 

Thereis a saying –‘’don’tjudge abook byits cover’’butit is also true –what seems well, sells well and 

hence the report writer must take care of the cover of the report with has a major role to depict the 

report brief. 

 

Title Of The Report –This component includes the report’s title and the name of the writer.Apart 

fromthesethings,thetitle canalsohave adate andthe name oftheorganization forwhichthe report has 

been prepared. 

 

Thecoveralsohasthesethingsbutputtingthemindetailsinthetitlesectionis mandatory. 

 

Table Of Contents –This section includes headings and subheadings of the primary text written. 

This is a very important portion of report writing. It helps your readers to reach desired sections in 

your report in a hassle-free manner. 

 

Summary –Here you basically provide the synopsis of the whole report’sprimary text and you can 

also call it an informative summary. 
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Manytimes, it is referred as ‘executive summary’.You can also use descriptive summarywhich is a 

simple table of contents. The format is always decided by the organization. 

 

Introduction –This is the most important section of the main text. The main text always includes 

three components – introduction, discussion, and conclusion. 

 

Here, you introduce the main text of your report in the most intriguing a detailed manner so that all 

types of readers can get your point without much effort. 

 

Discussion –In the discussion section, a report writer discusses the main story of the report. 

According to your reader’sconvenience, you decide the order of the report’s results. 

 

You can also do a result to theory comparison here along with the analysis, evaluation and 

interpretation of the data included. 

 

Conclusion/Recommendation –You can present the summaryof the discussion section here. Here, 

you mention your findings and recommend the elements to your readers as per your overall 

evaluation. 

 

Appendix –In the appendix portion, you can attach the graphs, lists, survey and suchlike stuff that 

are related to your report and helps your readers to understand the report comprehensively. 

InformalReportWriting 

 
This type of report writing is comparatively easier and less time-consuming than the formal report 

writing. Here, you need to perform lesser research and it also includes lesser components. 

 

The basic components of informal report writing include – Introduction, Discussion & 

Reference/Recommendations. Different organizations include more components to this type as per 

their requirements. 

 

Informal Report Writing can also be divided into few types – Credit Report, Feasibility Report, 

Progress Report, Sales Activity Report, Financial Report, Personal Evaluation and Literary Report. 

 

All the above-mentioned information in regards to Report Writing and its types must have helped 

you, but to understand the process in a better manner, here is a seven step process for report writing 

that can help any report writer to master the report writing technique. 

BestProcessForReportWriting 

 
To bring up an effective report, the right process has to be followed. Here are seven steps to 

undertake best report writing process. 

https://en.wikipedia.org/wiki/Financial_statement
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DecidetheObjective: 

 
Like any other process, report writing sets its base on the purpose, why a report is being created. 

With a clear objective ahead, it helps report writer to stay focused and produce quality report that is 

easier to engage the reader. 

UnderstandYourAudience: 

 
Right understanding of the audience definitely leads to a quality report. For example, an annual 

financial report for stakeholders is completely different from a financial review. 

 

And with an understanding, a writer can alter the use of language, data incorporated and supporting 

material that can uplift the indulgence for the set audience. 

 

Having a personal touch as per the audiences’ preference can help produce ideas based on their 

choice. With an understanding writer can present the report that suits their preference. 

Report Formatand Types 

 
For a report to be an effective communication tool, it must follow a particular format or type. 

Deciding on parameters like, written report or presentation; what type – formal, informal, financial, 

annual, technical, fact-finding or problem-solving report; design templates if any available. 
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CollecttheFactsandData 

 
Adding figures, facts and data adds credibility to the report and strengthens the argument. Adding 

data or facts brings along a crucial responsibility to cite or mention the sources, like interviews, 

articles, sayings, articles, etc. 

StructuretheReport: 

 
A report typically has four elements, the executive summary (this is written after the report is 

finished), introduction (this includes the structure of the report and table of contents), body (main 

text and report is occupied in this portion), conclusion (this is a binding portion that brings all the 

elements of the report into a systematical end).For a better understanding on the structuring of a 

report, read The Structure of Reports by UniLearning. 

Readability 

 
The readability part is definitely a crucial aspect as it becomes a must to make the report enjoyable 

and accessible to read. Agreat navigation is the best way to make the reader take a uniformed path 

through the information flow. 

https://unilearning.uow.edu.au/report/4b.html
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Addingproperformatting(h1,h2,h3…),graphics/visuals,breakupoflongtextintoshorterfor better read 

and giving the text in report writing structure with bullet points for better understanding. 

 

 

 

Edit 

 
The initial draft of report writing is never perfect (at least 90% of times). This calls for edition and 

revision of the content. 

 

Bestpracticecanbekeepingasidethereportdocumentforfewdaysandthenoncemorestart working over it again 

or ask a fellow member to review or proofread it for you. 

 

Also while you edit or get it edited, make sure you keep writing samples handy.These samples can 

act as a guideline. 

Example&SampleofReports 

 
After attaining all the understanding about writing reports, it’stime to look at some actual examples 

of report writing. 

ReportWritingExample 

 
Togrababetterandpracticalunderstanding,let’shavealookatoneoftheexamplesofreport writing format here. 

ReportWritingSamples 

 
Therearemanymorereportwritingsamplesavailableoverthewebthatcangiveabetterideaof how to bring 

up a perfect report. 

 

Though,writingareportisoftenconsideredasacomplicatedprocess,butifyoulacktheexpertisein writing your 

report then outsourcing the writing process can be the best available option. 

 

Thesehiredprofessionalswillofferyouareportbriefbeforetheysubmityouthefinalversion. 

 

They will help you with writing reports to perfection by offering a draft and a final copy that is 

asper your need. Asample report before the final copy lets you achieve an effective report. 

 

Theyarewell-versedtowritereportsandessentialelementsthatareimportantforagoodreportlike, how to 

format your report, how to present the content, etc. 

https://www.slideshare.net/orangecanton/report-writing-introduction
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This the sample report mentioned above, aspiring as well as established report writers can make the 

best out of report writing. 

FinalWords– 

 

Report writing is the best mean to end a project and document the knowledge or information for the 

next upcoming project. 

 

These above seven steps offer a systematic and logical way to process the text into a report and 

develop a report that faultlessly solves its purpose. 

 

 

 

 

TechnicalWriting 

Technical writing is closely related to the process, or "how to," essay. Its function is to clearly 

explainthestepstoaccomplishingatasksoanyonecandoit.Assuch,itsaudienceisthe 

averagelayperson.Manytechnicalwritingassignmentsarereminiscentofinstructionmanuals; 

thisisbecausemanualwritingisonetypeoftechnicalwriting.Othertypeswouldinclude 

businessletters,memos,productdescriptions,warninglabelsand,tosomeextent,editorial letters. 

AcademicWriting: 

Academicwritingisby definitionmorecomplexbecausemostacademicwritingistiedtoa specific 

discipline or field, which means it can become jargon-laden. This occurs even in the 

businessandcomputersectors,twoareasknownfortheiremphasisontechnicalwriting. 

Scholarlyarticlesandtextbooksineitherofthosedisciplineswillcontainasmuchjargonand as many 

complex ideas as the most challenging essay in literature, art or music. This is to be 

expectedbecauseallfieldshavebothspecializedknowledgeandspecializedterminology. 

 

 

 

KeyDifference–Academicvs.TechnicalWriting 

Academic and technical writing are two forms of writing between which a key 
differencecanbeidentified.Mostpeopleassumethatatechnicalwriteris,in fact, an 
academic writer as well. This, however, is a false assumption. Although 
bothacademicwritingandtechnicalwritingrequireexcellentwritingskills,the 
keydifferencesbetweenthesetwotypesofwritingaretheaudience and purpose 
of writing. Academic writing is a form of writing that is used in academic 
disciplines.Ontheotherhand,technicalwritingisaformofwriting 
thatismostlyusedintechnicaldisciplines.Asyoucansee,thecontextsofthe two forms 
of writing differ from one another. Also, the target audience for 
academicwritingismostlyscholars,butinthecaseoftechnicalwritingthisis 

http://www.differencebetween.com/difference-between-discipline-and-vs-subject/
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notthecase.Evenalaypersoncanbethetargetaudience.Throughthisarticle 
letusexaminethedifferencesbetweenacademicandtechnicalwriting. 

WhatisAcademicWriting? 

 
Academicwritingis aformofwritingthatisusedinacademicdisciplines.Thisincludesboth thenatural 

sciencesas well as the social sciences. Scholars use academic writing for many reasons. They can use 

it to present the findings of a new research that they conducted or even to present anew point of 

view. The target audience of academic writing is usually scholars that belong to a particular 

discipline. 

 

For academic writing, the writer uses a special jargon. If you go through 

journalarticles,researchpapers,dissertations, you will notice that not only the jargon but even the 

style of writing is quite different to what we see every day because the style is very impersonal. You 

can also notice inter- textuality,or else the quoting of previous works to support or oppose certain 

arguments. Developing the ability to write academic articles is not an easy task, it requires an 

extensive knowledge of the subject as well as excellent writing skills. 

 

 

 

Preparationofreports: 

 
Forpreparationsordraftingofreportsthreestepsareinvolved. 

1) FirstDraft: 

Comprehensivenessorfullnessoffacts. 

Precision or Accuracy of Facts 

Coherence or logic of facts, and 

Movementortransitionoffactsandideas. 

2nd.The researcher should give the first draft, at this stage, a shape so that it can be readable, 

clear and lucid. Considerable trimming or editing will have to be done to make the writing 

precise, Concise and brief. Finally, at the second draft stage, critical evaluation will have to 

be made of all that has been written-facts, findings, conclusions and recommendations. 

 

3rd.And final The final stage in drafting is the preparations of final report. It concentrates 

mainly on the finish and final touches, i.e., on documentation and polish to make the report 

weighty, authoritative, convincing and attractive. Documentation indicated the references to 

the sources, other previous and current work and view, additional data and discussion and 

suggested further reading on the specific problem as handled by the researcher. In other 

words, it indicated the thoroughness of the investigation and on the other a guide to further 

work 

http://www.differencebetween.com/difference-between-social-science-and-vs-natural-science/
http://www.differencebetween.com/difference-between-social-science-and-vs-natural-science/
http://www.differencebetween.com/difference-between-science-and-vs-social-sciences/
http://www.differencebetween.com/difference-between-academic-journal-and-vs-periodical/
http://www.differencebetween.com/difference-between-essay-and-vs-research-paper/
http://www.differencebetween.com/difference-between-essay-and-vs-research-paper/
http://www.differencebetween.com/difference-between-thesis-and-dissertation/


86  

Characteristicsofgoodreport 

 

1) Attractive 

2) ClearTopic 

3) BalancedLanguage 

4) Norepetitionoffacts 

5) Statementofscientific facts 

6) Practicability 

7) Descriptionofthedifficultiesandtheshortcomings 

 

 

 

 

 

CONTENTSOFARESEARCH REPORT 

 

Aresearchreportordinarilyincludesthefollowingsections: 

 

ABSTRACT.Theabstractisoftenrequiredtobenomorethanagivenmaximumnumberofwords, usually 

between 100 and 150.It should describe the most important aspects of the study, including the 

problem investigated, the type of subjects (sample) and data collection method involved, the 

analytical procedures used, and the major results and conclusions. 

 

INTRODUCTION. This section includes discussions concerning the practical and/or theoretical 

importance of the topic as well as a description of the research problem.It often starts byintroducing 

the reader to the topic and making a case for the practical significance of the issuesbeing investigated 

and/or the contribution that the study could make to our understanding of the phenomenon.The 

statement of research problem(s) is intended to indicate what the general purpose of the study is. 

This is often done through broadly stated questions or statements regarding whether 

andhowtheresearchvariablesare(orareexpectedtobe)relatedto(oraffectedby)one another.Finally,the 

introduction section should include the working definitions of those terms used in the study that do 

not have a commonly known meaning or for which several meanings may be used. 

 

REVIEWOFTHELITERATUREANDTHERESEARCHMODEL.Someauthorspresent the 

material included here as a separate section under its own heading (as it is shown here), while others 

present it as part of a longer INTRODUCTION section.In either case, the review of the related 

literature describes and analyzes the published studies that are directly related to, and/or have some 

relevance to, the topic and research questions at hand.Related literature should be integrated 

with,and weaved into, the material in this section and not be simply cataloged. The review 

couldconclude with a brief summary of the literature and its implications. 
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The study's theoretical/conceptual model and its hypotheses are developed based on the researcher's 

logical reasoning as well as the implications of his/her literature review. Note that the study's 

hypothesesshouldbestatedinalanguageconsistentwithitsproposedconceptualframeworkandthe 

literature review; they should not be stated in the null and alternate hypotheses forms.Also, a well- 

developed hypothesis is testable; that is, it can be confirmed or disconfirmed through the collection 

and analysis of data. 

 

METHODOLOGY.Themethodologysectionincludesadescriptionofthe 

researchsample(subjects),datacollectionmethod,measurementinstruments,anddataanalysisprocedures. 

The description of sample/subjects includes not only the sample size and statistics regarding the 

subjects but also a definition and description of the population from which the sample was 

selected.This section also describes the method used in selecting the sample or samples.In the case 

of questionnaire surveys, information on response rates also should be provided. 

 

The description of instruments should identify and briefly describe all instruments used to collect 

data pertinent to the study, be they tests, questionnaires, interview or observation forms, or 

unobtrusivedatasuchas absenteeismreports 

orproductivityfigures.Whenpossible,informationonvalidity and reliabilityof the measures used 

should be reported.Also, sources should be cited for measurement instruments/procedures (e.g., 

scales) developed by other researchers. The method section is usually concluded with a few 

statements about the analysis procedures utilized to test the study's hypotheses. 

 

RESULTS & DISCUSSION.Some authors use a single section to both present and discuss thedata 

analysis results. Others deal with the two issues in two separate sections.In either case, 

thestatisticaltechniquesthatwereappliedtothedatamustbementionedandthe 

resultsofeachanalysissummarized, tabulated, and then discussed.For each research hypothesis, the 

statistical test of significance selected and applied to the data is briefly described, followed by a 

statement indicating whether the hypothesis was supported or not supported.Tables and figures are 

used to present analyses results in summary and/or graph form and to add clarity to the 

presentation.Good tables and figures are uncluttered, self-explanatory, and non-redundant. 

 

In addition to simply presenting the results in a straightforward manner, the author also has to 

providethereaderswithhis/herinterpretationoftheresults,implicationsofthefindings,conclusions and 

recommendations. Each result is discussed in terms of the original hypothesis to which it relates and 

in terms of its agreement or disagreement with results obtained by other researchers in 

similar/related studies. If the results are consistent with the theoretical model, researcher's 

expectations, and/or findings of other researchers, explanations must be provided as to what the 

results mean and what their theoretical and practical implications are.When the results do not 

support the hypotheses and/or contradict previous findings, not onlytheir meaning, but also possible 

reasons for the discrepancies must be discussed. 

 

Often during a study apparent and/or interesting relationships will be noticed that were not 

hypothesizedbytheresearcher. Theseunforeseenresultsshouldbeacknowledgedanddiscussed.Such 

results often form the basis for future studies specifically designed to examine the issue more 

carefully. 

 

Finally, the researcher should address the study's limitations and make recommendations for future 

research.It is notable that in the discussion portion of this section the researcher is often permitted 
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more freedom to express opinions and reasonable speculations/assertions that may be rather 

indirectly and implicitly based on data analysis results. 

 

SUMMARYANDCONCLUSIONS.Thissectionisverysimilartotheabstractsectionexceptthat it 

appears at the end of the report (preceding the REFERENCE section).It summarizes the study's 

findings in an easy to understand manner.It also explains the practical implications of those findings, 

and points to recommended directions for future research in that area. 

 

REFERENCES.The references section, or bibliography, lists all the sources, alphabetically by 

authors' last names, that were directly used in writing the report.Every source cited in the paper 

mustbeincludedinthereferences,andeveryentrylistedinthereferencesmustappearinthe paper.Style 

manuals, such as theAPA(American PsychologicalAssociation) manual, will give you the correct 

procedure for all in-text and reference citations.This form is usually different for books, 

journalarticles,andmagazinearticles.ItisrecommendedthatyouusetheAPAstyle.Itisimportant that 

whatever form is used be followed consistently. 

 

APPENDIXES.Appendixes include information and data pertinent to the study that either are not 

important enough to be included in the main body of the report or are too lengthy.Appendixes 

contain such entries as materials especially developed for the study (e.g., tests, questionnaires, and 

cover letters), coding scheme, print out of raw data, and the computer print-out of statisticalanalyses. 

 

 

 

Bibliography: 
 

 
Abibliographycanbedefinedas, 

 

“Alist of referencematerials (involving any kind of content ; text, music, paintings, video etc.) 

elucidating the type, nature and other detailed information on the basis of name, date, place and 

genre of the materials.” 

OR 

“Acompletecategoricalcompilationofanytypeofcontentbasedonit’screator(s),editorsandtime (of 

production, distribution).” 

 

Bibliography,also known asworks cited, reference list is basically an orderly study and referencing 

of books and source materials used in academic research. It might or might not include any 

information on the literary analysis or criticism of the materials cited. 

 

ImportanceandUseofBibliographies: 

 
A mandatory requirement of copyright laws and academic conventions is that whenever a research 

paper is written, there should be a section at the end of it where you acknowledge the sources used. 

 

So, bibliography means listing all the sources which you have consulted while writing your essay or 

researcharticle.Thesourcesmaybeintheformofprintedandonlinebooks,websites,web 
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documents,webblogs,newspaperarticles,journals,podcasts,wikis,unpublishedmaterial,maps etc. 

 

Citationensuresthattheinformationcontainedintheresearchpaperisbasedonlogic,truthand facts.Absence 

of references or bibliography indicates that the paper may be a piece of plagiarism. 
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