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Abstract
Thereisconstantflowofdataandinformationinoursocietyandallaspects

oflife require data.Recentconcerns aboutinadequate capacityforstatistical

analysisamongresearchershavepromptedthispaperaimingatimprovingtheuse

of appropriate statistical tools that will yield accurate result and hence

disseminationofproperinformation.Useofwrongorinappropriatestatisticaltoolis

acommonoccurrenceobservedinagriculturalresearch.Mostattimesresearchers

havegooddatabutusewronganalysistoolleadingtowrongresults.Wronguseof

statisticscanbefoundineverystageofagriculturalresearchassociatedwithdesign

of the experiment,data collection,processing,analysis,interpretation and

implementation ofresults.Rightdata analysis exposes the hidden treasure

embeddedindatatherebymakingsenseinsenselessdatahencedisseminatingthe

rightinformation.Theemphasisofthispaperisondatatypes,appropriatestatistic

toolsandmeansofdisseminatinginformation.
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Introduction
Researchisdiverseinnaturebecauseitrepresentsawidevarietyofdiscipline

bothinsciencesandsocialsciences.Inthevariousdisciplines,researchercanusea

numberofdifferentmethodstoconductresearch.Irrespectiveofthediscipline,

mostresearchinvolvesdatacollectionandanalyses.NayakandHazra(2011)stated

thatstatisticsprovidesthebasisforinferencesin research.Therearevarious

statisticalanalysismethodsbutchoosingthecorrectstatisticalanalyticalapproach

foraparticularresearchcanbeaformidableprocess.Anunplannedstatistical



analysisprocesscanproduceunharmoniousoutputsandmanyresultsthatnever

getdiscussedorused. Researchersalsotendtomissoutvitalfindingsintheir

researchduetotheunplannedprocess.Statisticalanalysisapproachshouldbe

plannedattheonsetofanyresearchbeforedatacollection.Eachstatisticalmethod

hasitsownrequirementandacarefullyplannedprocessenablestheresearcherto

collecttherightdataandsavestime.

Inthisdayandage,researchersconstantlywanttoknow theappropriate

statisticalmethodtoemployintheirdataprocessingoftenfocusingonthestructure

orformatoftheirdata,ratherthanthinkingabouthow thedatamightansweran

importantquestion.Butchoosingamethodbasedonthedataisputtingthecart

beforethehorse.Instead,weshouldstartbyclearlyidentifyingthequestionwe're

tryingtoanswer.Agoodknowledgeinstatisticswillhelptheresearchertomakethe

rightchoiceofdatabutregrettably,statisticaltrainingatboththeundergraduateand

postgraduatelevelsleavesmuchtobedesired.Subsequentopportunitiestolearn

thebasicsofstatisticsareoftenincompatiblewiththedemandsofroutinework

(Johnson and Karunakaran,2014). According to Khusainova etal.,(2016),

inappropriate choice of statisticalanalysis method can lead to erroneous

conclusions,incorrectinterpretationoftheresearchresults,andtherebydistortor

evenleadtothelossofthescientificvalueofsuchresearchresultsandthelossof

informativity.Allkindsofstatisticalmethodsareusedinvariousacademicfields,

dependingontheexperimentaldataandthetasksthattheresearcherhastosolve.

Thereareover100typesofstatisticalanalysistestbutagreatmajorityof

researchcanbetackledthroughabasketofsome30testsfrom overa100thatare

inuse(NayakandHazra2011).Thestatisticaltesttobeuseddependsonsome

determining factors embedded in the research. Determination of the most

appropriatestatisticalmethodtoemployisdependentontheknowledgeofthetype

ofresearch,typeofdata,numberofgroupsordatasetandresearchquestions.

Knowledgeonthetypeofstatisticalanalysistesttoemployinwhateverresearch

situationistherefore,anessentialskillforallresearchers.Thispaperreviewstypes

ofdata,statisticanalyticaltoolsandmeansofdisseminatinginformation.

TypesofData

Therawmaterialforresearchesinanyfieldisdata.Dataisusedbyscientistto

makeimportantdecisionandfortherightdecisiontobemade;itmusthavetwo

attributesvizaccuracyandintegrity.Researchersneedtoknowthetypeofdatathey

aredealingwithinordertochoosetherightstatisticalanalyticalmethod.Datatypes



canbeseenasapartofcategorizingdifferenttypesofvariables.Therearedifferent

typesofdataandhavingagoodunderstandingofthedifferentdatatypes,isacrucial

prerequisiteforDataAnalysissincecertainstatisticaltestareusedonlyforspecific

datatypes.Abduletal(2012)statedthatdatawhichisobtainedfrom aresearchcan

generallybeclassifiedintotwotypes,quantitativedatawhichdefinesandqualitative

datawhichdescribes.

Quantitative datadealswithnumbersandthingsyoucanmeasureobjectively

anditiscollectedinform ofnumberse.g.age,height,width,length,temperature,

prices,area and volume while qualitative data deals with characteristics and

descriptors thatcan'tbe easily measured,butcan be observed subjectively.

Qualitativedataarenotcollectedinnumericalformsbutinotherformslikepicture,

words.Data is this type includes smells,tastes,textures,attractiveness,and

color. Generally,whenadataismeasuredandgivennumbervalue,quantitativedata

arecreatedbutwhenitisclassifiedthenaqualitativedataiscreated.Quantitative

and qualitative data can be furtherclassified. Quantitative data could either

be continuous or discrete. Counts are usually discrete while measurements are

continuous.

#



Fig1:Typesofdata

ScaleofMeasurement

Scalesofmeasurementrefertowaysinwhichvariables/numbersaredefined

andcategorized.Eachscaleofmeasurementhascertainpropertieswhichinturn

determinetheappropriatenessforuseofcertainstatisticalanalyses.Inorderto

choosesuitablestatisticalanalysisforthedata,itisalsoimportantforresearcherto

distinguish between the scales of measurement.There are four scales of

measurementnamely:nominal,ordinal,interval,andratio

1.Nominal/categoricalscale.Data and numbers thatare simply used as

identifiers ornames representa nominalscale ofmeasurement.Each

observationfallsintoone,twoormorecategories.Mostusuallythenominal

variablesarestatedintwocategories.Evenwhenthenominaldatahasmore

thantwocategories,theorderdoesnotmattere.g.iflookingatsexratioofa

species,eachindividualclassifiedasmale,orfemale.Thus,1and2willbe

usedtorepresenteachcategoryofdata.Inthistypeofmeasurement,each

individualdoesnothaveorderofmagnitudeassociatedwithit.

2.Ordinalscale:Anordinalscaleofmeasurementrepresentsanorderedseries

ofrelationshipsorrankorder.Ordinaldatacanbecountedbuttheycannotbe

measured.Ordinaldataaresimilartonominaldataexceptthattheyhave

morethantwovaluesandtheycanbearrangedinanaturalorder.Ordinal

data provide more information than nominaldata and hence more

conclusions can be drawn.Each observation provides a score,and

observationswithinsamplecanberankedfrom low tohigh.However,the

ordinalnumbers do notindicate absolute quantities -intervals between

numbersonthescalenotnecessarilyequal.Forexample,plantspeciescan

berankedonthe‘DAFOR’scale,wherebytheyareclassifiedasdominant,

abundant,frequent,occasionalorrare.No expectation thatdominant

organism is,say,2xmorecommonthanabundantspecies.Likert-typescales

isatypeofordinalscalerepresentingarankordering.

3. Intervalscale.Itisascalewhichrepresentsquantityandhasequalunitsbut

forwhichzerorepresentssimplyanadditionalpointofmeasurementonthe

scale.Datacanberanked,butnowdistancesbetweentwoadjacentpointson

scalewillbethesame.Datesandtemperature(oC)areonintervalscale.With

eachofthesescalesthereisdirect,measurablequantitywithequalityofunits.

4.Ratioscale:theratioscaleofmeasurementissimilartotheintervalscalein



thatitalsorepresentsquantityandhasequalityofunits.However,thisscale

alsohasanabsolutezero(nonumbersexistbelow thezero).Veryoften,

physicalmeasureswillrepresentratiodata(forexample,heightandweight).

Ifoneismeasuringthelengthofapieceofwoodincentimeters,thereis

quantity,equalunits,andthatmeasurecannotgobelowzerocentimeters.

IntervalandRatioscalesaretermedcontinuousvariables;whileNominalandOrdinal

scalesaretermedcategoricalvariables.

Selectingappropriatestatisticalanalysis

Indesigninganyresearch,theresearcherneedstothinkaboutlinkingthedata

he/shewillcollecttothestatisticaltestshe/shewillusebeforehand.Thisrequires

theresearchertoselectandapplycorrectstatisticaltestsinordertomakecorrect

interpretationsofyourresultsanddisseminatetherightinformation.Selectionof

appropriatestatisticalanalyticaltoolisoneofthemostcrucialskillsthatmustbe

learntbyresearchers.Theymustknowhowtoselectappropriatetestfrom themany

availableones.Therearefourkeythingstoconsiderwhenselectingappropriate

statisticaltesttool:

1.Areyoulookingforrelationshipsordifferences?

2. Iflookingforarelationship,istheredependenceofonevariableonthe

other(s)?

3.Ifcomparing,howmanygroups/categoriesdoyouhave?

4.Whatlevelofmeasurement(i.e.,datatype)haveyoudetermined/willyoudeal

with?

Inresearch,thereareonlytwotypesofhypothesesthatcanbetestedstatistically.

Theyareeitherahypothesisofdifferenceorahypothesisofassociation.Ifthe

hypothesisofdifferenceistobetestedthentheresearchermustconsiderifthe

samplesaredependentorindependent.Theresearcherneedstoknowifthegroup

ofdataispairedorunpaired.Groupsordatasetsareregardedasunpairedifthereis

nopossibilityofthevaluesinonedatasetbeingrelatedtoorbeinginfluencedbythe

valuesintheotherdatasets.Fornumericaldata,itisimportanttodecideifthey

follow theparametersofthenormaldistributioncurve(Gaussiancurve),inwhich

caseparametrictestsareapplied.Ifdistributionofthedataisnotnormalorifoneis

notsureaboutthedistribution,itissafertousenon-parametrictests.Answeringthe

questionscorrectlywillallow theresearchchoosetheappropriatestatisticaltool

thatcanbeusedintheresearch.
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DisseminationofInformation

Aftergettingtherightresult,itisimportanttodisseminationreliableand

relevantinformation to allstakeholders using appropriate channels. In any

development,informationiscriticalbecauseitisatoolforcommunicationbetween

stakeholdersandservesasachannelforassessingtrendsandshapingdecisions

(Chisita,2012).There are different channels in which information can be

disseminatednamely:

1.Telephones and mobile phones:itis notonly an essentialmeans of

disseminatinginformationbutalsoabasicfacilitywhichsupportstheuseof

othertechnologies.Baumuller(2012)statedthatbusinesses,governmentand

non-governmentagenciesaretakingadvantageoftherapiduseofmobile

phonesindevelopingcountriestodisseminateinformationinareassuchas

agriculture,health and education.The advantages of this means of

disseminating information include portability,wide range of coverage,

instantaneous two-way communication,adaptability and competence in

transferring voice,text,image and video information at little or no

cost(Mangstl,2008,Munyua etal.,2008). The improvementof the

technologiesinphonessuchasbuilt-inglobalpositioningsystems(GPS),high

-resolutiondigitalcamerasandshort-lengthvideorecorderse.t.c.hasfurther

improvedcommunication.Someresearchstudieshavereportedtheuseof

phonesindisseminatinginformation(Parikh,2009;Masuki,etal.2010;Ofosu-

Asare,2012;Baumuller,2012)

2.Networking and/or the Internet: For geographically remote locations,

connectivitythrough computernetworks maybe an appropriate wayto

disseminate information. The Internet’s popularity, its efficiency in

communication and thereducing priceofhardwarehaveresulted in the

implementationofInternetconnectivityinprojects(Sood,2001,Tiwari,2008).

Sheriff,(2009)reportedthatusingthesemeantodisseminateagricultural

informationinlocallanguagesweremoreattractivetoInternetusers.Both

privateandpublicnetworkshavebeenestablishedforusebytheagricultural

industry.

3.TV/radio:Thelackofaccessibilitytoothercommunicationtechnologiesand



fundinghasledtoacombinationofbroadcastingandnarrowcastingmedia

whichhasbeenusedtodisseminateinformation.Thesemediaalsoworkwell

forpeoplewhoarenothighlyliteratebecausetheyareattractive,easyto

understand,especiallywith visualand animated materials;in addition to

needingonlymodestreadingfluencyskills.Studiesreportedthattelevision

and radio are mostly used in information dissemination (Tadesse,2008;

Hassanetal.,2008;Munyua,etal.,2008;Parikh,2009;ApataandOgunrewo

2010;Muhammadetal.,2011).InNigeriaforinstance,Englishandotherlocal

languages (Hausa,Igbo and Yoruba) has been used to disseminate

information(Ekoja,2004).

4.VCD/DVD,magazinesandjournal:Informationcanbedisseminatedthrough

learning modules in offline CompactDisc Read-OnlyMemory(CD-ROM),

magazinesandjournals(Munyuaetal.,2008;Parikh,2009;Sheriff,2009).

Thismeansofinformationdisseminationstimulatesself-learningactivities

andalsoreducesdependencyontechnicalstaffforlearningnewknowledge

and technologies. Apartfrom textinformation,othertypesofdatalike

pictures,audioandvideoclipscanbeincludedinthismeansofinformation

disseminationchannel(Sujhietal.,2009).Rao(2007),reportedthatVCD/DVD,

magazines and journalis a solution to the problem of information

dissemination in areas where there is no Internetconnectivity orthe

connectionisunreliable.

5.Interpersonalcommunication method:information can be disseminated

throughoneononecommunicationbyanextensionagentorcostakeholder.

Effectiveinformationdisseminationisconsideredasessentialtoolforestablishing

andmaintaininggoodsocialandworkingrelationshipamongstakeholders(Agwuet

al.,2008).Selectionoftherightchannelisinfluencedbythesizeofthetarget

population,age,gender,income level,experience and education.However,the

effectivenessofadisseminationchanneldependsnotonlyonthesizeofthetarget

population receiving the information butalso on how successfulthatchannel

influencestheirdecisiontoadoptagiventechnology(Murageetal.,2012).

Conclusion

Thepaperhasreviewedappropriatenessofdifferentstatisticalanalysistool



forspecificdatatype.Thelistofstatisticalanalysistoolsisbynomeansthorough,

but this review is enough to help researchers successfully manage most

requirementsintheirresearches.Applicationoftherightstatisticalanalysistoolto

anyresearchwillleadtoderivingtherightresulthencedisseminatingtheright

informationtostakeholders.
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