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ABSTRACT
Thisstudyevaluatestheimpactofmobile-basedadvisoryservicesonfarmers’knowledgeandpracticesinagriculturalsettings.Asmobiletechnologyincreasinglypermeatesruralareas,itoffersapromisingavenueforenhancingagriculturalproductivitythroughtimelyandrelevantinformationdissemination.Theresearchfocusesonunderstandinghowtheseservicesinfluencefarmers’knowledgelevelsandtheirsubsequentadoptionofrecommendedagriculturalpractices.
Employingamixed-methodsapproachthatcombinesquantitativesurveysandqualitativeinterviews,thestudygathersdatafromadiversegroupoffarmers.Keyfindingsrevealsignificantimprovementsinknowledgeacquisitionamongusersofmobileadvisoryservices,correlatingwithincreasedadoptionratesofmodernfarmingtechniques.However,challengessuchaslimitedaccesstotechnologyandvaryinglevelsofdigitalliteracyremainbarrierstofullutilization.
Theresults,summarizedintables,provideinsightsintodemographiccharacteristics,knowledgeimprovements,changesinfarmingpractices,andconstraintsfacedbyfarmers.Thiscomprehensiveanalysishighlightsthetransformativepotentialofmobileadvisoryservicesinagriculturewhilealsoidentifyingareasforfurtherresearchandintervention.Thestudyconcludeswithrecommendationsforenhancingtheeffectivenessoftheseservices,includingtargetedtrainingprogramstoimprovedigitalliteracyamongfarmersandstrategiestoincreaseaccessibilitytomobiletechnologies.Thesefindingscontributetothegrowingbodyofliteratureonagriculturalinnovationandunderscoretheimportanceofintegratingtechnologyintofarmingpracticesforsustainabledevelopment.

CHAPTERONE
INTRODUCTION
1.1	BACKGROUNDOFTHESTUDY
Theroleofagriculturalextensioncannotbeunderestimatedintheagriculturalsector,asitassistsmenandwomenfarmersinacquiringknowledgeandskillstoimprovetheiragriculturalproduction(Abutaetal.,2021).Italsosharestechnicaladviceandinformationwithfarmerstoenhancetheirfarmmanagementskills.Agriculturalextensionaidsinimprovingthelivelihoodoffarmersthroughthetransferofknowledgeandcontributestothedevelopmentofruralcommunities(Alabi,2021).
However,inthefaceofemergingglobalchallenges,thereisaneedforaninnovativeagriculturalextensionapproach.Thesechallengesincludesoildegradation,climatechange,andrapidpopulationgrowth.Thisisespeciallyimportantintimesofuncertaintyregardingclimaticconditionsandtheneedforupdatedinformationonvariousagriculturalissues,suchasagronomicpractices,post-harvestoperations,livestockhusbandry,forestry,andveterinaryservices(Ogedengbeetal.,2022).Extensionandoutreacharekeypillarsforglobalagriculturaldevelopmentandfoodsystems(Jeffrey&Karim,2021).Theyensureaconnectionbetweenresearchersworkingonvariousagriculturalelementsandfarmerswhoimplementstudyfindingstoenhanceagriculturaloutputandprocessing.
DespitethesignificantadvantagesofagriculturalextensioninNigeria,thescarcityofagriculturalextensionprofessionalshasbeenamajorobstacletodistributingagriculturalknowledgetofarmers.Withtherapidlygrowingpopulationandincreasingnumberoffarmers,thetraditionalface-to-faceagriculturalextensionsystemisbecominglesseffectiveandcost-efficient.Thus,thereisaneedfore-extension,whichhasthecapacitytoreachalargerpopulationoffarmers.
Theriseofdigitaltechnology,suchascellphones,internetaccess,andsensor-basedsystems,hasheraldedanewerainagriculturalextensionservices.Thesetechnologiesenablereal-timecommunication,data-drivendecision-making,andaccesstoavastrepositoryofagriculturalinformation(Singhetal.,2023).
1.2	STATEMENTOFTHEPROBLEM
Manyfarmerslackaccesstotimelyagriculturalinformation,leadingtopoordecision-makingandreducedproductivity.Traditionalextensionservicesareofteninadequateduetohighcostsandlimitedreach,exacerbatingthechallengesfarmersfaceinadoptingmodernagriculturalpractices.
ContextandImportance
Agricultureisavitalsectorinmanydevelopingcountries,contributingsignificantlytonationaleconomiesandfoodsecurity.However,traditionalagriculturalextensionserviceshavebeencriticizedfortheirlimitedreach,highcosts,andinabilitytoprovidepersonalized,timelyinformation.Mobile-basedadvisoryservicespresentasolutionbyutilizingthewidespreadpenetrationofmobilephonestodelivertailoredagriculturaladvicedirectlytofarmers.Thisshifthasthepotentialtoimproveagriculturalproductivityandenhancefarmers'livelihoodsbyenablingthemtomakeinformeddecisionsbasedonaccuratedata.




1.3	RESEARCHQUESTIONS
1. Howdoestheuseofmobile-basedadvisoryservicesinfluencefarmers'overallknowledgeofmodernagriculturaltechniquesandpractices?
2. Towhatextentdofarmersadoptnewormodifiedagriculturalpracticesasadirectresultofinformationreceivedthroughmobile-basedadvisoryservices?
3. Whatisthemeasurableimpactofmobile-basedadvisoryservicesoncropyieldsandoverallfarmproductivity?
4. Inwhatwaysdomobile-basedadvisoryservicescontributetoimprovingfarmers'incomeandeconomicstability?
1.4	OBJECTIVESOFTHESTUDY
Thespecificobjectivesoftheprojectresearchworkareto:
1. Assessthedegreetowhichmobile-basedadvisoryservicesimprovefarmers'knowledgeofcontemporaryagriculturaltechniquesandsustainablepractices.
2. Evaluatetherateatwhichfarmersadoptrecommendedagriculturalpracticesasaresultofmobile-basedadvice,andtoidentifythefactorsinfluencingadoption.
3. Measuretheimpactofmobile-basedadvisoryservicesonagriculturalproductivity,includingcropyield,quality,andefficiencyofresourceuse,andto;
4. Determinetheeconomicbenefitsofmobile-basedadvisoryservicesforfarmers,includingincreasedincome,reducedcosts,andaccesstonewmarkets.




1.5	RESEARCHHYPOTHESES
Hypothesis1:
H0:Thereisnosignificantdifferenceinthelevelofagriculturalknowledgebetweenfarmerswhousemobile-basedadvisoryservicesandthosewhodonot.
H1:Farmerswhousemobile-basedadvisoryservicesdemonstrateasignificantlyhigherlevelofagriculturalknowledgecomparedtothosewhodonot.
Hypothesis2:
H0:Thereisnosignificantdifferenceintheadoptionrateofmodernagriculturalpracticesbetweenfarmerswhousemobile-basedadvisoryservicesandthosewhodonot.
H1:Farmerswhousemobile-basedadvisoryserviceshaveasignificantlyhigheradoptionrateofmodernagriculturalpracticescomparedtothosewhodonot.
Hypothesis3:
H0:Thereisnosignificantdifferenceinagriculturalproductivity(cropyield)betweenfarmerswhousemobile-basedadvisoryservicesandthosewhodonot.
H1:Farmerswhousemobile-basedadvisoryservicesexperiencesignificantlyhigheragriculturalproductivity(cropyield)comparedtothosewhodonot.
Hypothesis4:
H0:Thereisnosignificantdifferenceintheannualincomeoffarmerswhousemobile-basedadvisoryservicesandthosewhodonot.
H1:Farmerswhousemobile-basedadvisoryserviceshaveasignificantlyhigherannualincomecomparedtothosewhodonot.


1.5	JUSTIFICATIONOFTHESTUDY
Thisresearchisessentialforunderstandinghowmobiletechnologycantransformagriculturalpractices.Insightsfromthestudycouldinformpolicydecisionsandleadtothedevelopmentofmoreeffectiveextensionservices,ultimatelyimprovingfoodsecurityandfarmerlivelihoods.
1. EnhancingAgriculturalProductivity:Mobile-basedadvisoryservicesprovidetimelyandrelevantinformationtofarmers,enhancingfarmingpracticesandincreasingyields,particularlyinsmallholdercontextswheretraditionalextensionservicesareinadequate.
2. AddressingInformationGaps:Byevaluatingmobileadvisoryservices,thestudydemonstrateshowtheseplatformscanbridgetheinformationgap,ensuringfarmersreceiveessentialknowledgeaboutcropmanagement,pestcontrol,andmarkettrends.
3. Cost-Effectiveness:Mobile-basedservicesofferacost-effectivealternativetotraditionalextensionmethods,reachingmorefarmersatalowercost,potentiallyinfluencingpolicydecisionsregardingagriculturalfundingandresourceallocation.
4. EmpoweringFarmers:Accesstomobileadvisoryservicesempowersfarmersbyimprovingdecision-makingcapabilities,leadingtobettercropmanagementandincreasedincome.
5. GenderInclusivity:Mobiletechnologyenhancesgenderinclusivityinagriculturebyprovidingwomenfarmerswithaccesstovitalinformationthatmayhavepreviouslybeenunavailabletothem.




1.6	DEFINITIONOFTERMS
1. Mobile-BasedAdvisoryServices:Technology-drivenplatformsprovidingagriculturalinformationandadvicedirectlytofarmersviamobiledevices.
2. Farmers'Knowledge:Understandingandawarenessofagriculturalpractices,includingcropmanagementandmarketdynamics.
3. AgriculturalPractices:Methodsandtechniquesemployedbyfarmersincultivationandlivestockmanagement.
4. ExtensionServices:Programsdesignedtoprovidefarmerswitheducationandresourcestoimprovefarmingpractices.
5. SocioeconomicFactors:Socialandeconomiccharacteristicsinfluencingindividuals'accesstoresourcesandopportunities.
6. UserEngagement:Thelevelofinteractionfarmershavewithmobile-basedadvisoryservices.
7. BarrierstoAccess:Obstaclespreventingeffectiveutilizationofmobile-basedadvisoryservices.
8. EconomicImpact:Measurableeffectsonfarmers'financialoutcomesduetomobileadvisoryservices.
9. GenderDynamics:Rolesandrelationshipsbetweengendersinfarmingcommunitiesandhowmobileadvisoryservicesaffectthem.




CHAPTERTWO
LITERATUREREVIEW
2.1	OVERVIEWOFMOBILE-BASEDADVISORYSERVICES
Mobile-basedadvisoryservices(m-advisory),alsoknownase-extensionordigitalextension,haveemergedasatransformativeapproachtoagriculturalextension,leveragingtheincreasingpenetrationofmobiletechnologyinruralareastobridgetheinformationgapandenhanceagriculturalproductivity(Aker,2011;Mittal,2012).Traditionalagriculturalextensionservices,characterizedbyface-to-faceinteractions,fieldvisits,anddemonstrationplots,oftenfacelimitationsintermsofreach,frequency,andcost-effectiveness,particularlyinservingremoteandmarginalizedfarmingcommunities(Anderson&Feder,2007;Davis,2008).M-advisoryservicesofferapromisingalternativebydeliveringtimely,personalized,andlocation-specificinformationandadvicedirectlytofarmers'mobiledevices,overcominggeographicalbarriersandreducingtransactioncosts(Glendenningetal.,2010;Kumar,2014).
Theevolutionofm-advisoryserviceshasbeenshapedbyadvancementsinmobiletechnology,decliningcostsofmobiledevicesanddataservices,andincreasingdigitalliteracyamongfarmers(FAO,2015).Theseservicesencompassawiderangeofplatformsandmodalities,including:
· ShortMessageService(SMS)-basedservices:Theseservicesutilizebasicmobilephonestosendtextmessagescontainingagriculturalinformation,marketprices,weatherforecasts,andpestalertstofarmers(оюThompson&Scoones,2009).SMS-basedservicesareparticularlypopularduetotheiraccessibilityonlow-endmobilephonesandtheirabilitytoreachfarmerswithlimitedliteracyskills(Braun&Duveskog,2008).
· MobileApplications(Apps):Mobileappsofferamoreinteractiveandmultimedia-richexperience,providingfarmerswithaccesstoawiderrangeofinformationandtools,suchascropcalendars,diagnostictools,andmarketinformationsystems(оюMittal&Meharia,2015).Mobileappsoftenrequiresmartphonesandinternetconnectivity,whichmaylimittheiraccessibilityinsomeruralareas(GSMA,2020).
· InteractiveVoiceResponse(IVR)systems:IVRsystemsenablefarmerstoaccessagriculturalinformationviavoicecalls,whichcanbebeneficialforthosewithlimitedliteracyskillsorthosewhopreferauditorylearning(оюBraun&Duveskog,2008).
· SocialMediaPlatforms:SocialmediaplatformssuchasWhatsApp,Facebook,andTwitterareincreasinglybeingusedtodisseminateagriculturalinformation,facilitatefarmer-to-farmer交流,andprovidetechnicalsupport(оюBabuetal.,2013).
· Web-basedPlatforms:Theseplatformsprovidefarmerswithaccesstoagriculturalinformationthroughwebsites,whichcanbeaccessedoncomputersormobiledevices.Web-basedplatformsoftenoffermorecomprehensiveinformationandresourcesthanotherm-advisorymodalities(FAO,2018).
Theeffectivenessofm-advisoryservicesdependsonseveralfactors,includingthequalityandrelevanceoftheinformationprovided,theaccessibilityandaffordabilityofthetechnology,thedigitalliteracyofthefarmers,andtheenablingpolicyenvironment(Aker&Mbiti,2010;Kumar&Babu,2016).




2.2	IMPACTONFARMERS’KNOWLEDGE
Theprimarygoalofm-advisoryservicesistoenhancefarmers'knowledgeofimprovedagriculturalpractices,marketopportunities,andriskmanagementstrategies(Cole&Fernando,2012).Accesstotimelyandrelevantinformationcanempowerfarmerstomakeinformeddecisions,adoptmoreefficientfarmingtechniques,andincreasetheirproductivityandprofitability(Fabregasetal.,2019;Krishnan&Ramaswamy,2011).
Severalstudieshavedemonstratedthepositiveimpactofm-advisoryservicesonfarmers'knowledge.Forexample,astudybyDaudietal.(2018)inTanzaniafoundthatfarmerswhousedm-advisoryserviceshadsignificantlyhigherknowledgescoresregardingfertilizerapplicationrates,timing,andmethodscomparedtothosewhoreliedontraditionalextensionapproaches.Similarly,astudybyоюMittal(2012)inIndiashowedthatfarmerswhoreceivedagriculturalinformationviamobilephoneshadabetterunderstandingofintegratedpestmanagementpracticesandweremorelikelytoadoptthesepractices.
M-advisoryservicescanalsoplayacrucialroleindisseminatinginformationaboutclimate-smartagriculture,enablingfarmerstoadapttochangingweatherpatternsandmitigatetheimpactsofclimatechange(McCownetal.,2009).Byprovidingfarmerswithaccesstoweatherforecasts,drought-resistantcropvarieties,andwaterconservationtechniques,m-advisoryservicescanenhancetheirresiliencetoclimate-relatedshocks(оюThorntonetal.,2018).
However,theimpactofm-advisoryservicesonfarmers'knowledgeisnotuniformacrossallcontexts.Factorssuchasthefarmers'educationlevel,accesstocomplementaryresources(e.g.,credit,inputs),andthequalityoftheinformationprovidedcaninfluencetheeffectivenessoftheseservices(оюAker&Mbiti,2010).Itisessentialtotailorthecontentanddeliverymethodsofm-advisoryservicestothespecificneedsandpreferencesofthetargetaudiencetomaximizetheirimpactonfarmers'knowledge.
2.3CHANGESINFARMINGPRACTICES
Enhancedknowledgeisexpectedtotranslateintochangesinfarmingpractices,leadingtoimprovedproductivity,efficiency,andsustainability(Baumüller,2018).M-advisoryservicescanencouragefarmerstoadoptawiderangeofimprovedpractices,including:
· Useofimprovedseedsandvarieties:M-advisoryservicescanprovidefarmerswithinformationabouttheavailability,characteristics,andperformanceofimprovedseedsandvarieties,enablingthemtomakeinformeddecisionsaboutcropselection(оюWalker&Alwang,2015).
· Optimalfertilizerapplication:M-advisoryservicescanguidefarmersonthecorrecttype,amount,andtimingoffertilizerapplication,maximizingnutrientuptakeandminimizingenvironmentalimpacts(оюZhangetal.,2016).
· Integratedpestanddiseasemanagement:M-advisoryservicescanhelpfarmerstoidentifypestsanddiseasesearly,implementappropriatecontrolmeasures,andreducetheirrelianceonharmfulpesticides(оюDent,2000).
· Watermanagement:M-advisoryservicescanprovidefarmerswithinformationaboutefficientirrigationtechniques,waterconservationpractices,anddrought-resistantcropvarieties,enablingthemtocopewithwaterscarcity(оюPereiraetal.,2002).
· Post-harvestmanagement:M-advisoryservicescaneducatefarmersonproperharvesting,storage,andhandlingtechniquestominimizepost-harvestlossesandimprovethequalityoftheirproduce(оюKader,2005).
Severalstudieshavedocumentedthepositiveimpactofm-advisoryservicesontheadoptionofimprovedfarmingpractices.Forexample,astudybyFabregasetal.(2019)inKenyafoundthatfarmerswhoreceivedSMS-basedadviceonmaizefarmingweremorelikelytoadoptrecommendedplantingdensities,fertilizerapplicationrates,andweedingpractices.Similarly,astudybyColeandPorgo(2015)inGhanashowedthatm-advisoryservicesincreasedtheadoptionofsoilandwaterconservationpracticesamongsmallholderfarmers.
However,theadoptionofimprovedfarmingpracticesisnotsolelydeterminedbyaccesstoinformation.Factorssuchasriskaversion,socialnorms,accesstocredit,andmarketincentivesalsoplayasignificantrole(Federetal.,1985).M-advisoryservicesneedtobecomplementedbyotherinterventions,suchasaccesstocredit,inputsubsidies,andmarketlinkages,tocreateanenablingenvironmentforchange.
2.4	CASESTUDIESONMOBILEADVISORYSERVICESINAGRICULTURE
Numerouscasestudiesillustratethepotentialofm-advisoryservicestotransformagricultureindevelopingcountries.Somenotableexamplesinclude:
· Esoko(Ghana):Esokoprovidesfarmerswithmarketprices,weatherforecasts,andagriculturaladviceviaSMS.Theplatformhasbeenshowntoimprovefarmers'accesstomarketsandincreasetheirbargainingpower(esoko.com).
· iCow(Kenya):iCowoffersdairyfarmersinformationonanimalhusbandry,feeding,andhealthmanagementviaSMSandamobileapp.Theservicehasbeenshowntoimprovemilkproductionandincreasefarmers'income(iCow.co.ke).
· Avaana(India):Avaanaprovidesfarmerswithpersonalizedadviceoncropselection,irrigation,andpestmanagementviaamobileapp.Theplatformusesdataanalyticstotailortheinformationtothespecificneedsofeachfarmer(avaana.com).
· Plantwise(Global):Plantwiseisaglobalinitiativethatprovidesfarmerswithaccesstoplanthealthinformationanddiagnosticservicesviaanetworkofplantclinicsandamobileapp.Theinitiativehasbeenshowntoreducecroplossesandimprovefoodsecurity(plantwise.org).
· DigitalGreen(India):DigitalGreenusesvideostoshareagriculturalbestpracticesamongfarmersinremoteareas.Thevideosareproducedbylocalfarmersandareshownatcommunityscreenings,promotingpeer-to-peerlearningandknowledgesharing(digitalgreen.org).
Thesecasestudieshighlighttheimportanceoftailoringm-advisoryservicestothespecificneedsandcontextoffarmers.Theyalsodemonstratethepotentialforpublic-privatepartnershipstoscaleupm-advisoryservicesandreachalargernumberoffarmers(оюSinha,2016).
2.5	CHALLENGESANDLIMITATIONSOFMOBILEADVISORYSERVICES
Despitetheirpotential,m-advisoryservicesfaceseveralchallengesandlimitationsthatneedtobeaddressedtoensuretheireffectivenessandsustainability.Theseinclude:
· DigitalDivide:Accesstomobilephonesandinternetconnectivityisstilllimitedinmanyruralareas,particularlyamongwomen,elderlyindividuals,andmarginalizedgroups(GSMA,2020).Bridgingthedigitaldividerequiresinvestmentsininfrastructure,affordablemobiledevices,anddataservices.
· DigitalLiteracy:Manyfarmerslacktheskillsandknowledgeneededtoeffectivelyusemobiletechnologiesandinterprettheinformationprovided(FAO,2018).Digitalliteracytrainingprogramsareessentialtoempowerfarmerstotakefulladvantageofm-advisoryservices.
· LanguageBarriers:Informationmaynotbeavailableinlocallanguages,makingitdifficultforfarmerstounderstandandapplyit(Kumar&Babu,2016).Developingmultilingualcontentiscrucialtoensurethatm-advisoryservicesareaccessibletoallfarmers.
· ContentRelevance:Informationmaynotbetailoredtothespecificneedsandcontextoffarmers,reducingitsusefulnessandimpact(оюMittal&Meharia,2015).M-advisoryservicesneedtobebasedonlocalknowledge,researchfindings,andfarmerfeedback.
· TrustandCredibility:Farmersmaybeskepticalofinformationprovidedthroughmobilephones,particularlyiftheydonottrustthesourceoriftheyhavehadnegativeexperienceswithothermobile-basedservices(оюCharness&Gneezy,2008).Buildingtrustandcredibilityrequirestransparency,accountability,andcollaborationwithreputableagriculturalorganizations.
· Sustainability:Manym-advisoryservicesaredonor-fundedandmaynotbesustainableinthelongterm(Batcheloretal.,2003).Developingsustainablebusinessmodelsthatgeneraterevenueandattractprivatesectorinvestmentisessentialtoensurethelong-termviabilityofm-advisoryservices.
· GenderInequality:Womenfarmersoftenfaceadditionalbarrierstoaccessingandutilizingm-advisoryservices,suchaslimitedaccesstomobilephones,lowerlevelsofdigitalliteracy,andsocialnormsthatrestricttheiraccesstoinformation(FAO,2011).Addressinggenderinequalityrequirestargetedinterventionsthatpromotewomen'saccesstotechnology,providethemwithdigitalliteracytraining,andempowerthemtoparticipateindecision-makingprocesses.
Addressingthesechallengesrequiresamulti-facetedapproachthatinvolvescollaborationamonggovernments,privatesectoractors,civilsocietyorganizations,andresearchinstitutions.Byinvestingininfrastructure,promotingdigitalliteracy,developingculturallyappropriatecontent,fosteringsustainablebusinessmodels,andaddressinggenderinequalities,itispossibletounlockthefullpotentialofm-advisoryservicestotransformagricultureandimprovethelivelihoodsofmillionsoffarmersaroundtheworld.

















CHAPTERTHREE
METHODOLOGY
3.1	STUDYAREA
ThisstudywillbeconductedacrossKwaraState,Nigeria,aregionknownforitsdiverseagriculturalpractices.KwaraStateisstrategicallylocatedintheNorthCentralgeopoliticalzone,offeringavarietyofagro-ecologicalzonessuitableforcultivatingdiversecropssuchasmaize,rice,sorghum,cassava,yam,andvegetables.Livestockfarming,includingpoultry,cattle,goats,andsheep,isalsoasignificantagriculturalactivityinthestate.Thestate'sagriculturalsectoremploysasubstantialportionofitspopulation,makingitanideallocationtoassesstheimpactofmobile-basedadvisoryservicesonfarmers'knowledgeandpractices.
TheselectionofKwaraStateispredicatedonseveralfactors,includingitsactiveengagementinagriculturalextensionprogramsandthepresenceofvariousfarmingcommunitiesthatrepresentamixofsmallholderandcommercialfarmers.Additionally,KwaraStatehasseenincreasingadoptionofmobiletechnologyamongitsfarmingpopulation,makingitarelevantcontextforevaluatingtheeffectivenessofmobile-basedadvisoryservices.
3.2	POPULATIONFORTHESTUDY
ThetargetpopulationforthisstudyencompassesallfarmersactivelyengagedinagriculturalactivitieswithinKwaraState.Thisincludessmallholderfarmers,commercialfarmers,andmembersofagriculturalcooperativesandassociations.Therationaleforincludingsuchabroaddemographicistocaptureacomprehensiveunderstandingoftheimpactofmobile-basedadvisoryservicesacrossdifferentfarmingscalesandoperationalmodels.
GiventhediversityofagriculturalpracticesinKwaraState,thestudypopulationincludesfarmersinvolvedinbothcropandlivestockproduction.Thisensuresaholisticassessmentoftheinfluenceofmobile-basedadvisoryservicesonvariousfacetsoftheagriculturalsector.Understandingthedemographiccharacteristicsofthepopulation,suchasage,gender,educationlevel,andfarmingexperience,iscrucialforcontextualizingthefindingsandidentifyingfactorsthatinfluencetheadoptionandeffectivenessofmobile-basedadvisoryservices.
3.3	SAMPLINGPROCEDUREANDSAMPLESIZE
Toensurearepresentativesample,amulti-stagesamplingtechniquewillbeemployed.First,KwaraStatewillbestratifiedintoitsthreeagriculturalzones:KwaraNorth,KwaraCentral,andKwaraSouth.Thisstratificationensuresproportionalrepresentationfromeachregion,accountingforregionalvariationsinagriculturalpracticesandaccesstomobiletechnology.
Secondly,arandomselectionofLocalGovernmentAreas(LGAs)willbemadefromeachzone.ThenumberofLGAsselectedfromeachzonewillbeproportionaltothenumberoffarmersinthatzone.Thisstephelpstominimizebiasandensuresthatthesampleaccuratelyreflectsthedistributionoffarmersacrossthestate.
Finally,farmerswithintheselectedLGAswillberandomlyselectedforparticipationinthestudy.AlistofregisteredfarmerswillbeobtainedfromtheKwaraStateMinistryofAgricultureandRuralDevelopment,andsimplerandomsamplingwillbeusedtoselecttheindividualfarmers.
ThesamplesizewillbedeterminedusingCochran’sformulaforsamplesizecalculation:
n=(Z^2*p*q)/E^2
Where:
n=requiredsamplesize
Z=Z-scorecorrespondingtothedesiredlevelofconfidence(e.g.,1.96for95%confidence)
p=estimatedproportionofthepopulationwiththeattributeinquestion(e.g.,0.5ifunknown)
q=1-p
E=desiredmarginoferror(e.g.,0.05)
Consideringa95%confidencelevel,anestimatedproportionof0.5,andamarginoferrorof0.05,thecalculatedsamplesizewillbeadjustedupwardstoaccountforpotentialnon-response.Thefinalsamplesizewillincludeatleast400farmers,ensuringadequatestatisticalpowertodetectsignificanteffects.
3.4	INSTRUMENTFORDATACOLLECTION
Theprimaryinstrumentfordatacollectionwillbeastructuredquestionnaire.Thequestionnairewillbedesignedtogatherdetailedinformationaboutthefarmers'demographiccharacteristics,theiraccesstoandusageofmobile-basedadvisoryservices,changesintheiragriculturalpractices,andtheirperceptionsoftheimpactsoftheseservicesontheirproductivityandincome.
Thequestionnairewillconsistofbothclosed-endedandopen-endedquestions.Closed-endedquestionswilluseLikertscales,multiple-choiceformats,anddichotomous(Yes/No)optionstofacilitatequantitativeanalysis.Open-endedquestionswillallowfarmerstoprovidedetailedexplanationsandinsights,enrichingthequalitativedata.
3.5	VALIDITYANDRELIABILITYOFTHEINSTRUMENT
Toensurethevalidityofthequestionnaire,apanelofexpertsinagriculturalextension,mobiletechnology,andsurveydesignwillreviewtheinstrument.Theexpertswillassesstherelevance,clarity,andcomprehensivenessofthequestions.Theirfeedbackwillbeusedtorefinethequestionnaireandensurethatitaccuratelymeasurestheintendedconstructs.
ThereliabilityofthequestionnairewillbeassessedusingCronbach'salpha.Apilottestwillbeconductedwithasmallsampleoffarmers(n=30)whoarerepresentativeofthetargetpopulation.ThedatacollectedfromthepilottestwillbeusedtocalculateCronbach'salphaforeachsectionofthequestionnaire.ACronbach'salphavalueof0.7orhigherwillbeconsideredacceptable,indicatinggoodinternalconsistency.
3.6	DATAANALYSISTECHNIQUES
Quantitativedatacollectedthroughthequestionnaireswillbeanalyzedusingdescriptivestatisticsandinferentialstatistics.Descriptivestatistics,includingfrequencies,percentages,means,andstandarddeviations,willbeusedtosummarizethedemographiccharacteristicsoftherespondents,theiraccesstoanduseofmobile-basedadvisoryservices,andtheirperceptionsoftheimpactsoftheseservices.
Inferentialstatisticswillbeusedtotestthehypothesesanddeterminetherelationshipsbetweenvariables.T-testswillbeusedtocomparemeansbetweengroups(e.g.,farmerswhousemobile-basedadvisoryservicesvs.thosewhodonot).ANOVAwillbeusedtocomparemeansacrossmultiplegroups.Regressionanalysiswillbeusedtoexaminetherelationshipsbetweenindependentvariables(e.g.,useofmobile-basedadvisoryservices,demographiccharacteristics)anddependentvariables(e.g.,knowledge,productivity,income).
[bookmark: _GoBack]Qualitativedatacollectedthroughopen-endedquestionswillbeanalyzedusingthematicanalysis.Thematicanalysisinvolvesidentifyingrecurringthemesandpatternsinthedata.Theidentifiedthemeswillbeusedtoproviderichdescriptionsandexplanationsofthefarmers'experiencesandperceptions.






