
InnovationÊhasÊalwaysÊplayedÊaÊbigÊroleÊinÊshapingÊhowÊsocietyÊdevelopsÊandÊhowÊindividualsÊ
liveÊtheirÊday-to-dayÊlives.ÊFromÊsimpleÊinventionsÊlikeÊtheÊlightÊbulbÊtoÊcomplicatedÊsystemsÊ
likeÊtheÊInternetÊofÊThingsÊ(IoT),ÊcreativeÊideasÊhaveÊdrivenÊprogressÊandÊsolvedÊrealÊworldÊ
problems.ÊInÊtechnology,ÊinnovationÊisn’tÊjustÊaboutÊinventingÊsomethingÊnew,Êit’sÊalsoÊ
aboutÊimprovingÊexistingÊsystems.

Here'sÊaÊlinkÊforÊmyÊmindÊmapÊinÊMindmiester.

https://mm.tt/map/3751404611?t=RXxeacd6tA
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Smart Fridge App – Project Idea
TheÊSmartÊFridgeÊAppÊisÊdesignedÊtoÊhelpÊhouseholdsÊreduceÊfoodÊwasteÊandÊsaveÊmoneyÊbyÊ
keepingÊtrackÊofÊitemsÊstoredÊinÊtheÊfridge.ÊUsersÊcanÊlogÊproductsÊmanuallyÊorÊthroughÊ
barcodeÊscanning,ÊwhileÊIoT-enabledÊfridgesÊcanÊupdateÊtheÊappÊautomatically.ÊTheÊappÊ
sendsÊremindersÊbeforeÊitemsÊexpire,ÊsuggestsÊrecipesÊbasedÊonÊavailableÊingredients,ÊandÊ
providesÊshoppingÊinsightsÊtoÊencourageÊsustainableÊhabits.ÊByÊcombiningÊconvenienceÊwithÊ
environmentalÊbenefits,ÊtheÊappÊsupportsÊsmarterÊfoodÊmanagementÊforÊeverydayÊlife.Ê
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Aim:
ToÊdesignÊandÊevaluateÊaÊSmartÊFridgeÊAppÊthatÊhelpsÊusersÊtrackÊfoodÊitems,ÊreduceÊwaste,Ê
andÊimproveÊkitchenÊefficiencyÊthroughÊsimpleÊandÊeffectiveÊtechnology.

Objectives:
Check Usability – LookÊatÊtheÊapp’sÊdesignÊandÊlayoutÊtoÊmakeÊsureÊit’sÊeasyÊtoÊaddÊ
items,ÊcheckÊexpiryÊdates,ÊandÊgetÊnotificationsÊwithoutÊconfusion.

1.

Test Key Features – SeeÊhowÊwellÊtheÊappÊhandlesÊbarcodeÊscanning,ÊexpiryÊtracking,Ê
recipeÊsuggestions,ÊandÊcloudÊsyncingÊbetweenÊdevices.

2.

Review Technical Performance – CheckÊtheÊapp’sÊspeed,Êstability,ÊandÊreliabilityÊinÊ
everydayÊuse.

3.

Gather User Feedback – AskÊpotentialÊusersÊwhatÊtheyÊlike,ÊwhatÊtheyÊdon’t,ÊandÊwhatÊ
they’dÊwantÊadded.

4.

Ensure Privacy and Security – MakeÊsureÊtheÊappÊfollowsÊGDPRÊrulesÊandÊhandlesÊuserÊ
dataÊsafely.

5.

Compare with Competitors – LookÊatÊotherÊfoodÊtrackingÊandÊsmartÊfridgeÊappsÊtoÊfindÊ
newÊideasÊandÊstayÊcompetitive.

6.
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ForÊthisÊproject,ÊaÊpragmaticÊresearchÊphilosophyÊmakesÊtheÊmostÊsense.ÊPragmatismÊ
focusesÊonÊfindingÊsolutionsÊthatÊworkÊinÊrealÊlife,ÊratherÊthanÊstickingÊstrictlyÊtoÊoneÊmethodÊ
[1].

SinceÊtheÊSmartÊFridgeÊAppÊneedsÊbothÊuserÊopinionsÊ(qualitativeÊdata)ÊandÊperformanceÊ
dataÊ(quantitativeÊdata),ÊaÊmixÊofÊresearchÊmethodsÊwillÊbeÊused.
ThisÊapproachÊwillÊhelpÊanswerÊquestionsÊlike:

“DoÊpeopleÊactuallyÊfindÊexpiryÊremindersÊuseful?”•
“HowÊmuchÊfoodÊwasteÊcanÊtheÊappÊreduce?”•
“WhichÊdesignÊmakesÊpeopleÊuseÊtheÊappÊmoreÊoften?”•
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ToÊresearchÊtheÊSmartÊFridgeÊApp,ÊI’dÊuseÊaÊmixÊofÊfreeÊandÊacademicÊsearchÊtools:

Search Tools:
Google Scholar – ForÊfindingÊaÊwideÊrangeÊofÊacademicÊpapersÊquickly.•
IEEE Xplore – GreatÊforÊresearchÊonÊIoT,Êsensors,ÊandÊmobileÊappÊdevelopmentÊ[2].•
Scopus – AÊlargeÊdatabaseÊcoveringÊtechnology,Êbusiness,ÊandÊenvironmentalÊscienceÊ(goodÊforÊfoodÊ
wasteÊstudies).

•

ResearchGate – UsefulÊforÊfindingÊpapersÊandÊsometimesÊcontactingÊtheÊauthorsÊdirectlyÊforÊextraÊ
details.

•

MDPI Journals – Open-accessÊscientificÊjournalsÊlikeÊEnergies thatÊpublishÊIoTÊandÊsmartÊkitchenÊ
researchÊ[4].

•

Search Strategies:
UseÊBoolean operators toÊcombineÊkeywords:•
"smartÊfridge"ÊANDÊIoTÊANDÊ"foodÊwaste"•
"kitchenÊautomation"ÊANDÊ"mobileÊapp"ÊANDÊusability•
"expiryÊtracking"ÊANDÊcloudÊsyncing•
ApplyÊfiltersÊforÊtheÊlastÊ5ÊyearsÊtoÊkeepÊtheÊresearchÊcurrent.•
LookÊatÊreferenceÊlistsÊinÊgoodÊpapersÊtoÊfindÊmoreÊsourcesÊonÊtheÊsameÊtopic.•
BookmarkÊrelevantÊsourcesÊearlyÊtoÊavoidÊlosingÊthemÊlater.•
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Making the Research Trustworthy and Ethical 
WhenÊresearchingÊforÊtheÊSmartÊFridgeÊApp,Êit’sÊimportantÊthatÊtheÊresultsÊareÊtrustworthy,Ê
consistent,ÊandÊfair,ÊwhileÊalsoÊmakingÊsureÊparticipantsÊareÊtreatedÊethically.Ê

Validity – ThisÊmeansÊmakingÊsureÊtheÊresearchÊisÊactuallyÊmeasuringÊwhatÊIÊwantÊitÊtoÊ
measure.ÊForÊexample,ÊifÊIÊwantÊtoÊknowÊifÊexpiryÊdateÊremindersÊhelpÊreduceÊwaste,ÊIÊ
shouldÊaskÊclearÊquestionsÊaboutÊthatÊtopicÊandÊavoidÊanythingÊthatÊcouldÊbeÊmisunderstoodÊ
[1].ÊDoingÊaÊsmallÊtestÊrunÊfirstÊwillÊhelpÊspotÊproblemsÊearly.Ê

Reliability – ThisÊisÊaboutÊgettingÊconsistentÊresultsÊifÊtheÊresearchÊwasÊrepeated.ÊToÊhelpÊ
withÊthis,ÊIt'sÊimportantÊtoÊmakeÊsureÊeveryoneÊgetsÊtheÊsameÊsurveyÊformatÊandÊ
instructions,ÊandÊthatÊusabilityÊtestsÊareÊdoneÊunderÊsimilarÊconditions.

Generalizability – IÊwantÊmyÊresultsÊtoÊapplyÊtoÊmoreÊthanÊjustÊoneÊsmallÊgroup.ÊThatÊmeansÊ
includingÊpeopleÊofÊdifferentÊages,ÊhouseholdÊsizes,ÊandÊtechÊskillÊlevels.ÊI’dÊalsoÊaimÊtoÊhaveÊ
aÊmixÊofÊparticipantsÊfromÊdifferentÊplacesÊratherÊthanÊjustÊfriendsÊorÊclassmates.Ê

Ethics – SinceÊtheÊappÊwouldÊdealÊwithÊuserÊdata,ÊprivacyÊisÊveryÊimportant.ÊAllÊparticipantsÊ
shouldÊknowÊwhatÊtheÊresearchÊisÊforÊandÊagreeÊtoÊtakeÊpartÊ(informedÊconsent)Ê[2].ÊTheirÊ
dataÊwillÊbeÊstoredÊsecurely,ÊandÊthey’llÊhaveÊtheÊrightÊtoÊstopÊatÊanyÊtime.ÊNoÊmisleadingÊ
informationÊshouldÊbeÊgiven,ÊandÊGDPRÊrulesÊwouldÊbeÊfollowed.Ê
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ForÊtheÊSmartÊFridgeÊApp,ÊtheÊplanÊisÊtoÊuse:

Online Surveys – ToÊfindÊoutÊwhatÊfeaturesÊpeopleÊwant,ÊhowÊtheyÊcurrentlyÊtrackÊfood,ÊandÊhowÊ
oftenÊtheyÊwasteÊit.

1.

Usability Testing – LettingÊpeopleÊtryÊaÊprototypeÊtoÊseeÊifÊit’sÊeasyÊtoÊuseÊandÊwhereÊtheyÊgetÊstuck.2.
Short Interviews – ToÊgetÊmoreÊdetailedÊopinionsÊonÊwhatÊworksÊandÊwhatÊdoesn’t.3.
Competitor Reviews – LookingÊatÊotherÊsmartÊfridgeÊorÊfoodÊmanagementÊappsÊtoÊseeÊtheirÊprosÊandÊ
consÊ[3][4].Ê

4.

Pilot Survey
BeforeÊdoingÊtheÊfullÊsurvey,ÊI’llÊtestÊaÊshortÊversionÊwithÊ5–10Êpeople.ÊThisÊwillÊcheckÊifÊmyÊquestionsÊ
makeÊsenseÊandÊwhetherÊanythingÊimportantÊisÊmissing.
ThisÊwillÊcover:

AgeÊandÊhouseholdÊsize.•
CurrentÊfoodÊmanagementÊhabits.•
ComfortÊwithÊusingÊmobileÊapps.•
WhichÊfeaturesÊthey’dÊlikeÊinÊaÊsmartÊfridgeÊapp.Ê
I’llÊalsoÊaskÊforÊopenÊfeedbackÊsoÊIÊcanÊimproveÊtheÊsurvey.

•
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AnalysingÊtheÊResultsÊ

Quantitative Analysis (numbers-based) 
Descriptive statistics – averageÊnumberÊofÊnotificationsÊpeopleÊwantÊperÊweek.Ê•
Frequency counts – howÊmanyÊpeopleÊpreferÊbarcodeÊscanningÊoverÊmanualÊentry.Ê•
Before-and-after comparison – howÊmuchÊfoodÊwasteÊchangesÊafterÊusingÊtheÊapp.Ê•

Qualitative Analysis (words-based) 
Thematic analysis – LookingÊforÊcommonÊthemesÊinÊinterviewÊanswers,ÊlikeÊ“easyÊtoÊ
use”ÊorÊ“needsÊbetterÊalerts.”Ê

•

Content analysis – ReviewingÊcompetitorÊappÊreviewsÊtoÊseeÊwhatÊusersÊpraiseÊorÊ
complainÊaboutÊmostÊ[4].Ê

•

Observation notes – WritingÊdownÊwhatÊpeopleÊdoÊduringÊusabilityÊtests,ÊespeciallyÊ
whereÊtheyÊseemÊconfused.Ê

•

Conclusion 
ByÊusingÊclearÊquestions,ÊtestingÊmyÊsurveyÊfirst,ÊandÊcombiningÊbothÊnumbersÊandÊwrittenÊ
feedback,ÊIÊcanÊgetÊreliable,ÊusefulÊresultsÊforÊtheÊSmartÊFridgeÊApp.ÊThisÊapproachÊwillÊmakeÊ
sureÊtheÊappÊsolvesÊrealÊproblems,ÊworksÊwellÊforÊaÊrangeÊofÊpeople,ÊandÊmeetsÊethicalÊ
standards.Ê
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Goal: 
ToÊtestÊwhetherÊtheÊsurveyÊquestionsÊareÊclearÊandÊrelevantÊbeforeÊsendingÊtheÊmainÊsurveyÊ
toÊaÊlargerÊgroup.Ê

Section 1 – About You 
Age: UnderÊ18Ê/Ê18–24Ê/Ê25–34Ê/Ê35–44Ê/Ê45+Ê1.
Household size: 1Ê/Ê2Ê/Ê3–4Ê/Ê5+Ê2.

Section 2 – Current Habits 
3. How often do you throw away food because it’s gone off? (NeverÊ/ÊRarelyÊ/ÊSometimesÊ/Ê
Often)Ê
4. How do you track what’s in your fridge? (Don’tÊtrackÊ/ÊCheckÊmanuallyÊ/ÊUseÊaÊnotesÊappÊ
/ÊUseÊaÊfoodÊapp)Ê

Section 3 – Tech Use 
5. How comfortable are you with mobile apps? (VeryÊuncomfortableÊ→ÊVeryÊcomfortable)Ê
6. Which features would you want? (ExpiryÊremindersÊ/ÊBarcodeÊscanningÊ/ÊRecipeÊ
suggestionsÊ/ÊShoppingÊlistÊ/ÊCloudÊsyncingÊ/ÊVoiceÊinput)Ê

Section 4 – Feedback 
7. Were any questions unclear? 
8. Anything you think should be added? 
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Qualitative question: “CanÊyouÊtellÊmeÊaboutÊaÊtimeÊwhenÊyouÊorganizedÊaÊlargeÊsetÊofÊ
digitalÊresourcesÊandÊmadeÊsureÊothersÊcouldÊaccessÊthemÊeasily?”
ThisÊshowsÊherÊskillsÊinÊorganizationÊandÊproblem-solving,ÊsimilarÊtoÊmanagingÊaÊdatabaseÊinÊ
computing.

Quantitative question: “RoughlyÊhowÊmanyÊcataloguingÊsystemsÊorÊdatabasesÊhaveÊyouÊ
usedÊinÊtheÊpastÊyear?”
ThisÊgivesÊaÊclearÊnumberÊtoÊmeasureÊherÊexperience,ÊlikeÊaskingÊhowÊmanyÊprogrammingÊ
toolsÊsomeoneÊhasÊused
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TheÊlastÊtimeÊIÊfeltÊcreativeÊwasÊwhenÊIÊadaptedÊaÊtraditionalÊPersianÊmealÊintoÊaÊvegetarianÊ
dish.ÊNormallyÊtheÊrecipeÊincludedÊmeat,ÊbutÊIÊwantedÊtoÊmakeÊsomethingÊthatÊwasÊmoreÊ
suitableÊforÊmeÊandÊmyÊlifestyle.ÊIÊexperimentedÊwithÊdifferentÊherbs,Êspices,ÊandÊvegetarianÊ
alternativesÊtoÊrecreateÊtheÊsameÊdepthÊofÊflavorÊthatÊtheÊdishÊusuallyÊhas.

IÊfeltÊcreativeÊbecauseÊIÊwasn’tÊjustÊcopyingÊaÊrecipe,ÊIÊwasÊtransformingÊitÊintoÊsomethingÊ
newÊthatÊstillÊrespectedÊitsÊculturalÊroots.ÊAtÊfirst,ÊIÊwasÊworriedÊitÊwouldn’tÊtasteÊright,ÊbutÊ
theÊprocessÊofÊexperimentingÊwasÊexciting.ÊWhenÊtheÊmealÊturnedÊoutÊgood.

ForÊme,ÊcookingÊlikeÊthisÊisÊsimilarÊtoÊproblem-solvingÊinÊcomputing.ÊWhenÊyouÊprogram,ÊyouÊ
oftenÊneedÊtoÊadjustÊpartsÊofÊtheÊcodeÊtoÊmakeÊitÊworkÊinÊaÊnewÊsituation,ÊjustÊlikeÊ
substitutingÊingredientsÊinÊaÊrecipe.ÊBothÊrequireÊimaginationÊandÊlogicalÊthinking,ÊandÊbothÊ
giveÊyouÊsatisfactionÊwhenÊtheÊfinalÊresultÊworksÊout.

WhenÊIÊsearchedÊforÊ“QuantitativeÊresearchÊofÊcomputerÊscience”,ÊIÊfoundÊstudiesÊthatÊusedÊ
numbersÊtoÊmeasureÊstudentÊperformance,ÊerrorÊratesÊinÊprogramming,ÊandÊsuccessÊratesÊofÊ
onlineÊvsÊclassroomÊlearning.

ThisÊshowsÊthatÊquantitativeÊresearchÊisÊwidelyÊusedÊinÊcomputingÊtoÊmeasureÊthingsÊlikeÊ
speed,Êaccuracy,ÊandÊefficiency.ÊEvenÊthoughÊcomputingÊalsoÊreliesÊonÊqualitativeÊfeedback,Ê



numbersÊareÊessentialÊforÊprovingÊhowÊwellÊsomethingÊworks.

TheÊbestÊtypeÊofÊgraphÊtoÊuseÊforÊthisÊwouldÊbeÊaÊscatterÊplot.ÊThisÊisÊbecauseÊitÊshowsÊtheÊ
relationshipÊbetweenÊtwoÊvariablesÊclearly.ÊIfÊweÊputÊreadingÊageÊonÊtheÊx-axisÊandÊacademicÊ
successÊ(forÊexample,ÊtestÊscoresÊorÊgrades)ÊonÊtheÊy-axis,ÊweÊwouldÊbeÊableÊtoÊseeÊwhetherÊ
thereÊisÊaÊpositive,Ênegative,ÊorÊnoÊcorrelation.

IÊwouldÊuseÊthisÊbecauseÊitÊdoesn’tÊjustÊgiveÊusÊoverallÊaveragesÊlikeÊaÊbarÊchartÊwould,ÊbutÊ
insteadÊletsÊusÊseeÊtheÊindividualÊresultsÊofÊeachÊstudent.ÊThisÊmakesÊitÊeasierÊtoÊidentifyÊ
trends,Êoutliers,ÊandÊpossibleÊpatterns.ÊInÊcomputingÊandÊdataÊanalysis,ÊscatterÊplotsÊareÊ
oftenÊusedÊwhenÊtryingÊtoÊfindÊrelationshipsÊbetweenÊtwoÊsetsÊofÊdata,ÊsoÊitÊlinksÊdirectlyÊtoÊ
howÊweÊanalyzeÊdataÊinÊreal-worldÊcontexts.



IÊagreeÊwithÊthisÊstatementÊbecauseÊart,ÊisÊmoreÊaboutÊexpressingÊmeaningÊthanÊjustÊcopyingÊ
whatÊsomethingÊlooksÊlike.ÊAÊpaintingÊorÊdesignÊmightÊnotÊbeÊrealistic,ÊbutÊitÊcanÊstillÊ
communicateÊfeelings,Êideas,ÊorÊdeeperÊtruths.

InÊcomputingÊandÊdesign,ÊthisÊisÊalsoÊtrue.ÊForÊexample,ÊaÊwebsiteÊorÊappÊmightÊlookÊsimpleÊ
onÊtheÊoutside,ÊbutÊwhatÊreallyÊmattersÊisÊhowÊwellÊitÊreflectsÊtheÊneedsÊofÊitsÊusers.ÊGoodÊ
designÊisn’tÊjustÊaboutÊappearance,Êit’sÊaboutÊusability,Êaccessibility,ÊandÊmeaning.ÊInÊthisÊ
way,ÊbothÊartÊandÊcomputingÊaimÊtoÊcaptureÊtheÊdeeperÊsignificanceÊbehindÊwhatÊisÊbeingÊ
presented,ÊnotÊjustÊtheÊsurface.


