
 

DesigŶiŶg a Moďile AppliĐatioŶ to 
Pƌoŵote Betteƌ Sleep Haďits UsiŶg 

NFC-Assisted RoutiŶes 
 

 

 

 

 

“Đhool of Coŵputeƌ “ĐieŶĐe aŶd IŶfoƌŵaiĐs 
 

 

M“Đ CoŵpuiŶg 
 

 

Authoƌ: Mattheǁ RoďiŶsoŶ 

Supeƌǀisoƌ: Dƌ KataƌzǇŶa Staǁaƌz  
Modeƌatoƌ: Dƌ CatheƌiŶe TeehaŶ 

 

 

  
 

 

ϮϮ Noǀeŵďeƌ ϮϬϮϯ 



 ϭ 

AďstƌaĐt  

 

 

BaĐkgƌouŶd 

 

With aŶ iŶĐƌeasiŶg pƌeǀaleŶĐe of sleep disoƌdeƌs aŶd the ĐoŶiŶued iŵpaĐt of ŵoďile phoŶe 
oǀeƌuse oŶ sleep ƋualitǇ, theƌe is a Ŷeed foƌ teĐhŶologiĐal iŶteƌǀeŶioŶs that efeĐiǀelǇ 
pƌoŵote sleep health. UilisiŶg the poteŶial foƌ ŵoďile deǀiĐes to ďeteƌ pƌoŵote sleep 
haďits, ǁhilst uŶdeƌstaŶdiŶg aŶd ŵiigaiŶg the Ŷegaiǀe iŵpaĐt those saŵe deǀiĐes ĐaŶ 
haǀe oŶ sleep hǇgieŶe, this studǇ aiŵed to iŵpleŵeŶt a soluioŶ that ďalaŶĐes these tǁo 
ideas ǁhilst iŵpleŵeŶiŶg a Ŷoǀel appƌoaĐh of Neaƌ-Field CoŵŵuŶiĐaioŶ ;NFCͿ assisted 
sleep ƌouiŶes.   
 

Methods 

 

The pƌojeĐt adopted a useƌ-ĐeŶtƌiĐ appƌoaĐh to desigŶ, ĐoŵďiŶiŶg a ĐoŵpƌeheŶsiǀe 
liteƌatuƌe ƌeǀieǁ, useƌ ƌeƋuiƌeŵeŶts suƌǀeǇ aŶd eǆteŶded-use useƌ tesiŶg. The ƌeseaƌĐh 
eǆploƌed the ĐuƌƌeŶt uŶdeƌstaŶdiŶg of sleep hǇgieŶe aŶd health, haďit foƌŵaioŶ aŶd 
ƌouiŶes, the efeĐts of ŵoďile deǀiĐes oŶ sleep aŶd ƌouiŶes, aŶd NFC teĐhŶologǇ as a tool 
foƌ ďehaǀiouƌ ĐhaŶge. The oŶliŶe useƌ suƌǀeǇ ǁas ĐoŶduĐted oŶ ϯϯ paƌiĐipaŶts aŶd 
eǆploƌed theiƌ eǆisiŶg ƌouiŶes, ŵoďile phoŶe usage aŶd iŶteƌest iŶ ĐhaŶge. Of the ϯϯ 
paƌiĐipaŶts ϲ ǁeƌe theŶ eǀaluated usiŶg a pƌototǇpe appliĐaioŶ aĐƌoss ϲ daǇs aŶd ǁeƌe 
suƌǀeǇed aŶd iŶteƌǀieǁed to uŶdeƌstaŶd theiƌ eǆpeƌieŶĐe.  
 

Results 

 

The pƌototǇpe appliĐaioŶ shoǁed pƌoŵisiŶg poteŶial foƌ iŵpƌoǀiŶg sleep ƌouiŶes, aŶd 
ŵoƌeoǀeƌ NFC teĐhŶologǇ deŵoŶstƌated ďoth the feasiďilitǇ aŶd poteŶial efeĐiǀeŶess to 
pƌoŵote ďeteƌ sleep haďits. The useƌ-ĐeŶtƌiĐ appƌoaĐh ƌesulted iŶ aŶ appliĐaioŶ that ǁas 
ďoth ǁell ƌeĐeiǀed ďǇ the paƌiĐipaŶts aŶd had a posiiǀe iŵpaĐt oŶ theiƌ sleep hǇgieŶe. IŶ 
addiioŶ, the iŵpoƌtaŶĐe of desigŶiŶg iŶteƌǀeŶioŶs that ĐoŶsideƌ iŶdiǀiduals sleep pateƌŶs 
aŶd ďehaǀiouƌs ǁas highlighted. 
 

CoŶĐlusioŶs 

 

NFC teĐhŶologǇ has a pƌoŵisiŶg ƌole ǁheŶ iŶtegƌated iŶto the desigŶ of ďehaǀiouƌ ĐhaŶge 
appliĐaioŶs, speĐiiĐallǇ those taƌgeiŶg ďeteƌ sleep ƌouiŶes. A ŵoďile appliĐaioŶ ǁheŶ 
desigŶed ǁith ƌeseaƌĐh ďased aŶd useƌ-led ƌeƋuiƌeŵeŶts, ĐaŶ ďe aŶ efeĐiǀe tool iŶ 
iŵpƌoǀiŶg sleep hǇgieŶe. Futuƌe iŶteƌǀeŶioŶs should look to iŶdiǀidualise soluioŶs fuƌtheƌ 
to pƌoǀide peƌsoŶalised aŶd adapiǀe sleep hǇgieŶe tools, ǁhiĐh ĐaŶ Đateƌ foƌ a diǀeƌse set of 
sleep pateƌŶs aŶd pƌefeƌeŶĐes.  
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IŶtƌoduĐioŶ 

 

 

Theƌe has ďeeŶ a ǁoƌƌǇiŶg tƌeŶd of aŶ iŶĐƌeased pƌeǀaleŶĐe of sleep-ƌelated disoƌdeƌs iŶ 
ƌeĐeŶt Ǉeaƌs, paƌiĐulaƌlǇ eǆaĐeƌďated ďǇ the Coǀid-ϭϵ paŶdeŵiĐ. MaŶǇ ďehaǀiouƌal ĐhaŶges 
happeŶed duƌiŶg this peƌiod, the loŶg-teƌŵ efeĐts of ǁhiĐh haǀe Ŷot fullǇ ďeeŶ uŶdeƌstood 
;Gupta et al. ϮϬϮϬͿ. The iŵpoƌtaŶĐe of sleep hǇgieŶe aŶd the sigŶiiĐaŶt iŵpaĐt it has oŶ 
ďoth phǇsiĐal aŶd ŵeŶtal ǁellďeiŶg is Đleaƌ, hoǁeǀeƌ despite this kŶoǁledge, iŶĐƌeased use 
of teĐhŶologǇ aŶd a ŵodeƌŶ lifestǇle ĐoŶiŶues to ŶegaiǀelǇ iŵpaĐt sleep ƋualitǇ ;Li et al. 
ϮϬϮϬͿ. 
 

Moďile deǀiĐe usage, paƌiĐulaƌlǇ pƌioƌ to sleep has ďeeŶ ideŶiied as a keǇ ĐoŶtƌiďutoƌ to 
oǀeƌall sleep ƋualitǇ ;‘aiƋue et al. ϮϬϮϬͿ. Moďile phoŶe addiĐioŶ has also ďeeŶ shoǁŶ to 
haǀe a Ŷegaiǀe iŵpaĐt oŶ sleep ƋualitǇ ;“ahiŶ et al. ϮϬϭϯͿ, aŶd ǁith aŶ iŶĐƌeased pƌeǀaleŶĐe 
iŶ ǇouŶgeƌ people it is a ǁoƌƌǇiŶg tƌeŶd ǁhiĐh Ŷeeds to ďe addƌessed ;“ahu et al. ϮϬϭϵͿ. 
FiŶdiŶg ǁaǇs to ƌeduĐe ŵoďile phoŶe usage ďoth pƌioƌ to sleep aŶd Ŷeaƌ the ďed pƌoǀides a 
poteŶial foƌ iŶĐƌeasiŶg sleep hǇgieŶe aŶd ĐoŶseƋueŶtlǇ oǀeƌall health.  
 

Pƌeǀious ƌeseaƌĐh iŶto haďit foƌŵaioŶ has shoǁŶ that theƌe is a disĐoŶŶeĐt ďetǁeeŶ ŵoďile 
appliĐaioŶs desĐƌiďed as haďit foƌŵiŶg aŶd suĐĐessful loŶg teƌŵ ďehaǀiouƌal ĐhaŶge 
;“taǁaƌz et al. ϮϬϭϱͿ. This ĐoŶtƌadiĐioŶ is paƌiĐulaƌlǇ aĐute iŶ apps that pƌoŵote haďit 
foƌŵaioŶ aƌouŶd sleep, as the ǀeƌǇ deǀiĐe iŶteŶded to iŵpƌoǀe upoŶ sleep hǇgieŶe is also 
ĐoŶtƌiďuiŶg to pooƌeƌ sleep.   
 

Theƌefoƌe, this pƌojeĐt aiŵs to appƌoaĐh this pƌoďleŵ ďǇ deǀelopiŶg aŶ appliĐaioŶ ǁhiĐh 
ĐaŶ pƌoŵote iŵpƌoǀed sleep hǇgieŶe, ǁhilst ĐoŶsideƌiŶg the iŵpoƌtaŶĐe of the ǁoƌƌǇiŶg 
tƌeŶd of ŵoďile phoŶe oǀeƌuse. The goal is to pƌoduĐe aŶ appliĐaioŶ ǁhiĐh ĐaŶ haƌŶess the 
haďitual Ŷatuƌe of ŵoďile phoŶe use iŶ a ǁaǇ that eŶhaŶĐes sleep ƋualitǇ as opposed to 
ƌeduĐes it.  
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Aiŵ aŶd OďjeĐiǀes 

 

 

The pƌiŵaƌǇ aiŵ of this pƌojeĐt is to deǀelop a pƌototǇpe ŵoďile appliĐaioŶ to help pƌoŵote 
the foƌŵaioŶ of ďeteƌ sleep ƌouiŶes. The appliĐaioŶ ǁill uilise Neaƌ-Field CoŵŵuŶiĐaioŶ 
;NFCͿ teĐhŶologǇ aŶd eǀideŶĐe-ďased featuƌes, to deliǀeƌ Đleaƌ aŶd aĐioŶaďle ƌouiŶes that 
ǁill faĐilitate the foƌŵaioŶ of iŵpƌoǀed sleep haďits.  
 

To aĐhieǀe the aiŵ ŵeŶioŶed aďoǀe, seǀeƌal oďjeĐiǀes haǀe ďeeŶ Đƌeated:  
 

• CoŵpƌeheŶsiǀe ƌeseaƌĐh ƌeǀieǁ iŶto ĐuƌƌeŶt sĐieŶĐe aŶd teĐhŶologies: 
o Liteƌatuƌe ƌeǀieǁ of haďit foƌŵaioŶ, ďehaǀiouƌal ƌouiŶes, aŶd sleep hǇgieŶe.  
o ‘eǀieǁ of NFC teĐhŶologǇ aŶd ĐuƌƌeŶt ƌeseaƌĐh aƌouŶd eǀideŶĐe-ďased 

appliĐaioŶs haďit appliĐaioŶs. 
• CoŶduĐt useƌ ƌeƋuiƌeŵeŶt aŶalǇsis: 

o UŶdeƌstaŶd eǆisiŶg ƌouiŶes aŶd ďehaǀiouƌs pƌioƌ to sleepiŶg, speĐiiĐallǇ 
ǁith the use of ŵoďile phoŶes, thƌough aŶ oŶliŶe suƌǀeǇ.  

o CoŵďiŶe the ƌeseaƌĐh gatheƌed to deiŶe a set of eǀideŶĐe ďaĐked useƌ 
ƌeƋuiƌeŵeŶts foƌ the appliĐaioŶ.  

• Deǀelop a pƌototǇpe appliĐaioŶ: 
o Cƌeate aŶ MVP ŵoďile appliĐaioŶ.  
o DesigŶ aŶd iŵpleŵeŶt a featuƌe set foƌ the appliĐaioŶ.  
o IŶtegƌate NFC teĐhŶologǇ iŶto the appliĐaioŶ. 
o Test aŶd iteƌate oǀeƌ the pƌototǇpe to ǀalidate the useaďilitǇ.  

• Useƌ tesiŶg aŶd eǀaluaioŶ: 
o CoŶduĐt a ǁoƌkshop iŶǀolǀiŶg eǆteŶded use of the appliĐaioŶ to uŶdeƌstaŶd 

its efeĐiǀeŶess. 
o ‘eǀieǁ the efeĐiǀeŶess of usiŶg NFC-assisted ƌouiŶes iŶ pƌoŵoiŶg haďit 

foƌŵaioŶ.  
o ‘eiŶe the appliĐaioŶ ďased of the feedďaĐk giǀeŶ, if possiďle, oƌ iŶĐoƌpoƌate 

it iŶto futuƌe deǀelopŵeŶt.  
• DoĐuŵeŶtaioŶ: 

o DoĐuŵeŶt the deǀelopŵeŶt of the appliĐaioŶ aŶd aŶǇ iŶdiŶgs fƌoŵ the 
pƌoĐess aŶd ƌeseaƌĐh. 

o ‘eiŶe those iŶdiŶgs iŶto a iŶal ƌepoƌt ǁhiĐh suŵŵaƌises the ƌeseaƌĐh.  
 

Thƌough ďoth the aiŵ aŶd oďjeĐiǀes this pƌojeĐt seeks to ŵake a ǀiaďle ĐoŶtƌiďuioŶ to the 
seleĐioŶ of appliĐaioŶs pƌoŵoted toǁaƌds ďehaǀiouƌ aŶd ƌouiŶe iŵpƌoǀeŵeŶt. As ǁell as 
fuƌtheƌ the ƌeseaƌĐh iŶto Ŷoǀel appƌoaĐhes foƌ pƌoŵoiŶg haďit foƌŵaioŶ. 
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AppƌoaĐh 

 

 

WheŶ deĐidiŶg oŶ the ƌeseaƌĐh, studies aŶd tesiŶg it ǁas iŵpoƌtaŶt that the eŶd useƌ of the 
appliĐaioŶ ǁas at the foƌefƌoŶt of those deĐisioŶs. UliŵatelǇ the iŶal PƌototǇpe appliĐaioŶ 
Ŷeeded to ďe oŶe that ǁas easǇ to use aŶd efeĐiǀe iŶ its puƌpose, so a huŵaŶ-ĐeŶtƌiĐ 
appƌoaĐh ǁas ŶeĐessaƌǇ foƌ aĐhieǀiŶg this.  
 

While NFC teĐhŶologǇ ǁas at the ĐeŶtƌe of the appliĐaioŶ desigŶ it ǁas iŵpoƌtaŶt that the 
appƌoaĐh takeŶ ǁasŶ͛t a puƌelǇ teĐhŶologiĐal eǆeƌĐise aŶd the idea of iŶtegƌaiŶg NFC-
assisted ƌouiŶes iŶto the appliĐaioŶ didŶ͛t oǀeƌǁhelŵ the ƌest of the pƌojeĐt.  
 

To aĐhieǀe ďoth goals the pƌojeĐt ǁas ďƌokeŶ doǁŶ iŶto thƌee phases: 
 

Pƌe-desigŶ 

 

DuƌiŶg this phase it ǁas iŵpoƌtaŶt to deǀelop a deep uŶdeƌstaŶdiŶg of the sĐieŶĐe ďehiŶd 
haďit foƌŵaioŶ aŶd ďehaǀiouƌ, eǆisiŶg teĐhŶologies aŶd theiƌ uses, as ǁell as gaiŶ a ƌoďust 
set of useƌ ƌeƋuiƌeŵeŶts to iŶfoƌŵ the appliĐaioŶ desigŶ. The ĐhoseŶ appƌoaĐh to aĐhieǀe 
this ǁas: 
 

• Liteƌatuƌe Reǀieǁ – Due to the eǆteŶsiǀe ƌeseaƌĐh iŶto haďit foƌŵaioŶ appliĐaioŶs 
aŶd theiƌ eiĐaĐǇ, the foĐus of the pƌe-desigŶ phase iŶǀolǀed a thoƌough eǀaluaioŶ 
of the eǆisiŶg liteƌatuƌe iŶ this aƌea. This appƌoaĐh aiŵed to ĐoŶsolidate the 
ĐoŶĐlusioŶs of ǁell-ƌegaƌded studies to foƌŵ a ďasis foƌ fuƌtheƌ desigŶ eǆploƌaioŶ.  

• Useƌ SuƌǀeǇ - This suƌǀeǇ aiŵed to Đaptuƌe speĐiiĐ useƌ ƌeƋuiƌeŵeŶts aŶd aitudes 
ĐoŶĐeƌŶiŶg the iŶteƌseĐioŶ of sleep haďits aŶd ŵoďile phoŶe usage. BǇ ĐoŵďiŶiŶg 
the useƌ feedďaĐk ǁith the aĐadeŵiĐ liteƌatuƌe, this pƌojeĐt ǁas aďle to Đƌeate a 
ŵoƌe ŶuaŶĐed uŶdeƌstaŶdiŶg of hoǁ ŵoďile teĐhŶologǇ ĐaŶ ďe efeĐiǀelǇ eŵploǇed 
to iŵpƌoǀe sleep haďits.  

 

DesigŶ 

 

• Useƌ Stoƌies aŶd ReƋuiƌeŵeŶts – This ǁas the iŶal step ďefoƌe the ďuildiŶg of the 
pƌototǇpe took plaĐe ǁhiĐh ǁill ďe detailed iŶ a lateƌ Đhapteƌ. It iŶǀolǀed ĐƌeaiŶg a 
ƌoadŵap ďased of the gatheƌed ƌeƋuiƌeŵeŶts aŶd liteƌatuƌe aŶalǇsis. The 
ƌeƋuiƌeŵeŶts ǁeƌe ďƌokeŶ doǁŶ iŶto issues, aŶd a Jiƌa ďoaƌd ;AtlassiaŶ ϮϬϮϯͿ ǁas 
Đƌeated to ŵaŶage the deǀelopŵeŶt pƌoĐess.   
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DeǀelopŵeŶt  
 

• MiŶiŵuŵ Viaďle PƌoduĐt ;MVPͿ appliĐaioŶ – Due to the laĐk of eǆpeƌieŶĐe iŶ 
deǀelopiŶg a ŵoďile appliĐaioŶ thƌough to pƌoduĐioŶ, the iƌst step of deǀelopiŶg a 
pƌoduĐioŶ ƌeadǇ MVP ŵoďile appliĐaioŶ ǁas esseŶial. This pƌoǀided ĐoŶideŶĐe 
that the eǆteŶded-use studǇ ǁould ďe ǀiaďle.  

• Iteƌaiǀe PƌototǇpe – UpoŶ estaďlishiŶg the MVP aŶ iteƌaiǀe appƌoaĐh to desigŶ ǁas 
takeŶ to iŶtƌoduĐe the ŵost esseŶial featuƌes iƌst aŶd ďuild the appliĐaioŶ out 
usiŶg this appƌoaĐh. AĐƌoss ϰ ǁeekloŶg spƌiŶts the ǁoƌkload ǁas ďƌokeŶ doǁŶ aŶd 
iŶdiǀidual issues Đƌeated to eŶaďle the ĐoŵpleioŶ of the stated desigŶs.   

 

TesiŶg aŶd Useƌ AŶalǇsis  
 

• EǆteŶded-Use StudǇ – The appliĐaioŶ ǁas desigŶed ǁith aŶ aiŵ to assess its 
poteŶial foƌ haďit foƌŵaioŶ aŶd ďehaǀiouƌ ĐhaŶge. Theƌefoƌe, it ǁas iŵpoƌtaŶt that 
a loŶgeƌ studǇ ǁas peƌfoƌŵed at the eŶd of the desigŶ phase. Whilst a shoƌteƌ 
usaďilitǇ studǇ ǁould haǀe pƌoǀided soŵe iŶsight iŶto the desigŶ ĐhoiĐes, to gaiŶ 
detailed iŶsight iŶto hoǁ efeĐiǀe the appliĐaioŶ ǁas at alteƌiŶg ďehaǀiouƌ a loŶgeƌ 
studǇ ǁas Ŷeeded. Due to iŵe ĐoŶstƌaiŶts ƌestƌiĐiŶg the leŶgth of the studǇ aŶ 
eǆteŶded-use studǇ aĐƌoss ϲ daǇs ǁas used.  This studǇ ǁould pƌoǀide the ďasis foƌ 
the aŶalǇsis aŶd uliŵate efeĐiǀeŶess of the pƌojeĐt.  
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Liteƌatuƌe Reǀieǁ – Sleep, Haďits aŶd TeĐhŶologǇ 

 

This liteƌatuƌe ƌeǀieǁ aiŵs to eǆploƌe the iŶteƌplaǇ ďetǁeeŶ sleep, haďits, aŶd teĐhŶologǇ.  
The iŵpaĐt of sleep aŶd ďehaǀiouƌ oŶ oŶe aŶotheƌ has ďeeŶ ǁell doĐuŵeŶted. ;CuƌĐio et al. 
ϮϬϬϲͿ desĐƌiďed the ƌelaioŶship sleep has oŶ ďehaǀiouƌ aŶd leaƌŶiŶg, aŶd theƌe has ďeeŶ 
eǀeƌ iŶĐƌeasiŶg ƌeseaƌĐh iŶto ďoth the posiiǀe aŶd Ŷegaiǀe efeĐts of sleep. Of iŶteƌest ǁas 
ǁhetheƌ sleep plaǇs a ƌole iŶ haďit foƌŵaioŶ, aŶd ǁhilst it iŶlueŶĐes ŵaŶǇ Ŷeuƌal pƌoĐesses 
iŶĐludiŶg ŵeŵoƌǇ ĐoŶsolidaioŶ it is Ŷot Đleaƌ ǁhetheƌ theƌe is a diƌeĐt iŶlueŶĐe oŶ the 
ŵeĐhaŶisŵ of haďit foƌŵaioŶ ;Lazaƌus et al. ϮϬϭϯͿ. Due to the ĐoŶiŶuiŶg deǀelopŵeŶt of 
ǁeaƌaďle teĐhŶologǇ aŶd ŵoďile deǀiĐes, the iŶteƌaĐioŶs ďetǁeeŶ those teĐhŶologies aŶd 
sleep, ďoth iŶ a posiiǀe aŶd Ŷegaiǀe ǁaǇ ĐoŶiŶues to eǆpaŶd. Theƌe has also ďeeŶ a 
sigŶiiĐaŶt iŶĐƌease iŶ hoǁ teĐhŶologǇ ĐaŶ ďe used to alteƌ ďehaǀiouƌ aŶd iŶtƌoduĐe Ŷeǁ 
haďits ;BƌuŶi et al. ϮϬϭϱͿ. 
 

Sleep HǇgieŶe aŶd Health 

Sleep is an essential human process which has a wide range of positive benefits, both for 

physiological health and cognitive wellbeing (Worley 2018). Of particular interest is the 

positive role sleep plays in the learning and formation of new habits (Walker and Stickgold 

2004).  

Sleep hygiene as is known today was originally defined by (Hauri 1991) in 1977 when 

outlining a set of rules intended to address individuals suffering from insomnia. Whilst some 

of these rules need updating to reflect the different technological world we currently have, 

many of them still apply today. For example, reducing distraction before bed, particularly 

noise and purposeful sleep and wake times. Since that point there has been myriad research 

into the positive effects of sleep and the need for good sleep hygiene. Sleep has been shown 

to improve memory consolidation, improve recovery, increase motor and cognitive function 

as well as reduce stress. The benefits sleep provides are not trivial and are an important 

aspect of a healthy lifestyle (Walker 2017). 

In contrast there has been less research into the negative effects of poor sleep health, 

however that has changed in recent years due to the changes brought about by the Covid-

19 pandemic (Alimoradi et al. 2021). These concerns are warranted as the impact poor sleep 

has on health is just as significant as the positive effects. Apart from the immediate negative 

effect sleep has on cognitive performance, weakened immune response, disruptions to 

glucose and appetite regulation, there is also a problem with chronic sleep problems leading 

to other chronic psychological conditions (Chokroverty 2010). (Johnson et al. 2006) 

identified potential links between insomnia, depression, and anxiety, with anxiety becoming 

a precursor to insomnia and insomnia becoming a precursor to depression. (Hertenstein et 

al. 2019) also showed a key link between insomnia and other psychological disorders.  

In recent years there has been a noticeable increase in the research and information around 

the effects of poor sleep hygiene and the subsequent negative health impacts. A quick 

seaƌĐh of ͞sleep paŶdeŵiĐ͟ ƌeǀeals a ǀast liteƌatuƌe detailing the concerns those years in 

lockdown had on sleep hygiene around the world. A meta-analysis on sleep problems 
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performed during the first half of the covid-19 pandemic revealed a prevalence of around 

40% across 54,231 participants (Jahrami et al. 2021). Whilst the negative effects of poor 

sleep are concerning and whilst there has been increasing research into this area it remains 

an area often ignored (Alfonsi et al. 2021).  

Sleep is one of the most important factors when it comes to health and one that can be 

overlooked when people make a change towards healthier living (Leger 1994). Often when 

deĐidiŶg ǁhat to do ƌegaƌdiŶg health, people doŶ͛t ŵake effeĐtiǀe positiǀe deĐisioŶs (Ram 

et al. 2010). The science around sleep hygiene is robust however in everyday life it can be 

difficult to implement. Sleep is often neglected in favour of other things, and this is ever 

increasing with the advancements in technology that have invaded the bedroom.  

Haďits aŶd RouiŶes 

Habits and routines are terms which often get used interchangeably when referring to 

automatic or repetitive actions, however, it is important to be able to separate them and 

understand the influence each has on behaviour.  A habit is an individual repeated action 

which is often performed unconsciously, whereas a routine refers to a series of habits or 

actions that are performed regularly and often in a specific order (Southerton 2013).  

Habit formation is the process of taking an action or activity and turning it into an 

unconscious and automatic behaviour. This is a complex and difficult process which can be 

disrupted and interrupted as the time taken can vary considerably. (Lally et al. 2010) 

showed it can take between 18 to 254 days for habit formation to occur with an average of 

around 66 days.   

 

Figure 1 provides an overview of the stages required in habit formation: 

• Stage 1 requires conscious thought and decision to initiate a new behaviour.  

• Stage 2 involves planning and adjusting of resources both internally and externally 

through adjustments to the environment.  

• Stage 3a requires continued motivation and consistent repeatable action. 

• Stage 3b is more automatic and involves the anchoring of a habit to a specific cue 

which over time becomes a non-conscious process. 
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As shown in Figure 1 a person may move back a stage for several reasons, for example a lack 

of motivation. The behaviour may also span more than one stage, particularly 3b defined by 

cue-behaviour associations which needs to be developed jointly with 3a.  

The idea of triggers and cues for habits is of particular interest in this project. Habit triggers 

and if/then approaches to habit formation have been shown to be effective in changing 

behaviour (Stawarz et al 2015), as well as the chaining together of habits and triggers to link 

multiple habits (Judah et al. 2013). Specifically, the use of visual based cues in habit 

formation has been shown to have a strong effect on the formation of a new habit (Khan et 

al. 2021). Goal setting is another key area to look at when understanding habit formation. 

There is evidence that goal setting can help improve a peƌsoŶ͛s ability to create new habits 

(Peng et al. 2021). However, as described habit formation requires both conscious and 

unconscious processes, habits form when goal setting (a conscious process) becomes less 

prominent (Carden and Wood 2018).  

An area emerging more recently which requires attention is that of context and individuality 

in habit formation (Zhang et al. 2016). However Individualising habit formation is a complex 

problem which still has several difficulties including behavioural understanding, contextual 

awareness, and mood recognition (Pinder et al. 2018).  

Moďile DeǀiĐes aŶd Sleep Haďit FoƌŵaioŶ 

Technology, specifically mobile phone use is often associated with worse sleep quality, 

however, there is potential to use technology to improve on sleep behaviours (Yang et al. 

2020). Smart phones and digital devices are often associated with poor sleep quality, and as 

such are not looked at as often for being the solution to the problem (Rafique et al. 2020). 

Figuƌe ϭ: ;GaƌdŶeƌ aŶd lallǇ ϮϬϭϴͿ A holisiĐ ǀieǁ of the stages of haďit 
foƌŵaioŶ. 
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Most solutions involve removing the device completely or limiting the amount the device is 

used (Zhang et al. 2022), there is room to explore more intentional use of the device around 

sleep behaviour. 

Many habit-focussed apps present in mobile apps stores primarily implement features such 

as reminders, habit tracking and streaks. These features are reviewed positively in app 

stoƌes ďut doŶ͛t haǀe the sĐieŶtifiĐ fouŶdatioŶ to effeĐtiǀelǇ foƌŵ Ŷeǁ haďits.  While these 

features provide some benefit through reinforcing repetition, there is also a negative effect 

on habit formation due to the introduction of a dependency on the application itself 

(Renfree et al. 2016). Despite this, the concept of combining repetition with environmental 

cues in a mobile application has been proposed as a potential method for inducing 

behavioural change. According to (Carden and Wood 2018), this approach, alongside 

ŵodifiĐatioŶs iŶ the useƌ͛s eŶǀiƌoŶŵeŶt to ŵiŶiŵize distƌaĐtioŶs aŶd eŶhaŶĐe the 
accessibility of habit triggers, could effectively facilitate the development of positive habits. 

Some of these apps, whilst not explicitly marketed as habit applications, make use of the 

mobile phones accelerometer to track sleep movement and improve sleep behaviours. 

However, this contradicts findings by (Rafique 2020). His research identifies the proximity of 

phones in bed and usage within 30 minutes of turning off the lights as major contributors to 

poor sleep quality. The prevalence of these apps and the current lack of understanding of 

their effectiveness is a concern. Users are advised to monitor and improve their sleep by 

having the phone close to their bed, which in turn negatively impacts their sleep hygiene. 

Currently there is limited research into the validity and effectiveness of these applications 

when compared to gold standard medical devices. Often there are large discrepancies in the 

accuracy of data collected, particularly when identifying awake times and disrupted sleep 

(Halson 2019). 

 

Neaƌ Field CoŵŵuŶiĐaioŶ ;NFCͿ TeĐhŶologǇ 

NFC is a short-range wireless communication technology that was developed in the early 

ϮϬϬϬ͛s (NFC Forum 2004). “iŶĐe theŶ, it has ďeĐoŵe a ǁidelǇ used teĐhŶologǇ ŵost ŶotaďlǇ 
iŶ ǁiƌeless paǇŵeŶt tƌaŶsaĐioŶ used ďǇ ŵoďile sŵaƌt phoŶes. IŶ ƌeĐeŶt Ǉeaƌs ŵoďile 
paǇŵeŶts haǀe ďeeŶ aŶ iŶĐƌeasiŶg tƌeŶd lookiŶg to ƌeplaĐe phǇsiĐal ĐuƌƌeŶĐǇ (Liébana-

Cabanillas et al. 2019).  

NDEF is a standardized data format used in NFC, it ensures compatibility, efficiency, and 

interoperability. Figure 2 shows the structure of a single NDEF record. The record is 

comprised of a header containing the metadata, and the payload itself which contains the 

content of the message. Without going into the detail of the whole data structure it is 

important to know that NDEF payloads are small, and transactions happen quickly by 

tapping two NFC compatible objects together. The size of an NFC data exchange is limited by 

the speed of the transaction, the time the two devices are close together and the capacity 

of the NFC enabled object. 
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NFC tags are small smart objects, which are capable of wireless communication and storing 

a data payload without the need for an internal battery. Figure 3 shows examples of 

different NFC tags compared to objects such as shirt buttons and coins. The communication 

NFC tags use is through a 13.56MHz radio frequency with a range of around 2cm (NFC 

Forum 2023). This makes them extremely versatile and flexible in their application and the 

limited range provides benefits such as precision and limited accidental connections, though 

obviously has its drawbacks in that the user is required to be close to perform the 

transaction, limiting its use cases.  

Figuƌe Ϯ: ;O'ReillǇ Media, IŶĐ. ϮϬϮϯͿ StƌuĐtuƌe of Neaƌ Field CoŵŵuŶiĐaioŶ Data EǆĐhaŶge Foƌŵat ;NDEFͿ 

Figuƌe ϯ: Eǆaŵple of NFC tags ǁith size ĐoŵpaƌisoŶs 
;NFC Foƌuŵ ϮϬϮϯͿ. 
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WheŶ disĐussiŶg NFC teĐhŶologǇ, it is iŵpoƌtaŶt to Đoŵpaƌe its use Đases to a siŵilaƌ 
teĐhŶologǇ, Q‘-Codes. Q‘ Đodes use a ŵoďile phoŶe Đaŵeƌa to ƌead aŶ iŵage aŶd ƌetƌieǀe 
the data stoƌed. Both Q‘ Đodes aŶd NFC haǀe a lot of siŵilaƌ fuŶĐioŶ ǁith the ŵaiŶ ďeŶeit 
of Q‘ Đodes ďeiŶg theǇ aƌe Đheap aŶd easǇ to pƌoduĐe iŶ ĐoŵpaƌisoŶ to NFC tags. Hoǁeǀeƌ, 
the pƌeĐisioŶ aŶd aĐĐuƌaĐǇ of NFC tags ǁas the uliŵate deĐidiŶg faĐtoƌ ǁheŶ appƌoaĐhiŶg 
this pƌojeĐt. Q‘ Đodes aƌe ƌeƋuiƌed to ďe ǁell illuŵiŶated aŶd ǀisiďle to ďe sĐaŶŶed, iŶ 
ĐoŶtƌast NFC tags ĐaŶ ďe sĐaŶŶed iŶ daƌkŶess aŶd aƌe Ŷot ƌeƋuiƌed to ďe ǀisiďle ;DeliǇaŶŶis 
ϮϬϭϮͿ. As this pƌojeĐt is ĐoŶĐeƌŶed ǁith iŵpƌoǀiŶg sleep haďits the use Đase of sĐaŶŶiŶg the 
tags iŶ loǁ light situaioŶs uliŵatelǇ ƌuled out Q‘ Đodes. The leǆiďilitǇ aŶd ǀeƌsailitǇ of the 
NDEF data stƌuĐtuƌe also ĐoŶtƌiďuted to the deĐisioŶ.  
 

Thƌough this liteƌatuƌe ǁe haǀe seeŶ the iŵpoƌtaŶĐe of sleep aŶd the ǁoƌƌǇiŶg tƌeŶd of 
ŵoďile deǀiĐe oǀeƌuse aŶd sleep disoƌdeƌs. We haǀe uŶdeƌstood the ŵeĐhaŶisŵs of haďit 
foƌŵaioŶ aŶd ƌouiŶe deǀelopŵeŶt as ǁell as hoǁ ŵoďile appliĐaioŶs oteŶ doŶ͛t 
iŵpleŵeŶt featuƌes ǁhiĐh suppoƌt this. We haǀe eǆploƌed the teĐhŶologǇ of NFC aŶd 
uŶdeƌstood the ƌeasoŶ it ǁas ĐhoseŶ oǀeƌ otheƌ teĐhŶologies, lateƌ iŶ this papeƌ this ǁill ďe 
eǆpaŶded oŶ to pƌoǀide a ŵoƌe detailed uŶdeƌstaŶdiŶg of ǁhǇ this teĐhŶologǇ ǁas ĐhoseŶ 
ďased oŶ the useƌ ƌeƋuiƌeŵeŶts aŶd haďit foƌŵaioŶ ƌeseaƌĐh.  

                                                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ϭϳ 

Useƌ ReƋuiƌeŵeŶt AŶalǇsis 

 

 

SuƌǀeǇ 

 

Thƌough the pƌeǀious Đhapteƌs ǁe haǀe uŶdeƌstood the poteŶial foƌ ŵoďile appliĐaioŶs to 
iŶfoƌŵ ƌouiŶes aŶd ďehaǀiouƌs, as ǁell as eǆploƌed the eiĐaĐǇ of usiŶg NFC teĐhŶologǇ to 
pƌoŵote haďit foƌŵaioŶ. As haďit foƌŵaioŶ aŶd ƌouiŶes aƌe ǀeƌǇ speĐiiĐallǇ liŶked to aŶ 
iŶdiǀidual ;)haŶg et al. ϮϬϭϲͿ aŶd ateƌ eǆploƌiŶg ĐuƌƌeŶt ƌeseaƌĐh iŶto iŶdiǀidualisiŶg haďit 
foƌŵaioŶ, it ǁas iŵpoƌtaŶt to iŶǀolǀe the eŶd useƌs iŶ the eaƌlǇ desigŶ aŶd ƌeƋuiƌeŵeŶts 
gatheƌiŶg of the pƌototǇpe.  
 

MethodologǇ 

 

The suƌǀeǇ ǁas hosted oŶliŶe foƌ teŶ daǇs aŶd ĐoŶsisted of seǀeŶ ƋuesioŶs iŶ total, the 
details of the suƌǀeǇ ƋuesioŶs aƌe shoǁŶ iŶ AppeŶdiǆ A. The suƌǀeǇ ǁas iŶteŶioŶallǇ 
desigŶed to ďe ƋuiĐk aŶd easǇ to aŶsǁeƌ to ŵaǆiŵise the Ŷuŵďeƌ of paƌiĐipaŶts, as oteŶ 
loŶg suƌǀeǇs ĐaŶ ďe a ďaƌƌieƌ to eŶtƌǇ foƌ a paƌiĐipaŶt ;GalesiĐ aŶd BosŶjak ϮϬϬϵͿ. QuesioŶs 
ǁithiŶ the suƌǀeǇ ǁeƌe shoƌt aŶd siŵple to aŶsǁeƌ ƌeduĐiŶg the iŵe a paƌiĐipaŶt speŶds 
thiŶkiŶg aďout a ƋuesioŶ, ǁhiĐh Đould haǀe poteŶial Ŷegaiǀe efeĐts oŶ the ƋualitǇ of 
aŶsǁeƌs pƌoǀided, ǁhilst sill gatheƌiŶg eŶough useful iŶfoƌŵaioŶ to ďe aďle to ĐoŶǀeƌt iŶto 
ƌeƋuiƌeŵeŶts foƌ the pƌototǇpe ;Kost aŶd ‘osa ϮϬϭϴͿ. Pƌioƌ to ďegiŶŶiŶg the suƌǀeǇ, all 
paƌiĐipaŶts ǁeƌe pƌeseŶted ǁith a ĐoŶseŶt foƌŵ detailiŶg the ƌeseaƌĐh aiŵs, ǀoluŶtaƌǇ 
Ŷatuƌe of paƌiĐipaioŶ, aŶd data stoƌage pƌotoĐols. ‘espoŶdeŶts Ŷeeded to ĐoŶiƌŵ theiƌ 
uŶdeƌstaŶdiŶg aŶd agƌeeŵeŶt to eaĐh poiŶt ďefoƌe pƌoĐeediŶg to the ŵaiŶ suƌǀeǇ 
ƋuesioŶs. The suƌǀeǇ taƌgeted paƌiĐipaŶts oǀeƌ the age of ϭϴ ǁho ǁeƌe ƌeĐƌuited thƌough 
soĐial ŵedia posts, of ǁhiĐh ϯϯ paƌiĐipated iŶ the suƌǀeǇ. To eŶsuƌe data pƌiǀaĐǇ aŶd ethiĐal 
staŶdaƌds, the suƌǀeǇ ǁas gƌaŶted a faǀouƌaďle opiŶioŶ ďǇ the “Đhool of Coŵputeƌ “ĐieŶĐe 
aŶd IŶfoƌŵaiĐs EthiĐs Coŵŵitee at Caƌdif UŶiǀeƌsitǇ. 
 

The suƌǀeǇ ǁas ďƌokeŶ doǁŶ iŶto thƌee ŵaiŶ seĐioŶs eaĐh ǁith oŶe to tǁo ƋuesioŶs: 
• Pƌe-sleep ƌouiŶes 

• Moďile phoŶe usage 

• IŶteƌest iŶ iŵpƌoǀeŵeŶt 
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Results aŶd AŶalǇsis  
 

 

Pƌe-sleep ƌouiŶes 

 

 
Figuƌe ϰ: Results fƌoŵ ƋuesioŶ ϭϭ of useƌ suƌǀeǇ. 

  
 

 

AŶ iŵpoƌtaŶt aƌea to uŶdeƌstaŶd ǁas ǁhetheƌ the paƌiĐipaŶts ĐuƌƌeŶtlǇ had a ƌouiŶe theǇ 
folloǁed pƌioƌ to goiŶg to sleep. Thƌough uŶdeƌstaŶdiŶg ǁhat paƌiĐipaŶts alƌeadǇ did pƌioƌ 
to goiŶg to sleep it ǁould help to iŶfoƌŵ hoǁ useful the NFC teĐhŶologǇ ǁould ďe iŶ 
eŶhaŶĐiŶg oƌ ďuildiŶg upoŶ aŶǇ pƌe-eǆisteŶt ƌouiŶes. Of the ϯϯ paƌiĐipaŶts ϳϬ% aŶsǁeƌ Ǉes 
to haǀiŶg a ĐuƌƌeŶt pƌe-sleep ƌouiŶe. Hoǁeǀeƌ, of those ǁho aŶsǁeƌed Ǉes, the details of 
theiƌ ƌouiŶes ǀaƌied ĐoŶsideƌaďlǇ. The ƋuesioŶ asked to the paƌiĐipaŶts ǁas iŶteŶioŶallǇ 
ǀague to tƌǇ to Đaptuƌe as ǁide a ƌaŶge of ƌouiŶe as possiďle aŶd Ŷot dissuade aŶǇoŶe fƌoŵ 
puiŶg doǁŶ a siŵple ƌouiŶe suĐh as dƌiŶkiŶg a glass of ǁateƌ. IŶteƌesiŶglǇ theƌe ǁeƌe sill 
ϭϬ paƌiĐipaŶts ǁho eitheƌ felt theǇ didŶ͛t ĐoŶsisteŶtlǇ do aŶǇthiŶg ďefoƌe falliŶg asleep oƌ 
ǁeƌeŶ͛t aǁaƌe of a ƌouiŶe theǇ ĐuƌƌeŶtlǇ had. This aligŶs ǁith ƌeseaƌĐh shoǁiŶg that oteŶ 
ƌouiŶes aƌe suďĐoŶsĐious, aŶd the laĐk of aǁaƌeŶess ŵakes theŵ eǀeŶ ŵoƌe diiĐult to 
ĐhaŶge ;VeƌplaŶkeŶ aŶd Oƌďell ϮϬϮϮͿ. Tǁo of the paƌiĐipaŶts ǁho aŶsǁeƌed Ŷo, pƌoǀided 
fuƌtheƌ details ǁith oŶe staiŶg ͞I ǁoƌk late ŵost eǀeŶiŶgs, aŶd ǁheŶ pƌojeĐt deadliŶes aƌe 
looŵiŶg, Ǉou pƌetǇ ŵuĐh shut Ǉouƌ Đoŵputeƌ, loĐk the house aŶd head to ďed.͟  aŶd the 
otheƌ ͞CaŶ't ŵake aŶǇthiŶg siĐk aŶd ǁake up iƌed .͟ A ĐoŶsisteŶt aŶsǁeƌ ǁheŶ paƌiĐipaŶts 
ǁeƌe asked to pƌoǀide fuƌtheƌ details of theiƌ eǆisiŶg ƌouiŶe ǁas ďƌushiŶg teeth, this ǁas 
useful iŶ iŶdiŶg a ĐoŶsisteŶt eŶtƌǇ poiŶt iŶto the sleep jouƌŶeǇ foƌ the paƌiĐipaŶts of the 
studǇ desĐƌiďed lateƌ.  
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Moďile PhoŶe Usage 

 

 
Figuƌe ϱ: Results fƌoŵ ƋuesioŶ ϭϯ of useƌ suƌǀeǇ. 

 
Figuƌe ϲ: Results fƌoŵ QuesioŶ ϭϰ of useƌ suƌǀeǇ. 

 

As stated eaƌlieƌ oŶe of the ŵost detƌiŵeŶtal haďits foƌ sleep health is to haǀe a phoŶe 
ǁithiŶ aƌŵ s͛ ƌeaĐh of Ǉou ǁhile Ǉou sleep ;)haŶg et al. ϮϬϮϮͿ. AƌouŶd ϳϬ% of the 
ƌespoŶdeŶts kept theiƌ ŵoďile phoŶes eitheƌ iŶ oƌ Ŷeǆt to theiƌ ďed ǁhile sleepiŶg. 
CoŶtƌasted ǁith oŶlǇ ϭϯ% usiŶg that deǀiĐe iŶ soŵe ǁaǇ to iŵpƌoǀe theiƌ sleep haďits oƌ 
ŵoŶitoƌ theiƌ sleep. This ǁas a suƌpƌisiŶg ĐoŶtƌast as pƌioƌ to ƌuŶŶiŶg this studǇ I ǁas 
eǆpeĐiŶg the Ŷuŵďeƌ of Ǉes aŶsǁeƌs to ďoth those ƋuesioŶs to ďe high, due to the 
pƌeǀaleŶĐe of seǀeƌal sleep ŵoŶitoƌiŶg apps ǁhiĐh ƌeƋuiƌe the phoŶe to ďe iŶ oƌ Ŷeǆt to the 
ďed. This shoǁs theƌe is sigŶiiĐaŶt gap iŶ ǁhiĐh ŵoďile deǀiĐes ĐaŶ ďe used to pƌoŵote 
healthǇ sleep haďits, as ǁell as distaŶĐiŶg theŵ fƌoŵ a peƌsoŶ ǁhile theǇ sleep.  
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IŶteƌest iŶ IŵpƌoǀeŵeŶt 

 

Figuƌe ϳ: Results fƌoŵ ƋuesioŶ ϭϳ of useƌ suƌǀeǇ. 

Only around 55% of respondents expressed interest in improving their pre-sleep routine, 

whilst this shows there is a demand for improving behaviours and habits prior to going to 

bed, it also shows that there is a reluctance to change, creating a higher barrier for 

intervention. Out of those who answered no to this question some of the reasons they gave 

were: 

• ͞Too busy.͟  

• ͞Had Ǉeaƌs of iŶteƌƌupted sleep so aŵ used to it.͟ 

• ͞Don't think I'm the sort of person who can change. I'm career focussed.͟ 

These responses fall into two categories, perceived lack of time and a resignation to change 

often after extended periods of poor sleep. 

IŶ suŵŵaƌǇ, the iŶǀesigaioŶ iŶto aitudes aŶd ďehaǀiouƌs pƌioƌ to ďed pƌoduĐed soŵe 
iŶfoƌŵaiǀe ƌesults.  
 

• A sigŶiiĐaŶt Ŷuŵďeƌ ;ϳϬ%Ϳ of people eŶgage iŶ soŵe foƌŵ of pƌe-sleep ƌouiŶe, 
though the aĐiǀiies iŶǀolǀed iŶ these ƌouiŶes ǀaƌied ĐoŶsideƌaďlǇ, eŵphasisiŶg the 
poteŶial foƌ ďuildiŶg oŶ pƌe-eǆisiŶg ďehaǀiouƌs ďut also the iŶdiǀidualitǇ ƌeƋuiƌed.  

• Moďile phoŶe usage iŶ ďed ǁas ǀeƌǇ pƌeǀaleŶt ;ϳϬ%Ϳ ďut suƌpƌisiŶglǇ oŶlǇ a sŵall 
fƌaĐioŶ used the deǀiĐe to help ǁith sleep iŵpƌoǀeŵeŶt, ideŶifǇiŶg aŶ oppoƌtuŶitǇ 
to ďoth ƌeŵoǀe the deǀiĐe fƌoŵ the ďed aŶd iŵpƌoǀe oŶ sleep hǇgieŶe. 

• IŶteƌesiŶglǇ oŶlǇ just oǀeƌ half of the paƌiĐipaŶts iŶdiĐated a ǁaŶt to iŵpƌoǀe 
ĐuƌƌeŶt sleep ƌouiŶes. This ƌeluĐtaŶĐe highlights a poteŶial ĐhalleŶge ǁheŶ 
desigŶiŶg the pƌototǇpe aŶd shoǁs aŶǇ iŶteƌǀeŶioŶ Ŷeeds to ďe easǇ to iŶtegƌate 
iŶto ĐuƌƌeŶt lifestǇles. 

 

BuildiŶg oŶ the iŶfoƌŵaioŶ gatheƌed so faƌ, the folloǁiŶg seĐioŶ ǁill ƌeiŶe these 
ƌeƋuiƌeŵeŶts iŶto a set of useƌ peƌsoŶas eaĐh highlighiŶg a speĐiiĐ set of Ŷeeds foƌ a useƌ. 
BǇ ĐƌeaiŶg these detailed pƌoiles, the aiŵ is to iŶfoƌŵ the desigŶ pƌoĐess ŵoƌe aĐĐuƌatelǇ, 
to peƌsoŶalise aŶd iŶdiǀidualise the iŵpleŵeŶtaioŶ.  



 Ϯϭ 

Useƌ PeƌsoŶas  
 

 

Fƌoŵ the iŶfoƌŵaioŶ gatheƌed thƌough the useƌ ƌeƋuiƌeŵeŶts aŶd liteƌatuƌe ƌeseaƌĐh a set 
of fouƌ useƌ peƌsoŶas ǁeƌe Đƌeated to help dƌiǀe the diƌeĐioŶ of desigŶ foƌ the pƌototǇpe 
aŶd eŶsuƌe useƌ Ŷeeds ǁeƌe ŵet thƌoughout deǀelopŵeŶt.  
 

 

Saƌah, the Sleep EŶthusiast: 

• Age: 28 

• Background: Works as a fitness instructor 

• Habits: Sarah follows a strict pre-sleep routine involving meditation, reading, and 

journaling. She values a good night's sleep and is always looking for ways to enhance 

her sleep quality. 

• Smartphone Usage: Keeps her phone on her nightstand but doesn't use any sleep 

monitoring apps. 

• Interest in Improvement: Highly motivated to improve her pre-sleep routine for 

even better sleep quality. 

 

Maƌk, the BusǇ PƌofessioŶal: 

• Age: 35 

• Background: Software engineer with a demanding job 

• Habits: Mark has erratic pre-sleep routines due to work deadlines. He often falls 

asleep with his phone next to him, and his sleep is frequently interrupted. 

• Smartphone Usage: Keeps his phone within reach at night but doesn't use any sleep 

apps. 

• Interest in Improvement: Interested in improving his pre-sleep routine but finds it 

challenging due to his busy schedule. 

 

 

Eŵŵa, the ReluĐtaŶt ChaŶge-Aǀeƌse: 

• Age: 40 

• Background: Senior manager in a corporate setting 

• Habits: Emma has struggled with her sleep for years and has resigned herself to 

interrupted sleep patterns. She keeps her phone nearby but doesn't use it for sleep-

related purposes. 

• Smartphone Usage: Keeps her phone near her bed but hasn't explored sleep 

improvement apps. 

• Interest in Improvement: Initially resistant to change due to career focus and 

prolonged sleep issues. 



 ϮϮ 

Daǀid, the TeĐh-SaǀǀǇ StudeŶt: 

• Age: 21 

• Background: College student majoring in computer science 

• Habits: David follows a somewhat regular pre-sleep routine but is open to trying 

new technologies to optimize his sleep. He keeps his phone on his bedside table. 

• Smartphone Usage: Uses a sleep monitoring app to track sleep patterns and is 

interested in integrating NFC technology to further improve his pre-sleep routine. 

• Interest in Improvement: Highly interested in enhancing his sleep habits through 

technology. 

 

 

Use Cases  
 

FolloǁiŶg oŶ fƌoŵ the pƌeǀious eǆploƌaioŶ of the useƌ peƌsoŶas, a set of use Đases ǁeƌe 
desigŶed to illustƌate ŵoƌe speĐiiĐallǇ hoǁ iŶdiǀidual useƌs ǁill iŶteƌaĐt ǁith the 
appliĐaioŶ. Figuƌe ϴ pƌoǀides aŶ outliŶe foƌ the fuŶĐioŶalitǇ aŶd iŶteƌaĐioŶs ǁithiŶ the 
pƌototǇpe aŶd ďeloǁ the iŶdiǀidual use Đases aƌe ŵoƌe thoƌoughlǇ eǆaŵiŶed to pƌoǀide a 
Đleaƌ ƌoadŵap foƌ the speĐiiĐ aĐioŶs takeŶ ďǇ a useƌ. 



 Ϯϯ 

 
 

 
Figuƌe ϴ: Use Đase diagƌaŵ shoǁiŶg the iŶteƌaĐioŶs ďetǁeeŶ useƌs aŶd the appliĐaioŶ. 

 

 

 

 



 Ϯϰ 

Use Case ϭ Cƌeate AĐĐouŶt 
MaiŶ aĐtoƌ UŶauthoƌised Useƌ 

DesĐƌipioŶ AŶ uŶauthoƌised useƌ ĐaŶ Đƌeate a Ŷeǁ aĐĐouŶt. 
Pƌe-ĐoŶdiioŶ  UŶauthoƌised useƌ does Ŷot haǀe aŶ eǆisiŶg aĐĐouŶt. 
BasiĐ Floǁ  ϭ. Naǀigate to the Đƌeate aĐĐouŶt sĐƌeeŶ. 

Ϯ. IŶput eŵail. 
ϯ. IŶput passǁoƌd. 
ϰ. IŶput ĐoŶiƌŵ passǁoƌd. 
ϱ. “uďŵit aĐĐouŶt ĐƌeaioŶ foƌŵ.  
ϲ. ‘etuƌŶ to sigŶ iŶ sĐƌeeŶ.  

Post-ĐoŶdiioŶ AĐĐouŶt Đƌeated iŶ dataďase. 

 

Use Case Ϯ “igŶ iŶ 

MaiŶ aĐtoƌ UŶauthoƌised Useƌ 

DesĐƌipioŶ AŶ uŶauthoƌised useƌ ĐaŶ eŶteƌ theiƌ aĐĐouŶt details aŶd ďeĐoŵe 
aŶ authoƌised useƌ.  

Pƌe-ĐoŶdiioŶ  UŶauthoƌised has aŶ eǆisiŶg aĐĐouŶt.  
BasiĐ Floǁ  ϭ. Naǀigate to sigŶ iŶ sĐƌeeŶ. 

Ϯ. IŶput eŵail. 
ϯ. IŶput passǁoƌd. 
ϰ. “uďŵit sigŶ iŶ foƌŵ.  
ϱ. UŶauthoƌised useƌ is authoƌised if foƌŵ passes ǀalidaioŶ. 
ϲ. Hoŵe sĐƌeeŶ displaǇed  

Post-ĐoŶdiioŶ UŶauthoƌised useƌ is set to authoƌised aŶd aĐĐess gƌaŶted uŶil 
useƌ logs out.   

 

Use Case ϯ “etup JouƌŶeǇ 

MaiŶ aĐtoƌ Authoƌised Useƌ 

DesĐƌipioŶ AŶ authoƌised useƌ sets up a Ŷeǁ sleep jouƌŶeǇ.   
Pƌe-ĐoŶdiioŶ  Authoƌised useƌ hasŶ͛t set up a sleep jouƌŶeǇ ďefoƌe.  
BasiĐ Floǁ  ϭ. Naǀigate to the jouƌŶeǇ setup sĐƌeeŶ.  

Ϯ. Pƌess add haďit ďutoŶ. 
ϯ. IŶput haďit Ŷaŵe. 
ϰ. Pƌess Đƌeate haďit ďutoŶ. 
ϱ. “ĐaŶ Ŷeǁ NFC tag.  
ϲ. ‘epeat steps ϯ – ϱ. 
ϳ. ‘etuƌŶ to jouƌŶeǇ setup sĐƌeeŶ.  

Post-ĐoŶdiioŶ  JouƌŶeǇ added to dataďase aŶd data tƌaŶsfeƌƌed to NFC tags. 

 

 

 



 Ϯϱ 

Use Case ϰ Coŵplete JouƌŶeǇ 

MaiŶ AĐtoƌ Authoƌised Useƌ 

DesĐƌipioŶ AŶ authoƌised useƌ Đoŵpletes a sleep jouƌŶeǇ.   
Pƌe-ĐoŶdiioŶ  Authoƌised useƌ has a sleep jouƌŶeǇ Đƌeated oŶ the setup sĐƌeeŶ. 
BasiĐ Floǁ  ϭ. Naǀigate to the hoŵe sĐƌeeŶ. 

Ϯ. Pƌess iŵe foƌ ďed ďutoŶ. 
ϯ. “ĐaŶ iƌst haďit NFC tag. 
ϰ. Pƌess ĐoŶiŶue ďutoŶ.  
ϱ. “ĐaŶ Ŷeǆt haďit NFC tag.  
ϲ. Pƌess ĐoŶiŶue ďutoŶ.  
ϳ. “ĐaŶ iŶal haďit NFC tag.   
ϴ. ‘etuƌŶ to Hoŵe sĐƌeeŶ.  

OutĐoŵe  Coŵpleted jouƌŶeǇ aŶd assoĐiated data stoƌed iŶ dataďase. 

 

 

Use Case ϱ Vieǁ HistoƌǇ 

MaiŶ AĐtoƌ Authoƌised Useƌ 

DesĐƌipioŶ AŶ authoƌised useƌ ĐaŶ ǀieǁ the iŶfoƌŵaioŶ aďout Đoŵpleted 
sleep jouƌŶeǇs. 

Pƌe-ĐoŶdiioŶ  Authoƌised useƌ has Đoŵpleted a sleep jouƌŶeǇ.  
BasiĐ Floǁ  ϭ. Naǀigate to the histoƌǇ sĐƌeeŶ. 

Ϯ. Vieǁ iŶfoƌŵaioŶ aďout pƌeǀiouslǇ Đoŵpleted jouƌŶeǇs.  
Post-ĐoŶdiioŶ  Pƌeǀious jouƌŶeǇ data ƌetƌieǀed fƌoŵ dataďase aŶd shoǁŶ to useƌ.   

 

 

Use Case ϲ Update JouƌŶeǇ 

MaiŶ AĐtoƌ Authoƌised Useƌ 

DesĐƌipioŶ AŶ uŶauthoƌised useƌ ĐaŶ update a pƌeǀiouslǇ Đƌeated sleep 
jouƌŶeǇ. 

Pƌe-ĐoŶdiioŶ  Authoƌised useƌ has a pƌeǀiouslǇ Đƌeated sleep jouƌŶeǇ.  
BasiĐ Floǁ  ϭ. Naǀigate to the jouƌŶeǇ setup sĐƌeeŶ. 

Ϯ. Pƌess edit ďutoŶ Ŷeǆt to a sleep haďit. 
ϯ. IŶput Ŷeǁ haďit Ŷaŵe. 
ϰ. Pƌess ĐoŶiƌŵ ďutoŶ. 
ϱ. Pƌess edit ďutoŶ Ŷeǆt to aŶotheƌ haďit. 
ϲ. Pƌess delete ďutoŶ.  
ϳ. Pƌess ĐoŶiƌŵ delete ďutoŶ. 
ϴ. ‘etuƌŶ to jouƌŶeǇ setup sĐƌeeŶ.   

Post-ĐoŶdiioŶ  JouƌŶeǇ updated iŶ the dataďase ǁith oŶe haďit deleted aŶd oŶe 
haďit Ŷaŵe updated.   



 Ϯϲ 

 

 

 

 

Useƌ Stoƌies 

 

 

FiŶallǇ, ĐoŵďiŶiŶg all the iŶfoƌŵaioŶ gatheƌed so faƌ fƌoŵ the useƌ peƌsoŶas, use Đases aŶd 
liteƌatuƌe ƌeseaƌĐh, a set of aĐioŶaďle useƌ stoƌies ǁeƌe deǀeloped to guide the desigŶ of 
the pƌototǇpe aŶd ŵaiŶtaiŶ a useƌ ĐeŶtƌiĐ appƌoaĐh to the suďseƋueŶt stages of the pƌojeĐt.  
Beloǁ aƌe the ƌeiŶed useƌ stoƌies ǁith a Đleaƌ set of aĐĐeptaŶĐe Đƌiteƌia foƌ ǁhiĐh the sĐope 
of eaĐh stoƌǇ is set.  
 

 

# ϭ ‘elated Use Đase - ϭ 

As aŶ uŶauthoƌised useƌ I ǁaŶt to ďe shoǁŶ aŶ oŶďoaƌdiŶg sĐƌeeŶ 
so I ĐaŶ uŶdeƌstaŶd hoǁ to use the appliĐaioŶ.  
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe shoǁŶ iŶfoƌŵaioŶ aďout hoǁ the appliĐaioŶ ǁoƌks.  
Useƌ should ďe aďle to skip the oŶďoaƌdiŶg sĐƌeeŶ usiŶg the ;“kipͿ ďutoŶ. 
Useƌ should ďe aďle to Ŷaǀigate to the sigŶ-up sĐƌeeŶ usiŶg the ;DoŶeͿ ďutoŶ.  

 

 

# Ϯ ‘elated Use Đase - ϭ 

As aŶ uŶauthoƌised useƌ I ǁaŶt to Đƌeate aŶ aĐĐouŶt so that I ĐaŶ 
sigŶ iŶto the appliĐaioŶ. 
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to iŶput eŵail aŶd passǁoƌd.  
Useƌ should ďe Ŷoiied if eŵail oƌ passǁoƌd do Ŷot ŵeet ǀalidaioŶ ƌeƋuiƌeŵeŶts. 
Useƌ should ďe iŵŵediatelǇ sigŶed iŶ oŶ aĐĐouŶt ĐƌeaioŶ. 
Useƌ should ďe ƌediƌeĐted to hoŵe sĐƌeeŶ ateƌ aĐĐouŶt ĐƌeaioŶ. 

 

 

Use Case ϳ Log out 

MaiŶ AĐtoƌ Authoƌised Useƌ 

DesĐƌipioŶ AŶ uŶauthoƌised useƌ ĐaŶ logout of the appliĐaioŶ aŶd ďeĐoŵe 
uŶauthoƌised.  

Pƌe-ĐoŶdiioŶ  Authoƌised useƌ is ĐuƌƌeŶt sigŶed iŶto the appliĐaioŶ. 
BasiĐ Floǁ  ϭ. Naǀigate to the seiŶgs sĐƌeeŶ. 

Ϯ. Pƌess sigŶ out ďutoŶ. 
ϯ. CoŶiƌŵ sigŶ out. 
ϰ. ‘etuƌŶ to sigŶ iŶ sĐƌeeŶ.   

Post-ĐoŶdiioŶ  Authoƌised useƌ is ŵaƌked as uŶauthoƌised iŶ dataďase.   



 Ϯϳ 

#ϯ ‘elated Use Đase - Ϯ 

As aŶ uŶauthoƌised useƌ I ǁaŶt to sigŶ iŶto the appliĐaioŶ so that I 
aŵ gƌaŶted aĐĐess to the appliĐaioŶ. 
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to iŶput eŵail aŶd passǁoƌd.  
Useƌ should ďe Ŷoiied if eŵail oƌ passǁoƌd do Ŷot ŵeet ǀalidaioŶ ƌeƋuiƌeŵeŶts. 
Useƌ should ďe iŵŵediatelǇ sigŶed iŶ oŶ foƌŵ suďŵissioŶ.  
Useƌ should ƌeŵaiŶ sigŶed iŶ uŶil useƌ sigŶs out. 

 

#ϰ ‘elated Use Đase - ϯ 

As aŶ authoƌised useƌ I ǁaŶt to add a haďit so that I ĐaŶ Đƌeate ŵǇ 
sleep jouƌŶeǇ. 
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to pƌess the add haďit ďutoŶ.  
Useƌ should ďe aďle to iŶput a haďit Ŷaŵe. 
Useƌ should ďe aďle to pƌess the Đƌeate haďit ďutoŶ.  
Useƌ should ďe pƌoŵpted to sĐaŶ the NFC tag.  
Useƌ should ƌeĐeiǀe ĐoŶiƌŵaioŶ of suĐĐessful haďit ĐƌeaioŶ.  
Useƌ should ďe ƌediƌeĐted to jouƌŶeǇ setup sĐƌeeŶ.  
Useƌ should see the pƌeǀiouslǇ Đƌeated haďit.  

 

#ϱ ‘elated Use Đase - ϲ 

As aŶ authoƌised useƌ I ǁaŶt to edit ŵǇ haďit so I ĐaŶ update ŵǇ 
sleep jouƌŶeǇ.  
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to pƌess the edit haďit ďutoŶ.  
Useƌ should ďe aďle to iŶput a Ŷeǁ haďit Ŷaŵe. 
Useƌ should ďe aďle to pƌess the update haďit ďutoŶ.  
Useƌ should ďe pƌoŵpted to sĐaŶ the NFC tag.  
Useƌ should ďe Ŷoiied if NFC tag sĐaŶŶed is Ŷot the tag ǁith the assoĐiated haďit. 
Useƌ should ƌeĐeiǀe ĐoŶiƌŵaioŶ of suĐĐessful haďit update.  
Useƌ should ďe ƌediƌeĐted to jouƌŶeǇ setup sĐƌeeŶ.  
Useƌ should see the updated haďit.  

 

#ϲ ‘elated Use Đase - ϲ 

As aŶ authoƌised useƌ I ǁaŶt to delete a haďit fƌoŵ ŵǇ jouƌŶeǇ so 
that I ĐaŶ haǀe a shoƌteƌ sleep jouƌŶeǇ.  
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to pƌess the edit haďit ďutoŶ.  
Useƌ should ďe aďle to pƌess the delete haďit ďutoŶ. 
Useƌ should ďe asked to ĐoŶiƌŵ deleioŶ.  
Useƌ should ďe pƌoŵpted to sĐaŶ the NFC tag.  
Useƌ should ƌeĐeiǀe ĐoŶiƌŵaioŶ of suĐĐessful haďit deleioŶ.  
Useƌ should ďe ƌediƌeĐted to jouƌŶeǇ setup sĐƌeeŶ.  
Useƌ should Ŷo loŶgeƌ see haďit iŶ the sleep jouƌŶeǇ.   

 



 Ϯϴ 

#ϳ ‘elated Use Đase - ϰ 

As aŶ authoƌised useƌ I ǁaŶt to sĐaŶ ŵǇ haďit NFC tag so I ĐaŶ staƌt 
ŵǇ sleep jouƌŶeǇ. 
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to sĐaŶ aŶǇ haďit tag to lauŶĐh app. 
Useƌ should ďe aďle to sĐaŶ iƌst haďit tag to lauŶĐh app aŶd staƌt sleep jouƌŶeǇ.   
Useƌ should ďe aďle to pƌess iŵe foƌ ďed ďutoŶ. 
Useƌ should ďe pƌoŵpted to sĐaŶ iƌst haďit tag.  
Useƌ should ďe Ŷoiied if tag sĐaŶŶed is Ŷot iƌst haďit.   

 

 

#ϴ ‘elated Use Đase - ϰ 

As aŶ authoƌised useƌ I ǁaŶt to Đoŵplete ŵǇ haďit jouƌŶeǇ so that I 
ĐaŶ tuƌŶ of ŵǇ phoŶe aŶd sleep. 
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to pƌess ;Pƌess To CoŶiŶueͿ ButoŶ.  
Useƌ should ďe pƌoŵpted to sĐaŶ Ŷeǆt haďit NFC tag.  
Useƌ should ďe Ŷoiied if tag sĐaŶŶed is Ŷot Ŷeǆt haďit.  
Useƌ should ďe TakeŶ iŵŵediatelǇ to Đoŵpleted jouƌŶeǇ sĐƌeeŶ oŶ last tag sĐaŶ.  
Useƌ should ďe ƌediƌeĐted to hoŵe sĐƌeeŶ ateƌ Đoŵpleted jouƌŶeǇ sĐƌeeŶ. 

 

#ϵ ‘elated Use Đase - ϱ 

As aŶ authoƌised useƌ I ǁaŶt to ǀieǁ the histoƌǇ sĐƌeeŶ so that I ĐaŶ 
see iŶfoƌŵaioŶ aďout ŵǇ pƌeǀious sleep jouƌŶeǇs.  
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to Ŷaǀigate usiŶg the ďotoŵ taď fƌoŵ aŶǇ sĐƌeeŶ.  
Useƌ should ďe shoǁŶ a ĐaleŶdaƌ of all pƌeǀious sleep jouƌŶeǇs.  
Useƌ should ďe aďle to ǀieǁ iŶfoƌŵaioŶ aďout iŵes theǇ ǁeŶt to ďed. 
Useƌ should ďe aďle to ǀieǁ aŶǇ stƌeaks of ĐoŶseĐuiǀe daǇs theǇ Đoŵpleted jouƌŶeǇs.  

 

#ϭϬ ‘elated Use Đase - ϳ 

As aŶ authoƌised useƌ I ǁaŶt to ǀieǁ the seiŶgs sĐƌeeŶ so that I 
ĐaŶ log out of the appliĐaioŶ.   
AĐĐeptaŶĐe Cƌiteƌia: 
Useƌ should ďe aďle to pƌess the seiŶgs ďutoŶ fƌoŵ aŶǇ sĐƌeeŶ.  
Useƌ should ďe shoǁŶ iŶfoƌŵaioŶ aďout the appliĐaioŶ. 
Useƌ should ďe aďle to pƌess the sigŶ out ďutoŶ.  
Useƌ should ďe aďle to ĐaŶĐel oƌ ĐoŶiƌŵ log out. 
Useƌ should ďe ƌediƌeĐted ďaĐk to the sigŶ iŶ sĐƌeeŶ.  

 

 

IŶ suŵŵaƌǇ, this Đhapteƌ has ďƌought togetheƌ aŶd ƌeiŶed speĐiiĐ useƌ Ŷeeds foƌ the 
appliĐaioŶ. KeǇ iŶdiŶgs iŶĐlude, siŵple aŶd iŶtuiiǀe useƌ iŶteƌfaĐes, the iŵpoƌtaŶĐe of 
ĐustoŵisaioŶ aŶd leǆiďilitǇ to appeal to a ǁide useƌ gƌoup aŶd the Ŷeed to iŵpleŵeŶt 
featuƌes ǁhiĐh do Ŷot ĐoŶtƌiďute to sŵaƌt phoŶe oǀeƌuse. The Ŷeǆt Đhapteƌ ǁill take these 
iŶdiŶgs aŶd the aĐioŶaďle ƌeƋuiƌeŵeŶts aŶd ďegiŶ tuƌŶiŶg theŵ iŶto pƌaĐiĐal desigŶ 
featuƌes.  



 Ϯϵ 

DesigŶ – VisualisiŶg the Useƌ EǆpeƌieŶĐe 

 

UsiŶg the iŶfoƌŵaioŶ gatheƌed thƌough the useƌ ƌeƋuiƌeŵeŶts aŶalǇsis, it ǁas Ŷoǁ possiďle 
to ďegiŶ desigŶiŶg aŶd uŶdeƌstaŶdiŶg the useƌ eǆpeƌieŶĐe that the appliĐaioŶ ĐaŶ ofeƌ. It 
ǁas iŵpoƌtaŶt that the detail gatheƌed ǁas Ŷot lost thƌough this pƌoĐess so aŶ iŶiial poiŶt of 
eŶtƌǇ ǁas to geŶeƌate a set of fouŶdaioŶal ǁiƌefƌaŵe desigŶs fƌoŵ ǁhiĐh the appliĐaioŶ 
desigŶ Đould pƌogƌess as ǁell as ďegiŶ to ǀisualise aŶd uŶdeƌstaŶd the ŶaǀigaioŶ aŶd useƌ 
loǁ ƌeƋuiƌed foƌ the appliĐaioŶ to fuŶĐioŶ efeĐiǀelǇ. 
 

Wiƌefƌaŵes 

 

The ǁiƌefƌaŵe desigŶs aƌe used to iŶtƌoduĐe iŶiial desigŶ ideas as ǁell as ǀisual the laǇout 
aŶd useƌ eǆpeƌieŶĐe. ValidaioŶ, eƌƌoƌ haŶdliŶg aŶd uŶhappǇ paths ǁould ďe haŶdled lateƌ 
iŶ the pƌoĐess, as ǁell as ŵuĐh of the NFC speĐiiĐ featuƌes ǁhiĐh aƌe diiĐult to ƌepƌeseŶt iŶ 
a staiĐ ǁiƌefƌaŵe. These desigŶs alloǁ foƌ those eleŵeŶts to ďe ŵoƌe efeĐiǀelǇ haŶdled at 
a lateƌ poiŶt. Beloǁ is a list of the sĐƌeeŶs foƌ the appliĐaioŶ, shoǁŶ as ǁiƌefƌaŵe ŵodels, 
ǁith aŶ eǆplaŶaioŶ of the desigŶ ĐhoiĐes ŵade as ǁell as hoǁ theǇ ƌelate to the useƌ stoƌies 
pƌeǀiouslǇ deiŶed.  AuthoƌisaioŶ ǁas haŶdled usiŶg a ďaĐkeŶd dataďase eǆploƌed lateƌ, 
useƌs ǁho haǀe aŶ aĐĐouŶt stoƌed iŶ the dataďase ĐaŶ sigŶ iŶ to ďeĐoŵe authoƌised, 
eŶaďliŶg aĐĐess to sĐƌeeŶs past the sigŶ iŶ sĐƌeeŶ.  
 

 

 

OŶďoaƌdiŶg SĐƌeeŶ Useƌ “toƌǇ ϭ 

The iŶiial sĐƌeeŶ shoǁŶ to the useƌ 
upoŶ iƌst doǁŶloadiŶg the 
appliĐaioŶ. PƌoǀidiŶg soŵe ďƌief 
detail aďout the appliĐaioŶs 
puƌpose, aŶd hoǁ to get staƌted 
usiŶg the appliĐaioŶ. Theƌe aƌe 
ŶaǀigaioŶ opioŶs at the ďotoŵ of 
the sĐƌeeŶ aŶd the useƌ ǁould Ŷot 
ƌetuƌŶ to this sĐƌeeŶ ateƌ the iŶiial 
lauŶĐh. The sĐƌeeŶ seƌǀes as aŶ 
iŵpoƌtaŶt eŶtƌǇ iŶto the appliĐaioŶ 
aŶd Ŷeeds to pƌoǀide eŶough 
iŶfoƌŵaioŶ to ŵake the pƌoĐess of 
seiŶg up seaŵless, ǁhilst Ŷot 
oǀeƌloadiŶg the useƌ.  
 

 



 ϯϬ 

 

SigŶ IŶ SĐƌeeŶ Useƌ “toƌǇ ϯ 

The sĐƌeeŶ aŶ uŶauthoƌised useƌ 
ǁould see ǁheŶeǀeƌ theǇ lauŶĐh the 
appliĐaioŶ ateƌ the iƌst iŵe, oƌ 
upoŶ ŶaǀigaiŶg fƌoŵ the oŶďoaƌdiŶg 
sĐƌeeŶ. It ĐoŶtaiŶs iŶputs foƌ aŶ eŵail 
aŶd passǁoƌd aŶd a ďutoŶ to sigŶ iŶ. 
Theƌe is also a pƌessaďle teǆt eleŵeŶt 
foƌ useƌs ǁho haǀe Ŷot Đƌeated aŶ 
aĐĐouŶt Ǉet alloǁiŶg ŶaǀigaioŶ to 
the sigŶ up sĐƌeeŶ.  
 

 

 

SigŶ Up SĐƌeeŶ Useƌ “toƌǇ Ϯ 

A useƌ ǁould Ŷaǀigate to this sĐƌeeŶ 
ateƌ touĐhiŶg the pƌessaďle teǆt 
eleŵeŶt oŶ the sigŶ iŶ sĐƌeeŶ. Heƌe 
the useƌ ǁould ďe aďle to pƌoǀide aŶ 
eŵail aŶd passǁoƌd to Đƌeate a Ŷeǁ 
aĐĐouŶt foƌ the appliĐaioŶ. The 
passǁoƌd Ŷeeds to ďe eŶteƌed tǁiĐe 
to eŶsuƌe theƌe aƌe Ŷo ŵistakes oŶ 
the passǁoƌd iŶput. Theƌe is a ďutoŶ 
to sigŶ up ǁhiĐh authoƌises that useƌ 
aŶd takes theŵ to the hoŵe sĐƌeeŶ. 
Theƌe is also aŶ opioŶ to ƌetuƌŶ to 
the pƌeǀious “igŶ IŶ sĐƌeeŶ iŶ Đase of 
ŶaǀigaiŶg to this sĐƌeeŶ ďǇ ŵistake.  
 

 



 ϯϭ 

 

Hoŵe SĐƌeeŶ Useƌ “toƌǇ ϳ 

The hoŵe sĐƌeeŶ is the ĐeŶtƌal 
sĐƌeeŶ foƌ the appliĐaioŶ, it 
ĐoŶtaiŶs a ďotoŵ ŶaǀigaioŶ taď 
ďaƌ ǁhiĐh is ǀisiďle oŶ all 
authoƌised sĐƌeeŶs foƌ easǇ 
ŶaǀigaioŶ ǁithiŶ the appliĐaioŶ. It 
is also ǁheƌe a useƌ ĐaŶ aĐĐess the 
seiŶgs sĐƌeeŶ foƌ the appliĐaioŶ. 
It ĐoŶtaiŶs oŶe of the eŶtƌǇ poiŶts 
foƌ the sleep jouƌŶeǇ ;iŵe foƌ ďed 
ďutoŶͿ. This eŶaďles aŶ authoƌised 
useƌ to ďegiŶ a sleep jouƌŶeǇ ǁheŶ 
lauŶĐhiŶg the appliĐaioŶ ƋuiĐklǇ 
aŶd easilǇ. A keǇ featuƌe ideŶiied 
iŶ the useƌ peƌsoŶas aŶd the 
liteƌatuƌe ƌeǀieǁ. 

 

 

 

JouƌŶeǇ Setup SĐƌeeŶ Useƌ “toƌǇ ϰ 

The jouƌŶeǇ setup sĐƌeeŶ alloǁs a 
useƌ to Đƌeate a sleep jouƌŶeǇ. It 
displaǇs a list of haďits ǁhiĐh haǀe 
ďeeŶ assoĐiated to NFC tags foƌ the 
useƌ to see, as ǁell as aŶ add haďit 
ďutoŶ foƌ the seiŶg up of the 
sleep jouƌŶeǇ. Theƌe is also aŶ edit 
ďutoŶ to alloǁ a useƌ to update a 
sleep jouƌŶeǇ. These featuƌes 
eŶhaŶĐe the peƌsoŶalisaioŶ aŶd 
ĐustoŵisaioŶ of the appliĐaioŶ.  
 

 



 ϯϮ 

 

 

 

 

 

 

Cƌeate Haďit SĐƌeeŶ Useƌ “toƌǇ ϰ 

Ateƌ pƌessiŶg the add haďit 
ďutoŶ the useƌ is shoǁŶ the 
Đƌeate haďit sĐƌeeŶ. The useƌ 
ĐaŶ iŶput a haďit Ŷaŵe aŶd 
pƌess the Đƌeate haďit ďutoŶ to 
add a haďit to a sleep jouƌŶeǇ. 
UpoŶ pƌessiŶg the ďutoŶ, a 
useƌ is ƌeƋuiƌed to sĐaŶ aŶ NFC 
tag ǁhiĐh adds the haďit to the 
sleep jouƌŶeǇ aŶd ƌetuƌŶs the 
useƌ to the jouƌŶeǇ setup 
sĐƌeeŶ.    
 

 

JouƌŶeǇ SĐƌeeŶ Useƌ “toƌǇ ϴ 

The jouƌŶeǇ sĐƌeeŶ is shoǁŶ to 
the useƌ upoŶ pƌessiŶg the  
iŵe foƌ ďed ďutoŶ oŶ the 
hoŵe sĐƌeeŶ. It displaǇs the 
ĐuƌƌeŶt haďit the useƌ has 
sĐaŶŶed as ǁell as the list of 
haďits ǁithiŶ the jouƌŶeǇ. Theƌe 
is a ďutoŶ foƌ the useƌ to pƌess 
to iŶdiĐate theǇ ǁaŶt to ŵoǀe 
oŶto the Ŷeǆt haďit, as eaĐh 
haďit is sĐaŶŶed the sĐƌeeŶ 
ŵaƌks it as doŶe aŶd displaǇs 
that to the useƌ.  
 

 

 

 



 ϯϯ 

 

 

Update Haďit SĐƌeeŶ Useƌ “toƌǇ ϱ aŶd ϲ 

Ateƌ pƌessiŶg the edit ďutoŶ oŶ the 
jouƌŶeǇ setup sĐƌeeŶ, the useƌ is 
takeŶ to the update haďit sĐƌeeŶ. The 
ĐuƌƌeŶt haďit stoƌed iŶ the NFC tag 
ǁill ďe displaǇed to the useƌ iŶ the 
teǆt iŶput aŶd the useƌ ĐaŶ iŶput a 
Ŷeǁ haďit Ŷaŵe. PƌessiŶg the edit 
haďit ďutoŶ ǁill update the haďit iŶ 
the sleep jouƌŶeǇ. The useƌ ǁill ďe 
ƌetuƌŶed to the jouƌŶeǇ setup sĐƌeeŶ 
ateƌ sĐaŶŶiŶg the NFC tag aŶd the 
Ŷeǁ haďit ǁill ďe displaǇed iŶ the list. 
Theƌe is also aŶ opioŶ to delete a 
haďit. UpoŶ pƌessiŶg the delete haďit 
ďutoŶ, the useƌ ǁill ďe shoǁŶ a 
ĐoŶiƌŵaioŶ aŶd ƌetuƌŶed to the 
sleep jouƌŶeǇ sĐƌeeŶ aŶd the haďit 
ǁill Ŷo loŶgeƌ ďe shoǁŶ iŶ the list.  
 

 

Coŵpleted JouƌŶeǇ SĐƌeeŶ Useƌ “toƌǇ ϴ 

UpoŶ sĐaŶŶiŶg the iŶal tag iŶ the 
sleep jouƌŶeǇ, the useƌ is iŵŵediatelǇ 
shoǁŶ the Đoŵpleted jouƌŶeǇ sĐƌeeŶ, 
ǁhiĐh Ŷoiies the useƌ theǇ haǀe 
Đoŵpleted the sleep jouƌŶeǇ aŶd ĐaŶ 
Ŷoǁ iŶish usiŶg the appliĐaioŶ aŶd 
go to ďed. This featuƌe is iŶteŶded to 
Đƌeate a deiŶite eŶd to the sleep 
jouƌŶeǇ aŶd pƌeǀeŶt the useƌ fƌoŵ 
ĐoŶiŶuiŶg to use theiƌ deǀiĐe. It is a 
deliďeƌate aŶd ĐoŶsĐious aĐioŶ to 
tuƌŶ of the deǀiĐe. 
 

 

 

 

 



 ϯϰ 

 

 

 

 

HistoƌǇ SĐƌeeŶ Useƌ “toƌǇ ϵ 

The histoƌǇ sĐƌeeŶ is Ŷaǀigated to 
usiŶg the ďotoŵ taď Ŷaǀigatoƌ aŶd 
displaǇs pƌeǀiouslǇ Đoŵpleted sleep 
jouƌŶeǇs. It pƌoǀides a ŵiŶiŵal 
oǀeƌǀieǁ of the data ĐolleĐted 
aďout eaĐh sleep jouƌŶeǇ foƌ the 
useƌ to ǀieǁ. Theƌe aƌe Ŷo 
iŶteƌaĐiǀe oƌ pƌessaďle eleŵeŶts 
oŶ this page as the useƌ is Ŷot 
iŶteŶded to speŶd loŶg peƌiods of 
iŵe ǀieǁiŶg this page. It should 
pƌoǀide a ƋuiĐk sŶapshot of the 
useƌ s͛ pƌogƌess. This sĐƌeeŶ ǁas 
foĐussed oŶ the useƌ peƌsoŶas of 
“aƌah aŶd Daǀid ǁho haǀe iŶteƌest 
iŶ ďoth iŶfoƌŵaioŶ aďout theiƌ 
sleep haďits aŶd the details of the 
teĐhŶologǇ. 
 

 

 

SeiŶgs SĐƌeeŶ Useƌ “toƌǇ ϭϬ 

The seiŶgs sĐƌeeŶ is aĐĐessiďle 
fƌoŵ the headeƌ of the hoŵe 
sĐƌeeŶ aŶd alloǁs the useƌ to ǀieǁ 
iŶfoƌŵaioŶ aďout the appliĐaioŶ, 
as ǁell as sigŶ out of the 
appliĐaioŶ. UpoŶ pƌessiŶg the sigŶ 
out ďutoŶ the useƌ is takeŶ ďaĐk to 
the sigŶ iŶ sĐƌeeŶ aŶd is Ŷo loŶgeƌ 
aŶ authoƌised useƌ.  
 

 

 



 ϯϱ 

Floǁ diagƌaŵ 

 

NaǀigaioŶ, espeĐiallǇ ŶaǀigaioŶ iŶǀolǀiŶg NFC tags ǁas a ĐƌuĐial featuƌe to eŶsuƌiŶg the 
pƌototǇpe fuŶĐioŶed pƌopeƌlǇ aŶd ŵet the useƌ s͛ Ŷeeds. Figuƌe ϵ shoǁs the loǁ diagƌaŵ 
used to ďeteƌ ǀisualise the useƌ jouƌŶeǇ takeŶ thƌough the appliĐaioŶ.  
 

 

 

 

 
Figuƌe ϵ: Floǁ diagƌaŵs shoǁiŶg the aĐioŶs aŶd ƌoutes a useƌ ĐaŶ take thƌough the appliĐaioŶ. 

 

The pƌototǇpe ĐoŶtaiŶs aŶ iŶiial eŶtƌǇ poiŶt ǁheŶ a useƌ opeŶs the appliĐaioŶ aŶd is 
uŶauthoƌised. Theƌe is also a seĐoŶd eŶtƌǇ poiŶt ƌepƌeseŶted as a ďlue ĐiƌĐle, foƌ ǁheŶ a 
useƌ lauŶĐhes the appliĐaioŶ fƌoŵ the NFC tag itself, this ǁas aŶ iŵpoƌtaŶt featuƌe to 
ƌeduĐe the fƌiĐioŶ of usiŶg the appliĐaioŶ. This featuƌe ǁas speĐiiĐallǇ taƌgeted at the useƌ 
peƌsoŶas Maƌk aŶd Eŵŵa to alloǁ the app to ďe iŶtegƌated iŶto a ďusǇ sĐhedule. A useƌ ĐaŶ 
sĐaŶ the iƌst NFC tag iŶ theiƌ jouƌŶeǇ aŶd ďe takeŶ diƌeĐtlǇ to the staƌt of theiƌ sleep jouƌŶeǇ 
if authoƌised, if Ŷot, the useƌ is takeŶ to the sigŶ iŶ sĐƌeeŶ. The eŶtƌǇ poiŶt foƌ the jouƌŶeǇ 
should ďe as ƋuiĐk aŶd easǇ as possiďle to get the useƌ staƌted oŶ the sleep jouƌŶeǇ. The 
seĐoŶd eŶtƌǇ poiŶt of siŵplǇ sĐaŶŶiŶg a tag aĐhieǀes this. Theƌe is a siŶgle eǆit poiŶt fƌoŵ 
the appliĐaioŶ thƌough the seiŶgs sĐƌeeŶ. Details of the NFC ǀalidaioŶ used ǁill ďe 
eǆploƌed iŶ the iŵpleŵeŶtaioŶ Đhapteƌ Ŷeǆt.  
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IŵpleŵeŶtaioŶ 

 

UpoŶ iŶalisiŶg the desigŶ aŶd ƌeƋuiƌeŵeŶts foƌ the pƌojeĐt, it ǁas iŵpoƌtaŶt to seleĐt a set 
of teĐhŶologies that ǁould ďe ŵost efeĐiǀe iŶ aĐhieǀiŶg the iŶteŶded pƌototǇpe. These 
deĐisioŶs ǁeƌe ĐƌuĐial as theǇ alloǁ foƌ the useƌ-ĐeŶtƌiĐ data ĐolleĐted to ďe tƌaŶslated 
efeĐiǀelǇ. The iƌst deĐisioŶ to puƌsue the deǀelopŵeŶt of aŶ aŶdƌoid pƌototǇpe ǁas ŵade 
foƌ seǀeƌal ƌeasoŶs:   

• FiƌstlǇ, as aŶ AŶdƌoid phoŶe oǁŶeƌ aŶd due to the laĐk of aďilitǇ to test NFC 
Đapaďiliies oŶ aŶ eŵulated deǀiĐe, it ǁas esseŶial to haǀe ƌeal-ǁoƌld tesiŶg to 
asĐeƌtaiŶ the aĐĐuƌaĐǇ aŶd efeĐiǀeŶess of the NFC iŶtegƌaioŶ.  

• “eĐoŶdlǇ due to liŵitaioŶs ǁith the haƌdǁaƌe used, XCode a sotǁaƌe appliĐaioŶ 
ĐƌiiĐal to IO“ deǀelopŵeŶt ǁas Ŷot aǀailaďle aŶd theƌefoƌe ƌestƌiĐted the appƌoaĐh.  

It should ďe eŵphasized that this ĐhoiĐe ǁas Ŷot ŵeƌelǇ a ŵateƌ of peƌsoŶal ĐoŶǀeŶieŶĐe, 
ďut a deĐisioŶ ŵade due to teĐhŶiĐal feasiďilitǇ aŶd the aiŵ of deliǀeƌiŶg aŶ opiŵal 
pƌototǇpe. 
 

AŶdƌoid Studio  
 

AŶdƌoid “tudio ;Google ϮϬϮϮͿ ǁas the IDE of ĐhoiĐe foƌ deǀelopiŶg this pƌototǇpe. The app 
ǁould ďe deǀeloped ǁith a goal of lauŶĐhiŶg oŶ the Google PlaǇ “toƌe aŶd as suĐh the ǀast 
suite of tools that AŶdƌoid “tudio pƌoǀides ǁas iŶǀaluaďle.  
 

Gƌadle ;Gƌadle IŶĐ. ϮϬϮϯͿ a ďuild sǇsteŵ used ďǇ AŶdƌoid “tudio ǁas used to ŵaŶage 
depeŶdeŶĐies, iŶtƌoduĐe autoŵaioŶ, aŶd pƌepaƌe the appliĐaioŶ foƌ ƌelease. AŶ esseŶial 
paƌt of the deǀelopŵeŶt pƌoĐess, paƌiĐulaƌlǇ ǁheŶ pƌoduĐiŶg aŶ appliĐaioŶ ďuŶdle at the 
eŶd of deǀelopŵeŶt aŶd ĐoŶiŶuiŶg to iteƌate oŶ those ƌeleases. AŶdƌoid “tudio pƌoǀides aŶ 
eǆteŶsiǀe set of ƌesouƌĐes foƌ ŵaŶagiŶg this.  
 

As ǁill ďe desĐƌiďed lateƌ Fiƌeďase ;Google ϮϬϮϯaͿ ǁould ďe used to haŶdle the dataďase, 
autheŶiĐaioŶ aŶd ďaĐkeŶd ĐoŶiguƌaioŶs, the iŶtegƌaioŶs that AŶdƌoid “tudio pƌoǀides 
ǁeƌe useful iŶ seaŵlesslǇ iŶtƌoduĐiŶg this paƌt of the pƌojeĐt.  
 

ReaĐt Naiǀe 

 

‘eaĐt Naiǀe ;Meta Plafoƌŵs, IŶĐ. ϮϬϮϯͿ a fƌaŵeǁoƌk that uses Jaǀa“Đƌipt aŶd ‘eaĐt to 
deǀelop ŵoďile appliĐaioŶs ǁas ĐhoseŶ. ‘eaĐt Naiǀe is deǀeloped ďǇ FaĐeďook aŶd 
pƌoǀides aŶ eǆteŶsiǀe aŶd detailed set of liďƌaƌies aŶd plugiŶs to use iŶ deǀelopŵeŶt. Theƌe 
ǁeƌe tǁo keǇ faĐtoƌs ǁheŶ deĐidiŶg oŶ the seleĐioŶ of this fƌaŵeǁoƌk: 

• ‘eaĐt-Naiǀe-NFC-MaŶageƌ ǁas a keǇ deĐidiŶg faĐtoƌ ;‘eǀtelteĐh aŶd Whitedoggϭϯ 
ϮϬϮϯͿ. The ƌiĐh aŶd detailed liďƌaƌǇ that has ďeeŶ deǀeloped foƌ use ǁith ‘eaĐt 
Naiǀe ǁas fouŶdaioŶal to suĐĐessfullǇ iŶtegƌaiŶg adǀaŶĐed NFC pƌoĐesses.  

• Pƌeǀious eǆpeƌieŶĐe iŶ ďoth Jaǀa“Đƌipt aŶd TǇpe“Đƌipt ƌeduĐed the leaƌŶiŶg Đuƌǀe 
aŶd ďaƌƌieƌ foƌ eŶtƌǇ ǁheŶ staƌiŶg out ǁith ‘eaĐt Naiǀe. 

 

 



 ϯϳ 

AloŶgside that, the otheƌ faĐtoƌs iŶĐluded:  
• Not ĐlosiŶg the dooƌ oŶ IO“ deǀelopŵeŶt aŶd the aďilitǇ to tƌaŶsiioŶ iŶ that 

diƌeĐioŶ ŵoƌe easilǇ thaŶ ǁith Ŷaiǀe deǀelopŵeŶt. 
• Naiǀe Đode iŶtegƌaioŶ aŶd leǆiďilitǇ. Due to uŶĐeƌtaiŶies aƌouŶd the Đapaďiliies 

aŶd poteŶial iteƌaioŶs of the pƌototǇpe haǀiŶg the aďilitǇ to Đode ŶaiǀelǇ iŶ the 
futuƌe ǁas iŵpoƌtaŶt, espeĐiallǇ ǁheƌe NFC iŶtegƌaioŶs ǁeƌe ĐoŶĐeƌŶed.  

• Hot ƌeloadiŶg, ǁhilst Ŷot eǆĐlusiǀe to ‘eaĐt Naiǀe, ǁas a featuƌe ǁhiĐh pƌoǀed 
alŵost esseŶial iŶ the deǀelopŵeŶt pƌoĐess. The ƌelaiǀelǇ shoƌt deǀelopŵeŶt 
ǁiŶdoǁ aŶd the aďilitǇ to ǁoƌk iteƌaiǀelǇ ǁith ƋuiĐk feedďaĐk loops oŶ featuƌe 
ĐhaŶges ǁas iŶstƌuŵeŶtal iŶ the eiĐieŶĐǇ of the pƌojeĐt. 

 

Fiƌeďase 

 

Fiƌeďase ǁas ĐhoseŶ to pƌoǀide the ďaĐkeŶd foƌ the appliĐaioŶ ;Google ϮϬϮϯaͿ. Theƌe ǁeƌe 
ŵaŶǇ ƌeasoŶs ǁhǇ iƌeďase ǁas the ŵost appƌopƌiate tool foƌ this pƌototǇpe:  

• Cloud Fiƌestoƌe – A No“QL dataďase ǁhiĐh stoƌes data as doĐuŵeŶts oƌgaŶised iŶto 
ĐolleĐioŶs. The doĐuŵeŶts aƌe iŶdiǀidual uŶits ǁhiĐh ĐoŶtaiŶ ields of ǀalues. These 
doĐuŵeŶts ĐaŶ also ĐoŶtaiŶ suďĐolleĐioŶs paƌiĐulaƌlǇ useful ǁheŶ ataĐhiŶg data 
iŶfoƌŵaioŶ to aŶ iŶdiǀidual useƌ. Also of iŵpoƌtaŶĐe ǁas the atoŵiĐ Ŷatuƌe of the 
tƌaŶsaĐioŶs, espeĐiallǇ ǁheƌe NFC dƌiǀeŶ data tƌaŶsfeƌs ǁeƌe iŶǀolǀed. Data 
iŶtegƌitǇ ǁas of keǇ iŵpoƌtaŶĐe to the suĐĐess of the dataďase iŶtegƌaioŶ. FiŶallǇ 
due to the eǀeƌ-eǀolǀiŶg Ŷatuƌe of a pƌototǇpe appliĐaioŶ aŶd the agile appƌoaĐh 
ďeiŶg takeŶ to deǀelopŵeŶt. The leǆiďilitǇ a No“QL dataďase ofeƌs ǁas a highlight 
featuƌe.  

• Fiƌeďase AutheŶiĐaioŶ – Fiƌeďase has a pƌe-ďuilt autheŶiĐaioŶ liďƌaƌǇ ǁhiĐh ĐaŶ 
ďe seaŵlesslǇ iŶtegƌated ǁith the dataďase. It ǁas iŵpoƌtaŶt foƌ the appliĐaioŶ to 
haǀe soŵe leǀel of autheŶiĐaioŶ aŶd this soluioŶ is ďoth ƌeliaďle, fast, aŶd easǇ to 
iŵpleŵeŶt.  

• Fiƌeďase seĐuƌitǇ – “eĐuƌitǇ ǁas ǀeƌǇ iŵpoƌtaŶt ǁheŶ lookiŶg at iŵpleŵeŶiŶg a 
ďaĐkeŶd seƌǀiĐe, aŶd the ƌoďust aŶd detailed seĐuƌitǇ opioŶs aǀailaďle foƌ ďoth the 
dataďase aŶd autheŶiĐaioŶ liďƌaƌǇ ǁeƌe ǀeƌǇ efeĐiǀe iŶ this use Đase.  
 

Figuƌe ϭϬ: Useƌ doĐuŵeŶts Đƌeated thƌough Fiƌeďase autheŶiĐaioŶ iŶtegƌaioŶ ǁith Fiƌestoƌe. 
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Sleep JouƌŶeǇ – PƌototǇpe AppliĐaioŶ 

 

DiǀiŶg iŶto the ĐƌeaioŶ of the pƌototǇpe appliĐaioŶ, this seĐioŶ aiŵs to pƌoǀide aŶ 
oǀeƌǀieǁ of the appliĐaioŶ, the useƌ ĐeŶtƌiĐ desigŶ ĐhoiĐes, teĐhŶologiĐal iŵpleŵeŶtaioŶs 
aŶd highlight the iteƌaiǀe ǁoƌkloǁ eŵploǇed. This Đhapteƌ should pƌoǀide a holisiĐ 
shoǁĐase of the pƌototǇpiŶg pƌoĐess aŶd a ĐoŵpƌeheŶsiǀe uŶdeƌstaŶdiŶg of the jouƌŶeǇ 
fƌoŵ desigŶ to iŵpleŵeŶtaioŶ.  
 

Whilst fuŶĐioŶ ǁas the foĐus foƌ the appliĐaioŶ it ǁas also iŵpoƌtaŶt to eŶsuƌe the 
appliĐaioŶ ǁas ǀisuallǇ appealiŶg aŶd ŵiŶiŵal iŶ its desigŶ. The appliĐaioŶ has ďeeŶ 

Figuƌe ϭϭ: StƌuĐtuƌe of the sleep jouƌŶeǇ data stoƌed ďǇ the appliĐaioŶ. 

Figuƌe ϭϮ: StƌuĐtuƌe of the haďit doĐuŵeŶts stoƌed ďǇ the appliĐaioŶ. 
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desigŶed to pƌoǀide a ĐoŶsisteŶt aŶd appealiŶg eǆpeƌieŶĐe foƌ the useƌ ďut Ŷot foƌ theŵ to 
speŶd iŵe sĐƌolliŶg oƌ uŶĐoŶsĐiouslǇ usiŶg the app. 
 

The loǁ of the pƌototǇpe is desigŶed to alloǁ the useƌ to peƌfoƌŵ the tasks iŶ the app 
ƋuiĐklǇ ǁith ŵiŶiŵal fƌiĐioŶ aŶd so the eŶǀiƌoŶŵeŶt of the app is Đluteƌ fƌee. ;Oƌďell aŶd 
VeƌplaŶkeŶ ϮϬϭϬͿ shoǁed hoǁ eŶǀiƌoŶŵeŶtal distƌaĐioŶs Đaused iŶdiǀiduals to ͞haďit slip ,͟ 
this pƌototǇpe has ŵade efoƌts to ƌeduĐe the poteŶial foƌ slippiŶg iŶto uŶĐoŶsĐious 
sĐƌolliŶg oŶ the deǀiĐe.  
 

  

NaǀigaioŶ  
 

As pƌeǀiouslǇ stated, ŶaǀigaioŶ ǁas keǇ to the pƌototǇpe s͛ suĐĐess, theƌefoƌe a ƌoďust aŶd 
efeĐiǀe soluioŶ Ŷeeded to ďe Đƌeated to alloǁ the useƌ to haǀe ĐoŶideŶĐe ǁheŶ 
ŶaǀigaiŶg thƌough the appliĐaioŶ ďoth ǁith aŶd ǁithout NFC tags.  
 

 

While the pƌototǇpe is ƌelaiǀelǇ sŵall iŶ sĐale the ŶaǀigaioŶ has a laƌge aŵouŶt of 
ĐoŵpleǆitǇ due to the NFC ŶaǀigaioŶ, autheŶiĐaioŶ, aŶd taď Ŷaǀigatoƌ. This ŵade it 
iŵpoƌtaŶt to iŵpleŵeŶt a ŵodulaƌ desigŶ, Đleaƌ loǁs foƌ autheŶiĐaioŶ aŶd sĐƌeeŶ 
ŶaǀigaioŶ, aŶd loose ĐoupliŶg to help ǁith sĐalaďilitǇ aŶd iteƌaioŶ.  
 

 

 

As shoǁŶ iŶ Figuƌe ϭϰ the iŶdeǆ.js ile ĐoŶtaiŶs aŶ auth ĐoŶteǆt ǁƌappeƌ foƌ the ‘outes 
ĐoŵpoŶeŶt aŶd Ŷested Đhild ĐoŵpoŶeŶts.  This alloǁs the Đhild ĐoŵpoŶeŶts to aĐĐess 
autheŶiĐaioŶ data suĐh as useƌ aŶd assoĐiated data. 

Figuƌe ϭϯ: NaǀigaioŶ foldeƌ 
stƌuĐtuƌe. 

Figuƌe ϭϰ: iŶdeǆ.js ile 



 ϰϬ 

 

 

 

 

Figuƌe ϭϱ shoǁs the ‘outes ile ǁhiĐh listeŶs foƌ autheŶiĐaioŶ state ĐhaŶges aŶd 
ĐoŶdiioŶallǇ ƌeŶdeƌs eitheƌ the autheŶiĐaioŶ sĐƌeeŶs foƌ ŶoŶ-authoƌised useƌs oƌ the 
appliĐaioŶ sĐƌeeŶs foƌ aŶ authoƌised useƌ. This logiĐ alloǁs foƌ the loǁ aŶd eŶtƌǇ poiŶts iŶto 
the appliĐaioŶ shoǁŶ iŶ Figuƌe ϵ.  
 

 

 

Figuƌe ϭϱ: Routes.js ile 

Figuƌe ϭϲ: AppStaĐk.js ile 
ĐoŶtaiŶiŶg the ŵaiŶ Ŷaǀigatoƌ foƌ 
the appliĐaioŶ.Figuƌe ϭϱ: 
Routes.js ile
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Figuƌe ϭϲ shoǁs the app staĐk that is displaǇed to aŶ authoƌised useƌ, it ĐoŶtaiŶs the ďotoŵ 
taď Ŷaǀigatoƌ ǁhiĐh peƌsists aĐƌoss all sĐƌeeŶs of the appliĐaioŶ aŶd Ŷested Ŷaǀigatoƌs foƌ 
ďoth the jouƌŶeǇ setup aŶd ŵaiŶ app Ŷaǀigatoƌ. OpioŶs haǀe ďeeŶ ƌeŵoǀed iŶ Figuƌe ϭϲ foƌ 
ďƌeǀitǇ aŶd to ƌeduĐe the ǀisual ĐoŵpleǆitǇ.  
 

Nested ŶaǀigaioŶ espeĐiallǇ usiŶg NFC tags ǁas a ƌeal ĐhalleŶge to iŵpleŵeŶt, aŶd ǁhilst 
this ile has ŵade eǀeƌǇ ateŵpt to ďe as Đleaƌ, ŵodulaƌ, aŶd sĐalaďle as possiďle, the 
ĐoŵpleǆitǇ of the ŶaǀigaioŶ has ŵeaŶt that fuŶĐioŶ aŶd useƌ eǆpeƌieŶĐe had to take the 
highest pƌeĐedeŶĐe iŶ this iŶstaŶĐe. The ǁaǇ ŶaǀigaioŶ has ďeeŶ used to eŶhaŶĐe useƌ 
eǆpeƌieŶĐe ǁill ďe eǆplaiŶed lateƌ iŶ this Đhapteƌ.  

Figuƌe ϭϲ: AppStaĐk.js ile ĐoŶtaiŶiŶg the ŵaiŶ Ŷaǀigatoƌ foƌ the appliĐaioŶ. 
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AŶdƌoid NFC Pƌoŵpt 

 

A ĐhalleŶge eŶĐouŶteƌed ǁith ĐhoosiŶg AŶdƌoid as the deǀelopŵeŶt plafoƌŵ is the laĐk of 
aŶ NFC pƌoŵpt featuƌe ǁithiŶ AŶdƌoid deǀiĐes. Whilst IO“ pƌoǀides a sotǁaƌe soluioŶ to 
iŶfoƌŵ the useƌ to sĐaŶ aŶ NFC tag, AŶdƌoid doesŶ͛t haǀe suĐh a featuƌe. This Đaused aŶ 
issue ǁheŶ addƌessiŶg a feǁ of the useƌ stoƌies, as the idea of pƌoŵpiŶg the useƌ to sĐaŶ 
the tag ǁas iŶtegƌal to the useƌ s͛ jouƌŶeǇ. Theƌe ǁas also the NFC ǀalidaioŶ fƌoŵ the loǁ 
Đhaƌts ǁhiĐh ǁould Ŷeed to iŶfoƌŵ the useƌ of a suĐĐessful oƌ ŶoŶ-suĐĐessful NFC tag sĐaŶ. 
This ƌeƋuiƌed a ĐoŵpoŶeŶt to ďe Đƌeated foƌ the appliĐaioŶ to suĐĐessfullǇ iŶtegƌate the 
NFC teĐhŶologǇ.    
 

The NFCPƌoŵpt ĐoŵpoŶeŶt shoǁŶ iŶ Figuƌe ϭϳ uses the ‘eaĐt Naiǀe liďƌaƌǇ to iŵpleŵeŶt 
aŶ aŶiŵated pƌoŵpt that displaǇs to the useƌ oŶ the pƌess of a ďutoŶ. use“tate pƌopeƌies 
aƌe used to hold the ǀalue of the teǆt displaǇed, this alloǁs foƌ Đustoŵ teǆt to ďe displaǇed 
depeŶdiŶg oŶ the tag sĐaŶŶed as ǁell as ǀalidaioŶ ŵessages to ďe passed aŶd displaǇed 
ǁithiŶ the pƌoŵpt itself. The pƌoŵpt ĐoŶtaiŶs a ĐaŶĐel ďutoŶ to alloǁ the useƌ to go ďaĐk if 
the pƌeǀious aĐioŶ ǁas Ŷot iŶteŶded. 

 Figuƌe ϭϳ: NFCPƌoŵpt CoŵpoŶeŶt used to haŶdle AŶdƌoid NFC iŶteƌaĐioŶs. 
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OŶďoaƌdiŶg sĐƌeeŶ  
 

As shoǁŶ iŶ Figuƌe ϭϴ ŵuĐh of the desigŶ foƌ this sĐƌeeŶ folloǁs the desigŶ fƌoŵ the 
ǁiƌefƌaŵe, though the sĐƌeeŶ has ďeeŶ ŵade iŶto a sĐƌollaďle eleŵeŶt ǁhiĐh splits the 
iŶfoƌŵaioŶ foƌ easieƌ ǀieǁiŶg. The sĐƌeeŶs gƌaduallǇ get daƌkeƌ as the useƌ Ŷaǀigates 
thƌough, desigŶed to ďe iŶfoƌŵaiǀe aŶd ǀisuallǇ appeal to iŶtƌoduĐe the useƌ to the 
appliĐaioŶ. Theƌe is a skip ďutoŶ aŶd a Ŷeǆt ďutoŶ oŶ eaĐh page, ǁith a doŶe ďutoŶ upoŶ 
ƌeaĐhiŶg the last page. The oŶďoaƌdiŶg sĐƌeeŶ is oŶlǇ shoǁŶ to a useƌ the iƌst iŵe theǇ 
doǁŶload the appliĐaioŶ.  
 

 

 

 

 

Figuƌe ϭϴ: OŶďoaƌdiŶg SĐƌeeŶ. 
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SigŶ IŶ SĐƌeeŶ/ SigŶ Up SĐƌeeŶ 

 

 

 

 

AgaiŶ, iŶ Figuƌe ϭϵ ŵuĐh of the sĐƌeeŶs ƌeŵaiŶ the saŵe as iŶ the ǁiƌefƌaŵe desigŶ, ǁith 
updates to the appliĐaioŶs ǀisual stǇle aŶd logo iŶĐluded, aŶd ǀalidaioŶ ĐheĐks iŶĐluded to 
saisfǇ useƌ stoƌǇ ϯ. These ĐheĐks aƌe ĐoŵŵuŶiĐated to the useƌ to eŶhaŶĐe the useƌ 
eǆpeƌieŶĐe.  
 

 

 

 

Figuƌe ϭϵ: SigŶ IŶ aŶd SigŶ Up SĐƌeeŶs. 

Figuƌe ϮϬ: haŶdleSigŶUp fuŶĐioŶ. 
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Figuƌe ϮϬ shoǁs the haŶdle“igŶUp fuŶĐioŶ used iŶ ǀalidaioŶ, the fuŶĐioŶ uses a state 
ǀaƌiaďle to stoƌe eƌƌoƌ ŵessages, ǁhiĐh gets ƌeset eaĐh iŵe the fuŶĐioŶ is Đalled. The 
fuŶĐioŶ is Đalled oŶ the ďutoŶ pƌess aŶd if the fuŶĐioŶ passes, the useƌ is ƌegisteƌed ǁith 
the AuthCoŶteǆt.  
 

Hoŵe SĐƌeeŶ 

 

 

 

The hoŵe sĐƌeeŶ is the aŶĐhoƌ foƌ ŵost of the ŶaǀigaioŶ iŶ the appliĐaioŶ, hoǁeǀeƌ the 
ŵaiŶ fuŶĐioŶ of the sĐƌeeŶ is to lauŶĐh the sleep jouƌŶeǇ. WheŶ aŶ authoƌised useƌ ǁho 
pƌeǀiouslǇ Đƌeated aŶ aĐĐouŶt aŶd is sill sigŶed iŶ opeŶs the app, theǇ aƌe takeŶ stƌaight to 
the hoŵe sĐƌeeŶ aŶd the ďutoŶ to staƌt the jouƌŶeǇ is pƌeseŶt iŵŵediatelǇ, as shoǁŶ oŶ 
the ƌight of Figuƌe Ϯϭ. If Ŷo sleep jouƌŶeǇ has ďeeŶ setup the ďutoŶ takes the useƌ stƌaight 
to the jouƌŶeǇ setup sĐƌeeŶ. “eǀeƌal otheƌ usaďilitǇ featuƌes ǁeƌe iŵpleŵeŶted to saisfǇ the 
peƌsoŶas of Maƌk aŶd Eŵŵa aŶd ƌeduĐe the diiĐultǇ of staƌiŶg the jouƌŶeǇ. Deep liŶkiŶg 
ǁas used to alloǁ the useƌ to lauŶĐh the appliĐaioŶ aŶd staƌt the sleep jouƌŶeǇ fƌoŵ 
sĐaŶŶiŶg the NFC tag itself, ǁith Ŷo otheƌ iŶteƌaĐioŶ Ŷeeded. Deep liŶkiŶg is a uŶiied 
pƌotoĐol ǁhiĐh eŶaďles IOT deǀiĐes ;iŶ this iŶstaŶĐe aŶ NFC tagͿ aŶd appliĐaioŶs ;iŶ this 
iŶstaŶĐe “leep JouƌŶeǇͿ to iŶteƌaĐt ǁithout the Ŷeed foƌ useƌ iŶput ;Al-Gaƌadi et al. ϮϬϮϬͿ. 
 

 

 

Figuƌe Ϯϭ: Hoŵe SĐƌeeŶ ǁith aŶd ǁithout a Đƌeated sleep jouƌŶeǇ. 
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WheŶ the NFC tags aƌe ǁƌiteŶ iŶ the appliĐaioŶ, theǇ aƌe ǁƌiteŶ ǁith a UŶifoƌŵ ‘esouƌĐe 
IdeŶiieƌ ;U‘IͿ foƌ the appliĐaioŶ ;Google ϮϬϮϯďͿ. The U‘I ĐoŶtaiŶs tǁo paƌts, the paĐkage 
Ŷaŵe iŶ this Đase Đoŵ.sleepjouƌŶeǇ aŶd the haďit Ŷaŵe, ĐƌeaiŶg the U‘I 
Đoŵ.sleepjouƌŶeǇ://haďit. OŶ the app lauŶĐh theƌe is aŶ eǀeŶt listeŶeƌ ǁhiĐh ĐheĐks the U‘I 
agaiŶst the iƌst haďit iŶ the sleep jouƌŶeǇ, if the haďits ŵatĐh the useƌ is takeŶ stƌaight to 
the sleep jouƌŶeǇ sĐƌeeŶ, otheƌǁise theǇ aƌe takeŶ to the hoŵe sĐƌeeŶ. The iŵpleŵeŶtaioŶ 
of deep liŶkiŶg ǁithiŶ the pƌototǇpe appliĐaioŶ is shoǁŶ iŶ Figuƌe ϮϮ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Figuƌe ϮϮ: Deep LiŶkiŶg iŵpleŵeŶtaioŶ. 
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JouƌŶeǇ Setup SĐƌeeŶ 

 

 

 

Figuƌe Ϯϯ: Setup SĐƌeeŶ ďefoƌe aŶd ateƌ addiŶg a haďit ǁith iŶteƌŵediaƌǇ sĐƌeeŶs shoǁŶ. 
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Iŵages haǀe ďeeŶ iŶĐoƌpoƌated iŶto the sĐƌeeŶs iŶ Figuƌe Ϯϯ to iŵpƌoǀe the oǀeƌall look of 
the appliĐaioŶ, these iŵages aƌe pulled fƌoŵ the dataďase aŶd shoǁŶ to the useƌ oŶ a feǁ 
difeƌeŶt sĐƌeeŶs. To iŵpƌoǀe the useƌ eǆpeƌieŶĐe a loadeƌ ĐoŵpoŶeŶt ǁas iŵpleŵeŶted 
usiŶg the ‘eaĐt Naiǀe aĐiǀitǇ iŶdiĐatoƌ to ĐoŵŵuŶiĐate ĐoŶteŶt loadiŶg oŶ a page. This ǁas 
iŵpoƌtaŶt ǁith iŵages ďeiŶg ƌeŶdeƌed so the useƌ ǁas aǁaƌe soŵethiŶg ǁas happeŶiŶg iŶ 
the ďaĐkgƌouŶd. 
 

 

 

The fuŶĐioŶ shoǁŶ iŶ Figuƌe Ϯϰ uses NDEF foƌ data ǁƌiiŶg aŶd has ďeeŶ ŵodiied fƌoŵ 
doĐuŵeŶtaioŶ ďǇ ;‘eǀtelteĐh aŶd Whitedoggϭϯ ϮϬϮϯͿ. The U‘I desĐƌiďed eaƌlieƌ is stoƌed iŶ 
the NFC tag usiŶg NDEF aŶd uploaded to the dataďase usiŶg a Đustoŵ ĐoŵpoŶeŶt. The 
fuŶĐioŶ uilises the NFCPƌoŵpt fƌoŵ Figuƌe ϭϳ aŶd pƌoǀides Đleaƌ feedďaĐk to the useƌ if 
eitheƌ the NFC oƌ dataďase ǁƌiiŶg fails. 
 

 

 

 

 

 

 

 

Figuƌe Ϯϰ: asǇŶĐ fuŶĐioŶ used to ǁƌite data to NFC tags. 
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JouƌŶeǇ SĐƌeeŶ  
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Figuƌe Ϯϱ: Floǁ Đhaƌt illustƌaiŶg the iŶteƌaĐioŶs ǀia ďutoŶ pƌess aŶd NFC tag iŶ the sleep jouƌŶeǇ. AͿ Deep 
LiŶkiŶg Route foƌ staƌiŶg sleep jouƌŶeǇ. BͿ Coŵpleted jouƌŶeǇ sĐƌeeŶ. CͿ Hoŵe sĐƌeeŶ at eŶd of jouƌŶeǇ.  

Figuƌe ϭϳ: ValidaioŶ logiĐ foƌ seiŶg the aŶdƌoid pƌoŵpt iŶ iguƌe ǆ.Figuƌe ϭϴ: Floǁ Đhaƌt illustƌaiŶg the 
iŶteƌaĐioŶs ǀia ďutoŶ pƌess aŶd NFC tag iŶ the Sleep JouƌŶeǇ.
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To eǆplaiŶ the jouƌŶeǇ sĐƌeeŶ a loǁ Đhaƌt is used to ǁalk thƌough the useƌ jouƌŶeǇ iŶĐludiŶg 
hoǁ ǀalidaioŶ is iŵpleŵeŶted. Figuƌe Ϯϱ shoǁs hoǁ a useƌ ĐaŶ lauŶĐh the sleep jouƌŶeǇ 
thƌough deep liŶkiŶg ;AͿ, the useƌ path takeŶ thƌough the sleep jouƌŶeǇ usiŶg ďutoŶ pƌesses 
oƌ tappiŶg NFC tags, as ǁell as the ǀalidaioŶ iŵpleŵeŶted ;ƌed ƌoutesͿ foƌ iŶĐoƌƌeĐt NFC tag 
sĐaŶs. The iŵpleŵeŶtaioŶ of the ǀalidaioŶ used is shoǁŶ iŶ Figuƌe Ϯϲ: 
 

IŶteŶioŶ ǁas the keǇ paƌt of iŵpleŵeŶiŶg the jouƌŶeǇ sĐƌeeŶ shoǁŶ iŶ Figuƌe Ϯϱ, oŶĐe a 
useƌ sĐaŶs the iƌst tag oƌ pƌesses the iŵe foƌ ďed ďutoŶ the jouƌŶeǇ staƌts aŶd does Ŷot 
Đoŵplete uŶil the useƌ is pƌeseŶted the ͞Good Night͟ teǆt oŶ the Đoŵpleted jouƌŶeǇ sĐƌeeŶ 
;BͿ. The loǁ thƌough these sĐƌeeŶs is oŶe ǁaǇ aŶd pƌogƌesses as the useƌ ƌespoŶds to the 
appliĐaioŶ pƌoŵpts. To haŶdle the AŶdƌoid NFC pƌoŵpt a ďutoŶ ;Pƌess to CoŶiŶueͿ ǁas 
iŵpleŵeŶted foƌ the useƌ to ĐoŵŵuŶiĐate to the appliĐaioŶ that the pƌeǀious haďit had 
ďeeŶ Đoŵplete aŶd the useƌ ǁas ƌeadǇ to ŵoǀe oŶ to the Ŷeǆt. WheŶ the useƌ ƌeaĐhes the 
Đoŵpleted jouƌŶeǇ sĐƌeeŶ the appliĐaioŶ ƌediƌeĐts the useƌ ďaĐk to the hoŵe sĐƌeeŶ aŶd 
Ŷoiies the useƌ of the suĐĐessful JouƌŶeǇ ;CͿ.  
 

HistoƌǇ SĐƌeeŶ  
 

Figuƌe Ϯϲ: ValidaioŶ logiĐ foƌ seiŶg the aŶdƌoid pƌoŵpt iŶ Figuƌe ϭϳ. 

Figuƌe Ϯϳ: HistoƌǇ SĐƌeeŶ 
displaǇiŶg iŶfoƌŵaioŶ aďout 
pƌeǀiouslǇ Đoŵpleted Sleep 
JouƌŶeǇs. 
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The histoƌǇ sĐƌeeŶ ƌetƌieǀes iŶfoƌŵaioŶ fƌoŵ the Fiƌestoƌe dataďase aďout the sleep 
jouƌŶeǇs a useƌ has pƌeǀiouslǇ Đoŵplete, the iŵpleŵeŶtaioŶ of ǁhiĐh is shoǁŶ iŶ Figuƌe Ϯϴ. 
As shoǁŶ iŶ Figuƌe Ϯϳ the desigŶ is ŵiŶiŵal ǁith a liŵited aŵouŶt of iŶfoƌŵaioŶ displaǇed, 
iŶteŶded so a useƌ doesŶ͛t speŶd loŶg peƌiods of iŵe aĐĐessiŶg this data. As stated iŶ the 
desigŶ Đhapteƌ the histoƌǇ sĐƌeeŶ ǁas iŵpleŵeŶted to saisfǇ the useƌ peƌsoŶas of “aƌah aŶd 
Daǀid ǁho ďoth had a keeŶ iŶteƌest iŶ iŵpƌoǀiŶg sleep ƌouiŶes aŶd iŶtegƌaiŶg teĐhŶologǇ 
iŶto eǆisiŶg ƌouiŶes.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

Figuƌe Ϯϴ: fetĐhSĐƌeeŶData fuŶĐioŶ used to populate data oŶ the 
HistoƌǇ SĐƌeeŶ. 



 ϱϮ 

SeiŶgs SĐƌeeŶ  

 

 

 

It ǁas iŵpoƌtaŶt foƌ useƌs to ďe aďle to see the iŶfoƌŵaioŶ fƌoŵ the oŶďoaƌdiŶg sĐƌeeŶ 
agaiŶ ďut iŶ a ŶoŶ-oďtƌusiǀe ǁaǇ, as shoǁŶ iŶ Figuƌe Ϯϵ. The sigŶ out ďutoŶ pƌeseŶt oŶ this 
sĐƌeeŶ is iŵpoƌtaŶt iŶ useƌ tƌust aŶd the haŶdliŶg of useƌ data, as ǁell as pƌoǀidiŶg aŶ 
oppoƌtuŶitǇ foƌ useƌs to Đƌeate ŵuliple aĐĐouŶts. 
 

 

Thƌough this Đhapteƌ the pƌototǇpe Đƌeated foƌ the useƌ tesiŶg has ďeeŶ eǆploƌed aŶd 
deŵoŶstƌated. The ƌeasoŶiŶg ďehiŶd the deĐisioŶs haǀe ďeeŶ uŶdeƌstood aŶd ie ďaĐk to 
the pƌeǀious Đhapteƌ of ďoth the desigŶ aŶd useƌ ƌeƋuiƌeŵeŶts. Neǆt the tesiŶg that ǁas 
peƌfoƌŵed usiŶg the appliĐaioŶ fƌoŵ this Đhapteƌ ǁill ďe eǆplaiŶed aŶd aŶalǇsed.  
 

 

 

 

 

 

Figuƌe Ϯϵ: SeiŶgs SĐƌeeŶ ĐoŶtaiŶiŶg SigŶ 
Out fuŶĐioŶalitǇ. 
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Useƌ TesiŶg aŶd AŶalǇsis 

 

As stated iŶ the liteƌatuƌe ƌeǀieǁ haďit foƌŵaioŶ takes oŶ aǀeƌage ϲϲ daǇs to deǀelop so a 
pƌiŵaƌǇ foĐus oŶ the useaďilitǇ ǁas takeŶ aĐƌoss the ƌeƋuiƌeŵeŶt, desigŶ, aŶd tesiŶg stages 
of this pƌojeĐt. Hoǁeǀeƌ, seǀeƌal iŵpoƌtaŶt ĐhoiĐes ǁeƌe ŵade ƌegaƌdiŶg the poteŶial foƌ 
this app to pƌoŵote haďit foƌŵaioŶ. This Đhapteƌ ǁill ƌeǀieǁ the useƌ featuƌes deǀeloped 
fƌoŵ the ƌeƋuiƌeŵeŶts Đhapteƌ ďut ǁill also eǆploƌe the desigŶ ĐhoiĐes ŵade iŶ deǀelopiŶg a 
ƌeseaƌĐh dƌiǀeŶ appliĐaioŶ ǁith the poteŶial foƌ pƌoŵoiŶg healthǇ sleep ƌouiŶes.  
 

MethodologǇ 

 

PaƌiĐipaŶts aŶd ReĐƌuitŵeŶt 
 

PaƌiĐipaŶts ǁeƌe ƌeĐƌuited fƌoŵ those ǁho Đoŵpleted the useƌ ƌeƋuiƌeŵeŶts suƌǀeǇ as ǁell 
as thƌough soĐial ŵedia posts. IŶ the eŶd all ϲ of the paƌiĐipaŶts ǁho agƌeed to paƌiĐipate 
ǁeƌe ƌeĐƌuited fƌoŵ the pƌeǀious pool of useƌ tesiŶg paƌiĐipaŶts. This ǁas ǀeƌǇ useful as 
the useƌ peƌsoŶas had ďeeŶ geŶeƌated of those paƌiĐipaŶts aŶd as suĐh the ϲ paƌiĐipaŶts 
Đoǀeƌed the ϰ difeƌeŶt useƌ peƌsoŶas. Hoǁeǀeƌ, as ǁill ďe disĐussed lateƌ theƌe ǁas a leǀel 
of detail ŵissiŶg iŶ the useƌ peƌsoŶas ǁhiĐh ǁas highlighted ďǇ the useƌ tesiŶg.  
 

Mateƌials  
 

The useƌ tesiŶg iŶǀolǀed thƌee difeƌeŶt tǇpes of aŶalǇsis:  
• Moďile App ‘aiŶg “Đale ;MA‘“Ϳ  
• TheŵaiĐ aŶalǇsis  
• Test Đases 

 

The MA‘“ useaďilitǇ assessŵeŶt tool ǁas seleĐted foƌ its speĐiiĐitǇ to the ĐhoseŶ suďjeĐt of 
this ƌeseaƌĐh pƌojeĐt. The MA‘“ ǁas desigŶed to assess the useaďilitǇ of ŵoďile appliĐaioŶs 
aŶd speĐiiĐallǇ ŵoďile health appliĐaioŶs. Whilst otheƌ geŶeƌal useaďilitǇ tools suĐh as the 
“Ǉsteŵ UsaďilitǇ “Đale ;“U“Ϳ oƌ the UsaďilitǇ TesiŶg EǀaluaioŶ QuesioŶŶaiƌe ;UTEQͿ haǀe a 
ďƌoad appliĐaďilitǇ, the MA‘“ is faƌ ŵoƌe suited to this pƌojeĐt. Figuƌe ϯϬ pƌoǀides aŶ 

Figuƌe ϯϬ: DeiŶiioŶs of the MARS seĐioŶs takeŶ fƌoŵ ;Salazaƌ et al. ϮϬϭϴͿ. 
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oǀeƌǀieǁ of the seĐioŶs of the MA‘“, ǁith the speĐiiĐ iŵpleŵeŶtaioŶ used iŶ this studǇ 
shoǁŶ iŶ AppeŶdiǆ B.  
 

TheŵaiĐ aŶalǇsis ǁas peƌfoƌŵed oŶ a set of iŶteƌǀieǁs ĐoŶduĐted at the eŶd of the 
eǆteŶded-use studǇ. TƌaŶsĐƌipts aŶd ƌeĐoƌdiŶgs ǁeƌe takeŶ of the iŶteƌǀieǁs, so that keǇ 
theŵes Đould ďe uŶdeƌstood.  
 

Test Đases ǁeƌe Đƌeated fƌoŵ the useƌ stoƌies gatheƌed thƌough the useƌ ƌeƋuiƌeŵeŶts 
aŶalǇsis. The test Đases ǁeƌe desigŶed to assess the useaďilitǇ of the appliĐaioŶ thƌough 
ǀaƌious sĐeŶaƌios, pƌoǀidiŶg a pass oƌ fail ďased oŶ ǁhetheƌ theǇ saisied the Đƌiteƌia of the 
test Đase.  
 

Pilot StudǇ 

 

Pƌioƌ to useƌ tesiŶg the appliĐaioŶ ǁas uploaded to the Google PlaǇ “toƌe usiŶg the Google 
Deǀelopeƌ CoŶsole ;Google Ŷ.d.Ϳ. The sotǁaƌe alloǁs a useƌ to lauŶĐh aŶ appliĐaioŶ to 
testeƌs as ǁell as puďliĐlǇ puďlish the appliĐaioŶ. Foƌ the iŶiial ƌouŶd of useƌ tesiŶg iŶteƌŶal 
tesiŶg ǁas ĐhoseŶ to ĐoŶtƌol aŶd liŵit the usage of the appliĐaioŶ to just the seleĐted 
useƌs.   

 

The Deǀelopeƌ CoŶsole alloǁs a deǀelopeƌ to Đƌeate ƌeleases aŶd update the appliĐaioŶ 
ǁith Ŷeǁ ǀeƌsioŶs. These app ďuŶdles aƌe Đƌeated thƌough AŶdƌoid “tudio ;Google, ϮϬϮϮͿ 
aŶd use Gƌadle ;Gƌadle IŶĐ., ϮϬϮϯͿ to ďuŶdle the souƌĐe Đode foƌ ƌelease. This ǁas ǀeƌǇ 
useful as a pilot test ǁas ƌuŶ ǁith ďoth the pƌojeĐt supeƌǀisoƌ aŶd aŶotheƌ seleĐted useƌ. The 
pilot test aiŵed to look at the doǁŶloadiŶg aŶd iŶiial setup of the appliĐaioŶ to eŶsuƌe this 
pƌoǀided Ŷo pƌoďleŵs foƌ the useƌ tesiŶg. OŶ the ďaĐk of this iŶiial tesiŶg a setup 

Figuƌe ϯϭ: Google PlaǇ Stoƌe lisiŶg foƌ the pƌototǇpe 
appliĐaioŶ ǁith the updated ƌelease ĐhaŶges ateƌ the 
pilot tesiŶg. 
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iŶstƌuĐioŶ ŵaŶual ǁas Đƌeated as theƌe ǁeƌe seǀeƌal uŶusual ďehaǀiouƌs ǁheŶ 
doǁŶloadiŶg aŶ iŶteƌŶal tesiŶg appliĐaioŶ thƌough the Google PlaǇ “toƌe. Whilst Ŷot a 
foƌŵal test Đase these iŶstƌuĐioŶs alloǁed the useƌs to suĐĐessfullǇ use the Google tesiŶg 
plafoƌŵ to doǁŶload aŶd iŶstall the appliĐaioŶ.  
 

The pilot tesiŶg also highlighted soŵe ƌeadaďilitǇ pƌoďleŵs as ǁell as a laĐk of ĐoŶiƌŵaioŶ 
ĐheĐks foƌ the useƌ ǁheŶ sigŶiŶg out. ChaŶges ǁeƌe ŵade to the tǇpogƌaphǇ as ǁell as 
addiŶg a ĐoŶiƌŵaioŶ pƌoŵpt to the sigŶ out ďutoŶ to iŵpƌoǀe the useƌ eǆpeƌieŶĐe.  
 

PƌoĐeduƌe  
 

The useƌ tesiŶg ǁas split iŶto tǁo paƌts, paƌiĐipaŶts ǁeƌe asked to ŵeet aŶd set up the 
appliĐaioŶ oŶ daǇ oŶe of the tesiŶg, this alloǁed useaďilitǇ tesiŶg to ďe Đoŵpleted oŶ the 
appliĐaioŶ setup. Test Đases ǁeƌe used to ǀeƌifǇ the appliĐaioŶs useaďilitǇ agaiŶst the 
ƌeƋuiƌeŵeŶts, all test Đases eǆĐludiŶg ϳ, ϴ aŶd ϵ ǁeƌe peƌfoƌŵed iŶ peƌsoŶ aŶd paƌiĐipaŶts 
ǁeƌe eŶĐouƌaged to thiŶk aloud duƌiŶg eaĐh test Đase. ‘esults ǁeƌe Đaptuƌed aŶd aŶǇ 
ĐhaŶges ƌeƋuiƌed upoŶ a failed test ǁeƌe doĐuŵeŶted. Test Đases ϳ,ϴ aŶd ϵ ǁeƌe peƌfoƌŵed 
ƌeŵotelǇ at the eŶd of the eǆteŶded-use studǇ. The iŶdiǀidual test Đases aƌe shoǁŶ iŶ the 
ƌesults seĐioŶ of this Đhapteƌ.  
 

OŶ daǇ oŶe paƌiĐipaŶts ǁeƌe giǀeŶ TǇpe Ϯ NFC tags foƌ the duƌaioŶ of the studǇ, aŶd ǁeƌe 
asked to setup thƌee haďits foƌ the sleep ƌouiŶe: 

• A pƌe-eǆisiŶg haďit ;suggesioŶ ďeiŶg ďƌushiŶg teethͿ  
• A Ŷeǁ haďit theǇ ǁaŶted to iŶĐoƌpoƌate. 
• A iŶal pƌe-deiŶed haďit of plaĐiŶg the phoŶe aǁaǇ fƌoŵ the ďed ďefoƌe sleep.  

This ƌouiŶe alloǁed foƌ a leǀel of iŶdiǀidualitǇ ǁhilst sill folloǁiŶg a set stƌuĐtuƌe foƌ the 
tesiŶg. PaƌiĐipaŶts ǁeƌe theŶ asked to use the appliĐaioŶ foƌ iǀe Ŷights ďefoƌe ďed, to 
ďeteƌ uŶdeƌstaŶd the iŵpaĐt of this appliĐaioŶ oŶ a pƌe-sleep ƌouiŶe. PaƌiĐipaŶts ǁould 
go aďout theiƌ Ŷoƌŵal daǇ aŶd upoŶ ďƌushiŶg theiƌ teeth, ďegiŶ the sleep ƌouiŶe ďǇ 
sĐaŶŶiŶg the iƌst tag. PaƌiĐipaŶts ǁeƌe eŶĐouƌaged to Đoŵplete the sleep ƌouiŶe hoǁeǀeƌ 
theǇ felt ďest aŶd iŶish the ƌouiŶe ďǇ leaǀiŶg the phoŶe oŶ the iŶal tag. OŶ the siǆth daǇ 
the paƌiĐipaŶts ǁeƌe asked to ŵeet ǀiƌtuallǇ so a loŶgeƌ eǀaluaioŶ Đould ďe peƌfoƌŵed. 
The paƌiĐipaŶts ǁeƌe giǀeŶ the Moďile App ‘aiŶg “Đale ;MA‘“Ϳ, the iŶal test Đases ;ϳ, ϴ 
aŶd ϵͿ ǁeƌe Đoŵpleted, aŶd aŶ iŶteƌǀieǁ ǁas ĐoŶduĐted ǁith the paƌiĐipaŶts to eǀaluate 
theiƌ eǆpeƌieŶĐe ďoth ƋualitaiǀelǇ aŶd ƋuaŶitaiǀelǇ.  

 

AŶalǇsis  
 

Moďile App RaiŶg SĐale ;MARSͿ 
 

The MA‘“ is diǀided iŶto seĐioŶs as shoǁŶ iŶ Figuƌe ϯϬ ǁith eaĐh seĐioŶ giǀeŶ a ŵeaŶ 
sĐoƌe ďased oŶ the ƌesults fƌoŵ the ϲ iŶdiǀidual paƌiĐipaŶts. The app ƋualitǇ sĐoƌe is the 
ŵeaŶ sĐoƌe of seĐioŶs A to D, the suďjeĐiǀe app ƋualitǇ pƌoǀides iŶsight iŶto the 
paƌiĐipaŶts peƌĐeiǀed iŶteƌest iŶ the appliĐaioŶ aŶd the app speĐiiĐ sĐoƌe shoǁs hoǁ ŵuĐh 
the paƌiĐipaŶts felt the app pƌoŵpted ďehaǀiouƌ ĐhaŶge. The full details of the MA‘“ 
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iŵpleŵeŶtaioŶ foƌ this studǇ aƌe shoǁŶ iŶ AppeŶdiǆ B. To aŶalǇse the ƌesults of the MA‘“ 
the ƌesults ǁeƌe Đoŵpaƌed to a Đoŵpaƌaiǀe studǇ peƌfoƌŵed ďǇ ;“alazaƌ et al. ϮϬϭϴͿ. 
The studǇ Đoŵpaƌed the MA‘“ ƌesults of ϭϴ health appliĐaioŶs aŶd ƌaŶked those 
appliĐaioŶs fƌoŵ ďest to ǁoƌst. 
 

TheŵaiĐ AŶalǇsis  
 

;BƌauŶ aŶd Claƌke ϮϬϬϲͿ detail a step-ďǇ-step pƌoĐess foƌ peƌfoƌŵiŶg theŵaiĐ aŶalǇsis ǁhiĐh 
ǁas used as a ďluepƌiŶt to ideŶifǇ theŵes pƌeseŶt ǁithiŶ the data aŶd to ďeteƌ uŶdeƌstaŶd 
aŶd aŶsǁeƌ the keǇ ƋuesioŶ of this ƌeseaƌĐh. Whilst soŵe of the data aligŶed ǁith pƌeǀious 
eǆpeĐtaioŶs theƌe ǁeƌe a feǁ aƌeas ǁhiĐh eŵeƌged ǁhiĐh ǁeƌe Ŷot aŶiĐipated. 
 

Test Cases  
 

EaĐh test Đase has a set of eǆpeĐted ƌesults aŶd the aĐtual ƌesults ǁhiĐh ǁeƌe oďseƌǀed. The 
test Đases ƌeĐeiǀe a pass oƌ fail ďased oŶ ǁhetheƌ the aĐtual ƌesults aĐƌoss all paƌiĐipaŶts 
ŵatĐhes the eǆpeĐted ƌesults. Failed tests ĐoŶtaiŶ a pƌoposed ĐhaŶge iŶteŶded to ďƌiŶg the 
test Đase up to the ĐoƌƌeĐt staŶdaƌd.   
 

Results 

 

Moďile App RaiŶg SĐale ;MARSͿ 
 

Taďle ϭ shoǁs the ƌesults of the MA‘“ assessŵeŶt giǀeŶ to the paƌiĐipaŶts, the sĐoƌes foƌ 
eaĐh seĐioŶ aƌe ĐalĐulated oŶ a sĐale of ϭ ;iŶadeƋuateͿ to ϱ ;eǆĐelleŶtͿ. WheŶ ĐoŵpaƌiŶg 
these ŵeaŶ sĐoƌes displaǇed iŶ Taďle ϭ to a studǇ oŶ ϭϴ health appliĐaioŶs peƌfoƌŵed ďǇ 
;“alazaƌ et al. ϮϬϭϴͿ, ǁe ĐaŶ see that ďest ƌated appliĐaioŶs iŶ that studǇ had aŶ app ƋualitǇ 
sĐoƌe of ϰ.Ϭ aŶd iŶteƌesiŶglǇ aŶ app speĐiiĐ sĐoƌe of ϯ.ϱϭ. The pƌototǇpe Đƌeated foƌ this 
pƌojeĐt falls iŶ liŶe ǁith the highest ƌated apps fƌoŵ that studǇ aŶd shoǁs soŵe pƌoŵisiŶg 
sigŶs of pƌoŵoiŶg ďehaǀiouƌ ĐhaŶge thƌough its featuƌes. 
 

 
Taďle ϭ: Results of the MARS Đoŵpleted ďǇ the siǆ paƌiĐipaŶts. 

 

 

 

 

 

 

 

 

 

 

SeĐioŶ  MeaŶ SĐoƌe 

A: EŶgageŵeŶt  ϯ.ϰ 

B: FuŶĐioŶalitǇ ϰ.ϱ 

C: AestheiĐs ϰ.ϲ 

D: IŶfoƌŵaioŶ  Ϯ.ϳ 

E: “uďjeĐiǀe App QualitǇ ϯ.ϳ 

F: App “peĐiiĐ  ϯ.ϴ 

  

App QualitǇ SĐoƌe ;A – DͿ ϯ.ϴ 
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TheŵaiĐ AŶalǇsis  
 

 

Theŵe ϭ – EŶgagiŶg iŶ KiŶeiĐ RouiŶes thƌough NFC iŶteƌaĐioŶ. 
 

All paƌiĐipaŶts talked aďout the ďeŶeit of phǇsiĐallǇ sĐaŶŶiŶg the tags as theǇ Đoŵpleted 
the ƌouiŶe aŶd hoǁ that pƌoǀided ŵoiǀaioŶ Đoŵpaƌed to pƌeǀious apps theǇ had used 
ǁith siŵilaƌ fuŶĐioŶ. NFC tags ǁeƌe ĐhoseŶ to pƌoǀide a ŵoƌe taŶgiďle eǆpeƌieŶĐe aŶd take 
aǁaǇ fƌoŵ the puƌelǇ digital aspeĐt of usiŶg a ŵoďile appliĐaioŶ, it is Đleaƌ fƌoŵ the 
iŶteƌǀieǁs that the paƌiĐipaŶts eŶjoǇed the aĐiǀe eŶgageŵeŶt this pƌoǀided:  
 

 ͞I ƌeallǇ like the phǇsiĐal eleŵeŶt, ǁheŶ I’ǀe used siŵilaƌ apps, theǇ laĐk that, ǁhiĐh is ƌeallǇ 
ŶiĐe aŶd uŶiƋue .͟ PaƌiĐipaŶt Ϯ 

 

͞Soŵehoǁ it adds eǆtƌa gƌaiiĐaioŶ foƌ ĐoŵpleiŶg the task .͟ PaƌiĐipaŶt ϭ 

 

Hoǁeǀeƌ, soŵe paƌiĐipaŶts talked aďout plaĐiŶg the tag iŶ a diiĐult to ƌeaĐh aƌea oƌ haǀiŶg 
the tags spaĐed aƌouŶd the house ĐausiŶg a leǀel of fƌiĐioŶ. The aďilitǇ to Đhoose aŶǇ haďit 
aŶd ŵoƌe iŵpoƌtaŶtlǇ plaĐe the tag aŶǇǁheƌe the paƌiĐipaŶt ǁaŶted iŶtƌoduĐed aŶ 
iŵpoƌtaŶt ĐoŶsideƌaioŶ. The NFC tag plaĐeŵeŶt ĐaŶ aĐt as a ǀaluaďle ĐustoŵisaioŶ foƌ the 
useƌ hoǁeǀeƌ, thoughful plaĐeŵeŶt of the tag should ďe eŶĐouƌaged as theƌe is a ďalaŶĐe to 
ďe fouŶd ďetǁeeŶ eŶgagiŶg phǇsiĐal iŶteƌaĐioŶ aŶd efoƌtless iŶteƌaĐioŶ: 
 

͞I ĐouldŶ’t sĐaŶ the tag ďeĐause of ǁheƌe I had stuĐk it so had to ŵoǀe the tag to aŶotheƌ 
loĐaioŶ .͟ PaƌiĐipaŶt Ϯ 

 

͞I ǁould ǁalk doǁŶstaiƌs to pƌepaƌe ŵǇ luŶĐh aŶd foƌget ŵǇ phoŶe haǀiŶg to ǁalk ďaĐk 
upstaiƌs iƌst ďefoƌe I Đould sĐaŶ the tag, got ŵǇ step ĐouŶt up at least .͟ PaƌiĐipaŶt ϯ 

 

HaǀiŶg to sĐaŶ the tag ǁhilst doiŶg the haďit ǁas also seeŶ as of ďeŶeit, pƌoǀidiŶg a gƌeateƌ 
ĐoŶŶeĐioŶ ďetǁeeŶ the app aŶd the haďit itself. As desĐƌiďed iŶ eaƌlieƌ Đhapteƌs ǀisual Đues 
plaǇ a sigŶiiĐaŶt ƌole iŶ haďit foƌŵaioŶ ;KhaŶ et al. ϮϬϮϭͿ. HaǀiŶg to sĐaŶ the tag aŶd ŵaƌk 
it doŶe iŶ the saŵe plaĐe iŶĐƌeases the loĐaioŶ ĐoŶteǆt foƌ that haďit aŶd iŵpƌoǀes the 
assoĐiaioŶ of the Đues giǀeŶ ďǇ the appliĐaioŶ: 
 

͞I fouŶd it useful seeiŶg ŵǇ toothďƌush aŶd haǀiŶg to the sĐaŶ the tag Ŷeǆt to it, iŶstead of 
ŵaƌkiŶg soŵethiŶg as doŶe lateƌ oŶ .͟ PaƌiĐipaŶt Ϯ 

 

͞It’s difeƌeŶt to haǀiŶg aŶ app ǁheƌe I just ŵaƌk thiŶgs as iĐk, iĐk, iĐk, doŶe. IŶstead of 
haǀiŶg the phǇsiĐal aspeĐt.͟  PaƌiĐipaŶt ϰ 

 

Theƌe ǁas hoǁeǀeƌ sill a leaƌŶiŶg Đuƌǀe iŶǀolǀed foƌ soŵe paƌiĐipaŶts ǁith usiŶg the NFC 
tag, so loǁeƌiŶg that diiĐultǇ thƌeshold as ŵuĐh as possiďle is iŵpoƌtaŶt. Moƌe detailed 
iŶstƌuĐioŶs aŶd Đleaƌ guidaŶĐe aƌouŶd the use of NFC tags ǁould haǀe ďeeŶ of ďeŶeit, 
iŶĐludiŶg as touĐhed oŶ eaƌlieƌ iŶtuiiǀe plaĐeŵeŶt suggesioŶs. These aspeĐts ǁould 



 ϱϴ 

iŶĐƌease the ease of use foƌ the useƌ aŶd theƌefoƌe eŶsuƌe ƌeliaďilitǇ aŶd ĐoŶsisteŶĐǇ iŶ the 
use of the appliĐaioŶ: 
 

͞I had a Đouple iŵes ǁheƌe I ĐouldŶ’t get the tag to sĐaŶ ǁhiĐh I ĐouldŶ’t ǁoƌk out .͟  
PaƌiĐipaŶt ϲ 

 

͞I hadŶ’t seeŶ NFC tags ďefoƌe so ǁasŶ’t suƌe ǁheƌe ďest to plaĐe theŵ oƌ ǁhiĐh haďits to 
Đhoose .͟ PaƌiĐipaŶt ϱ 

 

OŶe paƌiĐipaŶt had pƌeǀiouslǇ used NFC teĐhŶologǇ foƌ a diaďetes ŵoŶitoƌ aŶd ĐoŵŵeŶted 
oŶ hoǁ seaŵless it ǁas to use haǀiŶg used the teĐhŶologǇ ďefoƌe aŶd otheƌ paƌiĐipaŶts 
also didŶ͛t iŶd the teĐhŶologǇ ĐhalleŶgiŶg. It is iŵpoƌtaŶt to ƌeŵeŵďeƌ aŶd desigŶ foƌ those 
ǁith the least kŶoǁledge of a teĐhŶologǇ, hoǁeǀeƌ, as NFC teĐhŶologǇ ĐoŶiŶues to ďe ŵoƌe 
ƌeadilǇ used, kŶoǁledge iŶ this aƌea ǁill iŶĐƌease: 
 

͞I use oŶe to sĐaŶ foƌ ŵǇ diaďetes ŵoŶitoƌ, so it ǁoƌked just the saŵe .͟ PaƌiĐipaŶt ϯ 

 

 

Theŵe Ϯ – The ďalaŶĐe ďetǁeeŶ ĐustoŵisaioŶ aŶd siŵpliĐitǇ. 
 

PaƌiĐipaŶts ŵade seǀeƌal ĐoŵŵeŶts aďout the ease of seiŶg up the appliĐaioŶ as ǁell as 
the siŵpliĐitǇ of staƌiŶg the ƌouiŶe eaĐh Ŷight. These ĐoŵŵeŶts highlight the iŵpoƌtaŶĐe 
aŶd desiƌe foƌ siŵpliĐitǇ aŶd ease of setup iŶ aŶ appliĐaioŶ aiŵed at ďehaǀiouƌ ĐhaŶge.  
Efoƌtless iŶteƌaĐioŶ ǁas a keǇ desigŶ featuƌe, aŶd the paƌiĐipaŶts ƌeiŶfoƌĐed the suĐĐess of 
this ǁithiŶ the appliĐaioŶ: 
 

͞It’s so easǇ aŶd sleek, it’s ƌeallǇ siŵple to use, so Ǉou kŶoǁ ǁheŶ Ǉou iƌst use it, it ƌeallǇ 
isŶ’t that ĐoŵpliĐated .͟ PaƌiĐipaŶt ϭ 

 

͞BeiŶg aďle to see the tag aŶd just tap ŵǇ phoŶe aŶd it ǁould just pop up, it’s pƌetǇ Đool 
hoǁ Ǉou doŶ’t haǀe to go lookiŶg foƌ the app .͟ PaƌiĐipaŶt ϲ 

 

Hoǁeǀeƌ, ŶeaƌlǇ all paƌiĐipaŶts ǁaŶted ŵoƌe ĐustoŵisaioŶ featuƌes ǁithiŶ the appliĐaioŶ 
ǁhilst also pƌeǀiouslǇ ĐoŵŵeŶiŶg oŶ hoǁ theǇ liked the ĐleaŶ aŶd ŵiŶiŵal appƌoaĐh. 
FiŶdiŶg a ǁaǇ to test aŶd iŶĐƌeŵeŶtallǇ iŶtƌoduĐe featuƌes foƌ those ǁho desiƌe ŵoƌe 
Đoŵpleǆed featuƌes ǁould likelǇ ďe aŶ oŶgoiŶg ĐhalleŶge iŶ the appliĐaioŶ desigŶ. The 
pƌioƌitǇ ǁould ďe ŵaiŶtaiŶiŶg the ŵiŶiŵal iŶteƌfaĐe aŶd Đoƌe sĐieŶĐe ďased featuƌes ǁhilst 
pƌoǀidiŶg disĐoǀeƌaďle opioŶal featuƌes that eŶhaŶĐe the useƌ eǆpeƌieŶĐe: 
 

͞I ǁould like aŶ opioŶ to iŶput ŵǇ shit pateƌŶs .͟  PaƌiĐipaŶt ϯ 

 

͞It ǁould ďe Đool to add a iŵeƌ opioŶ to the tasks to tƌaĐk hoǁ loŶg ǁe did theŵ .͟  
PaƌiĐipaŶt ϱ 

 

͞I ǁaŶt to set Ŷeǁ haďits aŶd haǀe a loŶgeƌ jouƌŶeǇ .͟ PaƌiĐipaŶt ϭ 

 



 ϱϵ 

PaƌiĐipaŶts ǁeƌe eŶĐouƌaged to Đƌeate a uŶiƋue sleep ƌouiŶe foƌ theŵ to ďƌiŶg iŶdiǀidualitǇ 
to theiƌ haďits, hoǁeǀeƌ alloǁiŶg that ĐustoŵisaioŶ Đƌeated issues foƌ soŵe. This is the keǇ 
poiŶt ǁith ĐustoŵisaioŶ aŶd a pƌoďleŵ ǁith deǀelopiŶg a featuƌe ƌiĐh appliĐaioŶ. The 
iŶdiǀidualitǇ ďeiŶg sought to iŵpƌoǀe haďit foƌŵaioŶ ĐaŶ lead to a poteŶial ƌisk of 
disĐouƌageŵeŶt fƌoŵ usiŶg the appliĐaioŶ: 
 

͞I put oŶe of ŵǇ haďits as paĐkiŶg luŶĐh foƌ the Ŷeǆt daǇ, I ƌealised I should haǀe doŶe 
soŵethiŶg ŵoƌe sleep ƌouiŶe as I eŶded up aŶd doǁŶ the staiƌs a lot .͟ PaƌiĐipaŶt Ϯ 

 

͞I ǁaŶted to ĐhaŶge ŵǇ haďit ateƌ the iƌst daǇ ďut thought that ǁould ŵess thiŶgs up͟ 
PaƌiĐipaŶt ϲ 

 

 

Theŵe ϯ – FiŶdiŶg ĐoŶsisteŶĐǇ iŶ the iƌƌegulaƌ. 
 

WheŶ desigŶiŶg the appliĐaioŶ, the useƌ peƌsoŶas ǁeƌe ƌefeƌeŶĐed to eŶsuƌe the useƌ 
Ŷeeds ǁeƌe ŵet, the tǁo peƌsoŶas Eŵŵa aŶd Maƌk ǁho ǁeƌe ƌeluĐtaŶt to ĐhaŶge iŶfoƌŵed 
a ŵiŶiŵal aŶd siŵpliied app desigŶ. Hoǁeǀeƌ, PaƌiĐipaŶt ϯ ǁho at iƌst glaŶĐe it iŶto the 
peƌsoŶa of Maƌk, ǁas a Ŷight shit ǁoƌkeƌ ǁhiĐh hadŶ͛t ďeeŶ aĐĐouŶted foƌ aŶd so fouŶd 
ĐhalleŶges ǁith iŶtegƌaiŶg theiƌ ƌouiŶe ǁith the appliĐaioŶ: 
 

͞The histoƌǇ sĐƌeeŶ didŶ’t ǁoƌk foƌ ŵe; it’s Ŷot adjusted foƌ the faĐt I do Ŷight shits .͟ 
PaƌiĐipaŶt ϯ 

 

TheǇ ŵaŶaged to Đoŵplete the sleep jouƌŶeǇ ateƌ eǀeƌǇ shit, ďut the iŶaĐĐuƌaĐǇ of the data 
Đaused a Ŷegaiǀe assoĐiaioŶ ǁith the app. This ǁas a sigŶiiĐaŶt disĐoǀeƌǇ, if the paƌiĐipaŶt 
felt the appliĐaioŶ ǁasŶ͛t iŶteŶded foƌ theiƌ use theƌe is a sigŶiiĐaŶt ĐhaŶĐe of ƋuiĐk 
aďaŶdoŶŵeŶt oƌ laĐk of adopioŶ:  
 

͞I’ǀe doŶe it eǀeƌǇ daǇ, ďut I haǀe a daǇ ŵissiŶg ǁhiĐh is ƌeallǇ fƌustƌaiŶg.͟  PaƌiĐipaŶt ϯ 

 

Otheƌ paƌiĐipaŶts ĐoŵŵeŶted oŶ hoǁ it ǁoƌked ǁell duƌiŶg theiƌ Ŷoƌŵal ǁoƌkiŶg ǁeek ďut 
oŶ the ǁeekeŶd didŶ͛t it iŶto ǁhat theǇ ǁeƌe doiŶg, this ǁas also ǁheŶ fƌustƌaioŶs aƌouŶd 
the data the app shoǁed staƌted to appeaƌ. AgaiŶ shoǁiŶg hoǁ if the desigŶ doesŶ͛t feel like 
it Đateƌs to the paƌiĐipaŶts lifestǇle oƌ iŶtƌoduĐes ĐoŵpleǆitǇ aŶd iŶaĐĐuƌaĐǇ theƌe is a 
Ŷegaiǀe assoĐiaioŶ Đƌeated:  
 

͞MoŶdaǇ to ThuƌsdaǇ it ǁoƌked gƌeat ďut ǁheŶ it got to the ǁeekeŶd, aŶd I ǁas out lateƌ it 
ďeĐaŵe haƌd to sill do the ƌouiŶe .͟ PaƌiĐipaŶt Ϯ 

 

͞It ǁas Ϯaŵ aŶd I had foƌgoteŶ to do it that Ŷight ďut ǁas iƌed so just ǁeŶt to ďed .͟ 
PaƌiĐipaŶt ϰ 

 

͞It ǁas ateƌ ŵidŶight so eǀeŶ though I did it the app didŶ’t ĐouŶt it .͟ PaƌiĐipaŶt ϭ 

 

Hoǁeǀeƌ, all ϲ paƌiĐipaŶts used theiƌ phoŶe iŶ ďed pƌioƌ to the studǇ aŶd ŵost ĐoŵŵeŶted 
oŶ hoǁ ateƌ the iƌst Đouple of daǇs theǇ slept ďeteƌ aŶd kept theiƌ phoŶe aǁaǇ fƌoŵ the 



 ϲϬ 

ďed, eǀeŶ oŶ daǇs theǇ stƌuggled ǁith the jouƌŶeǇ. This disĐoǀeƌǇ highlights that the 
fƌustƌaioŶs ǁeƌe ŵoƌe aƌouŶd the feeliŶg of the appliĐaioŶ desigŶ Ŷot ŵatĐhiŶg theiƌ 
lifestǇle:  
 

͞NoƌŵallǇ I’ŵ sat theƌe oŶ ŵǇ phoŶe sĐƌolliŶg, aŶd I ǁas like, Ŷo, Ŷo, Ŷo͟ PaƌiĐipaŶt ϰ 

 

͞ϭϬϬ% I aǀoided lǇiŶg iŶ ďed aŶd sĐƌolliŶg .͟  PaƌiĐipaŶt ϱ 

 

͞It ǁas late, ďut I had to ŵake suƌe ŵǇ phoŶe ǁas oŶ the otheƌ side of the ƌooŵ.͟  
PaƌiĐipaŶt Ϯ 

 

This iŶal poiŶt is keǇ aŶd aŶ aƌea foƌ fuƌtheƌ ƌeseaƌĐh. The appliĐaioŶ desigŶ Ŷeeds to ďe 
aďle to haŶdle the ĐoŵpleǆitǇ aŶd iŶdiǀidualitǇ of difeƌeŶt sleep sĐhedules, espeĐiallǇ foƌ 
iŶdiǀiduals ǁho doŶ͛t haǀe staŶdaƌd ǁoƌkiŶg pateƌŶs. Hoǁeǀeƌ, as highlighted iŶ Theŵe Ϯ 
that aŵouŶt of ĐustoŵisaioŶ Ŷeeds to Ŷot Đoŵe at the eǆpeŶse of the ƌest of the 
appliĐaioŶs puƌpose. “oluioŶs to this pƌoďleŵ aƌe eǆploƌed fuƌtheƌ iŶ the Futuƌe ƌeseaƌĐh 
seĐioŶ of this pƌojeĐt.  

 

 

Test Đases  
 

 

  
Test Case ϭ Related Useƌ StoƌǇ ϭ 

Title VeƌifǇ OŶďoaƌdiŶg “ĐƌeeŶ FuŶĐioŶalitǇ 

DesĐƌipioŶ Useƌ is shoǁŶ the oŶďoaƌdiŶg sĐƌeeŶ oŶ iƌst lauŶĐh of the 
appliĐaioŶ. 

EǆpeĐted Results • OŶďoaƌdiŶg sĐƌeeŶ shoǁŶ oŶ appliĐaioŶ doǁŶload. 
• Useƌs ĐaŶ Ŷaǀigate thƌough oŶďoaƌdiŶg sĐƌeeŶ usiŶg sǁipe 

oƌ ďutoŶs. 
• Useƌs aƌe takeŶ to logiŶ sĐƌeeŶ oŶ pƌessiŶg doŶe ďutoŶ.  
• Useƌs aƌe Ŷot shoǁŶ oŶďoaƌdiŶg oŶ suďseƋueŶt app 

lauŶĐhes. 
AĐtual Result  • OŶďoaƌdiŶg appeaƌed as eǆpeĐted oŶ iƌst lauŶĐh. 

•  Useƌs ǁeƌe aďle to Ŷaǀigate usiŶg sǁipe aŶd ďutoŶs 
efeĐiǀelǇ.  

• PƌessiŶg doŶe took the useƌs to the sigŶ iŶ sĐƌeeŶ.  
• OŶ suďseƋueŶt ƌelauŶĐhes useƌs ďǇpassed the oŶďoaƌdiŶg 

sĐƌeeŶ to the appliĐaioŶ ĐoŶteŶt.  
Status Pass 

Pƌoposed ĐhaŶges  N/A 

 

 

 

 



 ϲϭ 

 

 

Test Case ϯ Related Useƌ StoƌǇ ϯ 

Title VeƌifǇ “igŶ iŶ 

DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ sigŶ iŶto the appliĐaioŶ aŶd ƌeŵaiŶ sigŶed iŶ 
uŶil useƌ eǆpliĐitlǇ sigŶs out.  

EǆpeĐted Results • Useƌs should ďe aďle to iŶput eŵail aŶd passǁoƌd.  
• Useƌs should ƌeĐeiǀe feedďaĐk if eŵail aŶd passǁoƌd do 

Ŷot ŵeet ǀalidaioŶ ƌeƋuiƌeŵeŶts aŶd should ďe aďle to 
tƌǇ agaiŶ.  

• Useƌs should ďe aďle to pƌess the sigŶ iŶ ďutoŶ aŶd ďe 
ƌediƌeĐted to the hoŵe sĐƌeeŶ.  

• Useƌs should ƌeŵaiŶ sigŶed iŶ uŶil the sigŶ out ďutoŶ is 
pƌessed.  

AĐtual Result  • Useƌs ǁeƌe aďle to iŶput ďoth eŵail aŶd passǁoƌd.  
• Useƌs ǁeƌe pƌoǀided oŶ sĐƌeeŶ feedďaĐk if eitheƌ eŵail oƌ 

passǁoƌd failed to ŵeet ǀalidaioŶ.  
• Useƌs ǁeƌe aďle to tƌǇ agaiŶ to iŶput eŵail aŶd passǁoƌd.  
• Useƌs ǁeƌe aďle to pƌess the sigŶ iŶ ďutoŶ aŶd ǁeƌe 

ƌediƌeĐted to the hoŵe sĐƌeeŶ.  
• Useƌs ƌeŵaiŶed sigŶed iŶ uŶil the sigŶ out ďutoŶ ǁas 

pƌessed iŶĐludiŶg oŶ app Đlose.  
Status Pass 

Test Case Ϯ Related Useƌ StoƌǇ Ϯ 

Title VeƌifǇ AĐĐouŶt CƌeaioŶ 

DesĐƌipioŶ VeƌifǇ that a useƌ ĐaŶ Đƌeate aŶ aĐĐouŶt to logiŶ to the 
appliĐaioŶ. 

EǆpeĐted Results • Useƌs should ďe aďle to Ŷaǀigate to the sigŶ-up sĐƌeeŶ 
fƌoŵ the sigŶ iŶ sĐƌeeŶ. 

• Useƌs should ďe aďle to iŶput eŵail aŶd passǁoƌd to 
Đƌeate aŶ aĐĐouŶt.  

• Useƌs should ƌeĐeiǀe feedďaĐk if eŵail oƌ passǁoƌd do Ŷot 
ŵeet ǀalidaioŶ aŶd should ďe aďle to tƌǇ agaiŶ.  

• Useƌs should ďe aďle to pƌess the sigŶ up ďutoŶ to Đƌeate 
aŶ aĐĐouŶt.  

• Useƌs aƌe takeŶ to the hoŵe sĐƌeeŶ upoŶ suĐĐessful 
aĐĐouŶt ĐƌeaioŶ.  

AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the ďutoŶ oŶ sĐƌeeŶ to Ŷaǀigate 
to the sigŶ up sĐƌeeŶ.  

• Useƌs ǁeƌe aďle to iŶput ďoth eŵail aŶd passǁoƌd.  
• Useƌs ǁeƌe pƌoǀided oŶ sĐƌeeŶ feedďaĐk of failed 

ǀalidaioŶ aŶd Đould iŶput details agaiŶ.  
• Useƌs ǁeƌe aďle to pƌess the sigŶ up ďutoŶ aŶd Đƌeate aŶ 

aĐĐouŶt.  
• UpoŶ suĐĐessful aĐĐouŶt ĐƌeaioŶ useƌs ǁeƌe takeŶ to the 

hoŵe sĐƌeeŶ.  
Status Pass 

Pƌoposed ĐhaŶges  N/A 



 ϲϮ 

Pƌoposed ĐhaŶges  N/A 

 

 

Test Case ϱ Related Useƌ StoƌǇ ϱ 

Title VeƌifǇ EdiiŶg a haďit. 
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ edit aŶ iŶdiǀidual haďit to update a sleep jouƌŶeǇ. 
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the edit ďutoŶ assoĐiated to 

a haďit.  
• Useƌs should ďe ƌediƌeĐted to the haďit update sĐƌeeŶ. 
• The ĐuƌƌeŶt haďit Ŷaŵe should ďe displaǇed to the useƌ, 

ǁhiĐh ĐaŶ ďe updated thƌough the iŶput ield.  
• Useƌs should ďe aďle to pƌess the edit haďit ďutoŶ.  

Test Case ϰ Related Useƌ StoƌǇ ϰ 

Title VeƌifǇ “leep JouƌŶeǇ ĐƌeaioŶ. 
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ Đƌeate a sleep jouƌŶeǇ ďǇ addiŶg thƌee haďits, eaĐh 

assoĐiated to aŶ NFC tag. 
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the Đƌeate haďit ďutoŶ.  

• Useƌs should ďe ƌediƌeĐted to the haďit ĐƌeaioŶ sĐƌeeŶ. 
• Useƌs should ďe aďle to iŶput a haďit Ŷaŵe.  
• Useƌs should ďe aďle to pƌess the add haďit ďutoŶ.  
• Useƌs should ďe shoǁŶ the NFC pƌoŵpt aŶd aďle to ǁƌite to 

aŶ NFC tag. 
• Useƌs should ďe Ŷoiied if aŶǇ eƌƌoƌs oĐĐuƌ aŶd should ďe 

aďle to tƌǇ agaiŶ. 
• Useƌs should ďe ƌediƌeĐted to the sleep jouƌŶeǇ setup 

sĐƌeeŶ ǁith the added haďit displaǇed aloŶg ǁith aŶ 
assoĐiated iŵage.  

• Useƌs should ďe aďle to ƌepeat these steps tǁiĐe ŵoƌe to 
Đoŵplete the jouƌŶeǇ setup.  

AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the haďit ĐƌeaioŶ ďutoŶ. 
• Useƌs ǁeƌe ƌediƌeĐted to the haďit ĐƌeaioŶ sĐƌeeŶ.  
• Useƌs ǁeƌe aďle to iŶput a haďit Ŷaŵe.  
• Useƌs ǁeƌe aďle to pƌess the add haďit ďutoŶ aŶd ƌeĐeiǀed 

the NFC pƌoŵpt. 
•  A Useƌ ǁas Ŷot aďle to sĐaŶ the NFC tag due to NFC Ŷot 

ďeiŶg eŶaďled oŶ ŵoďile deǀiĐe.  
• Useƌs ǁeƌe Ŷoiied of eƌƌoƌs iŶ sĐaŶŶiŶg ďut the useƌ ǁith 

NFC disaďled ƌeĐeiǀed Ŷo feedďaĐk.  
• UpoŶ tuƌŶiŶg oŶ NFC all useƌs ǁeƌe aďle to “ĐaŶ aŶd ďe 

ƌediƌeĐted to the JouƌŶeǇ setup sĐƌeeŶ ǁith haďit aŶd 
iŵage displaǇed.  

• Useƌs ǁeƌe aďle to ƌepeat tǁiĐe ŵoƌe aŶd Đoŵplete the 
jouƌŶeǇ setup. 

Status Fail 
Pƌoposed ĐhaŶges  Add a fuŶĐioŶ to ĐheĐk if NFC featuƌes aƌe aǀailaďle aŶd eŶaďled 

oŶ deǀiĐe. DiƌeĐt useƌ to eŶaďle NFC oƌ pƌoǀide feedďaĐk if NFC is 
Ŷot aǀailaďle oŶ deǀiĐe.  



 ϲϯ 

• Useƌs should ďe shoǁŶ the NFC pƌoŵpt aŶd aďle to ǁƌite to 
aŶ NFC tag. 

• Useƌs should ďe Ŷoiied if aŶǇ eƌƌoƌs oĐĐuƌ aŶd should ďe 
aďle to tƌǇ agaiŶ. 

• Useƌs should ďe ƌediƌeĐted to the sleep jouƌŶeǇ setup 
sĐƌeeŶ ǁith the updated haďit displaǇed aloŶg ǁith aŶ 
assoĐiated iŵage.  

AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the edit ďutoŶ.  
• Useƌs ǁeƌe ƌediƌeĐted to the haďit update sĐƌeeŶ.  
• The ĐuƌƌeŶt haďit ǁas displaǇed to the useƌs.   
• Useƌs ǁeƌe aďle to iŶput a Ŷeǁ haďit Ŷaŵe.  
• Useƌs ǁeƌe aďle to pƌess the edit haďit ďutoŶ aŶd the NFC 

pƌoŵpt ǁas displaǇed.  
• Useƌs ǁeƌe aďle to update the haďit ďut theƌe ǁas Ŷo ĐheĐk 

to ŵake suƌe the tag theǇ sĐaŶŶed ǁas the ĐoƌƌeĐt oŶe.  
• Useƌs ǁeƌe ƌediƌeĐted to the jouƌŶeǇ setup sĐƌeeŶ ǁith the 

updated haďit Ŷaŵe shoǁiŶg  
Status Fail 
Pƌoposed ĐhaŶges  A ǀalidaioŶ ĐheĐk Ŷeeds to ďe peƌfoƌŵed oŶ ǁƌiiŶg to the NFC tag 

to eŶsuƌe the haďit ďeiŶg updated is the oŶe stoƌed iŶ the tag. If 
Ŷot, the useƌ should ďe Ŷoiied. 

 

Test Case ϲ Related Useƌ StoƌǇ ϲ 

Title VeƌifǇ DeleiŶg a haďit. 
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ delete aŶ iŶdiǀidual haďit to update a sleep jouƌŶeǇ.  
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the edit ďutoŶ assoĐiated to a 

haďit.  
• Useƌs should ďe ƌediƌeĐted to the haďit update sĐƌeeŶ. 
• Useƌs should ďe aďle to pƌess the delete haďit ďutoŶ.  
• Useƌs should ďe asked to ĐoŶiƌŵ deleioŶ.  
• OŶ ĐoŶiƌŵ useƌs should ďe ƌediƌeĐted to the sleep jouƌŶeǇ 

setup sĐƌeeŶ ǁith the deleted haďit Ŷo loŶgeƌ displaǇiŶg iŶ 
the list.  

• OŶ ĐaŶĐel useƌs should ďe shoǁŶ the haďit update sĐƌeeŶ. 
AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the edit ďutoŶ.  

• Useƌs ǁeƌe ƌediƌeĐted to the haďit update sĐƌeeŶ.  
• Useƌs ǁeƌe aďle to pƌess the delete haďit ďutoŶ. 
• Useƌs ǁeƌe shoǁŶ a ĐoŶiƌŵaioŶ ŶoiiĐaioŶ. 
• Useƌs Đould ĐoŶiƌŵ aŶd ďe ƌediƌeĐted ǁith the haďit 

ƌeŵoǀed fƌoŵ the dataďase aŶd Ŷo loŶgeƌ displaǇiŶg iŶ the 
list.  

• Useƌs Đould ĐaŶĐel aŶd ƌeŵaiŶ oŶ the haďit update sĐƌeeŶ.  
Status PASS 

Pƌoposed ĐhaŶges  N/A 
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Test Case # - ϳ Related Useƌ StoƌǇ # - ϳ 

Title VeƌifǇ sleep jouƌŶeǇ staƌt 

DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ sĐaŶ aŶ NFC tag assoĐiated ǁith the iƌst haďit iŶ 
the sleep jouƌŶeǇ.  

EǆpeĐted Results • Useƌs should ďe aďle to pƌess the Tiŵe Foƌ Bed ďutoŶ. 
• Useƌs should ďe shoǁŶ the NFC pƌoŵpt ǁith the iƌst haďit 

shoǁŶ. 
• Useƌs should ďe aďle to sĐaŶ the NFC tag. 
• Useƌs should ďe Ŷoiied if the tag sĐaŶŶed is Ŷot the iƌst 

haďit aŶd aďle to tƌǇ agaiŶ. 
• Useƌs should ďe ƌediƌeĐt to the sleep jouƌŶeǇ sĐƌeeŶ ǁith 

the iƌst haďit Đoŵpleted. 
• Useƌs should also ďe aďle to lauŶĐh the appliĐaioŶ aŶd 

staƌt the sleep jouƌŶeǇ ďǇ sĐaŶŶiŶg the iƌst tag iŶ the 
jouƌŶeǇ. 

AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the Tiŵe Foƌ Bed ďutoŶ.  
• Useƌs ǁeƌe shoǁŶ the NFC pƌoŵpt ǁith the ĐoƌƌeĐt haďit 

shoǁŶ.  
• Useƌs ǁeƌe aďle to sĐaŶ the NFC tag. 
• Useƌs ǁeƌe pƌoǀided feedďaĐk if the tag ǁas Ŷot the iƌst 

haďit iŶ the jouƌŶeǇ. 
• Useƌs ǁeƌe takeŶ to the jouƌŶeǇ sĐƌeeŶ ǁith the iƌst haďit 

ĐheĐked if ĐoƌƌeĐt tag sĐaŶŶed.  
• Useƌ ǁeƌe aďle to lauŶĐh the appliĐaioŶ aŶd staƌt the 

sleep jouƌŶeǇ ďǇ sĐaŶŶiŶg the iƌst haďit tag. 
Status PASS 

Pƌoposed ĐhaŶges  N/A 

 

Test Case # - ϴ Related Useƌ StoƌǇ # - ϴ 

Title VeƌifǇ sleep jouƌŶeǇ ĐoŵpleioŶ. 
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ Đoŵplete the sleep jouƌŶeǇ ďǇ sĐaŶŶiŶg NFC tags 

assoĐiated ǁith haďits aŶd ƌetuƌŶiŶg to the hoŵe sĐƌeeŶ.   
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the Pƌess to CoŶiŶue ďutoŶ. 

• Useƌs should ďe shoǁŶ the NFC pƌoŵpt ǁith the Ŷeǆt haďit 
displaǇed.  

• Useƌs should ďe aďle to sĐaŶ the NFC tag. 
• Useƌs should ďe Ŷoiied if the tag sĐaŶŶed is Ŷot the Ŷeǆt 

haďit iŶ the sleep jouƌŶeǇ. 
• Useƌs should ƌeĐeiǀe oŶ sĐƌeeŶ feedďaĐk upoŶ sĐaŶŶiŶg 

the iŶal haďit iŶ the jouƌŶeǇ.  
• Useƌs should Ŷot Ŷeed to iŶteƌaĐt ǁith the appliĐaioŶ 

upoŶ iŶal tag ďeiŶg sĐaŶŶed aŶd should ďe ƌetuƌŶed to 
the hoŵe sĐƌeeŶ.  

AĐtual Result  • Useƌs ǁeƌe aďle to pƌess the Pƌess to ĐoŶiŶue ďutoŶ.  



 ϲϱ 

• Useƌs ǁeƌe shoǁŶ the NFC pƌoŵpt ǁith the ĐoƌƌeĐt haďit 
shoǁŶ.  

• Useƌs ǁeƌe aďle to sĐaŶ the NFC tag. 
• Useƌs ǁeƌe pƌoǀided feedďaĐk if the tag ǁas Ŷot the Ŷeǆt 

haďit iŶ the jouƌŶeǇ. 
• Useƌs ǁeƌe shoǁŶ the good Ŷight teǆt feedďaĐk upoŶ 

sĐaŶŶiŶg the iŶal tag.  
• Useƌ ǁeƌe ƌediƌeĐted to the hoŵe sĐƌeeŶ upoŶ seeiŶg the 

feedďaĐk teǆt.  
Status PASS 

Pƌoposed ĐhaŶges  N/A 

 

Test Case # - ϵ Related Useƌ StoƌǇ # - ϵ 

Title VeƌifǇ histoƌǇ fuŶĐioŶalitǇ  
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ Ŷaǀigate to the histoƌǇ sĐƌeeŶ aŶd ǀieǁ aĐĐuƌate 

data fƌoŵ Đoŵpleted sleep jouƌŶeǇs.    
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the histoƌǇ iĐoŶ iŶ the 

ďotoŵ taď Ŷaǀigatoƌ. 
• Useƌs should ďe ƌediƌeĐted to the histoƌǇ sĐƌeeŶ.   
• Useƌs should ďe shoǁŶ a ĐaleŶdaƌ ƌepƌeseŶtaioŶ of 

Đoŵpleted sleep jouƌŶeǇs.  
• Useƌs should ďe shoǁŶ ĐuƌƌeŶt aŶd loŶgest stƌeak.  
• Useƌs should ďe shoǁŶ ĐuƌƌeŶt aŶd aǀeƌage iŵe to ďed.   

AĐtual Result  • Useƌs ǁeƌe aďle to Ŷaǀigate to the histoƌǇ sĐƌeeŶ usiŶg the 
ďotoŵ taď Ŷaǀigatoƌ.  

• Useƌs ǁeƌe Ŷot shoǁŶ aŶ aĐĐuƌate ƌepƌeseŶtaioŶ of 
Đoŵpleted sleep jouƌŶeǇs. 

• Useƌs ǁeƌe Ŷot shoǁŶ aŶ aĐĐuƌate ĐuƌƌeŶt aŶd loŶgest 
stƌeak.  

• Useƌs ǁeƌe shoǁŶ ĐuƌƌeŶt aŶd aǀeƌage iŵe to ďed.   
Status FAIL 

Pƌoposed ĐhaŶges  Due to tǁo paƌiĐipaŶts ǁoƌkiŶg Ŷight shits aŶd shit ǁoƌk the 
data ĐolleĐted ǁas Ŷot aĐĐuƌate eŶough to pƌoǀide ǀaluaďle data. 
IŶtƌoduĐe a ŵoƌe aĐĐuƌate ƌepƌeseŶtaioŶ foƌ useƌs ǁith aďŶoƌŵal 
sleep pateƌŶs.  

 

Test Case # - ϭϬ Related Useƌ StoƌǇ # - ϭϬ 

Title VeƌifǇ sigŶ out fuŶĐioŶalitǇ.  
DesĐƌipioŶ VeƌifǇ useƌs ĐaŶ Ŷaǀigate to the seiŶgs sĐƌeeŶ fƌoŵ the hoŵe 

sĐƌeeŶ aŶd sigŶ out of the appliĐaioŶ.     
EǆpeĐted Results • Useƌs should ďe aďle to pƌess the seiŶgs iĐoŶ iŶ the 

headeƌ of the hoŵe sĐƌeeŶ.  
• Useƌs should ďe ƌediƌeĐted to the seiŶgs sĐƌeeŶ.   
• Useƌs should ďe shoǁŶ iŶfoƌŵaioŶ aďout the appliĐaioŶ 

as ǁell as a sigŶ out ďutoŶ.  



 ϲϲ 

• Useƌs should ďe aďle to pƌess the sigŶ out ďutoŶ.  
• Useƌs should ďe shoǁŶ a ĐoŶiƌŵaioŶ pƌoŵpt. 
• Useƌs should ďe aďle to ĐoŶiƌŵ to sigŶ out aŶd ĐaŶĐel to 

ƌetuƌŶ to the seiŶgs sĐƌeeŶ.    
AĐtual Result  • Useƌs ǁeƌe aďle to Ŷaǀigate to the seiŶgs sĐƌeeŶ fƌoŵ the 

hoŵe sĐƌeeŶ.  
• Useƌs ǁeƌe shoǁŶ iŶfoƌŵaioŶ aďout the appliĐaioŶ as 

ǁell as a sigŶ out ďutoŶ.  
• Useƌs ǁeƌe aďle to pƌess the sigŶ out ďutoŶ aŶd ƌeĐeiǀed a 

ĐoŶiƌŵaioŶ pƌoŵpt.  
• Useƌs ǁeƌe aďle to ĐoŶiƌŵ aŶd ďe sigŶed out of the 

appliĐaioŶ oƌ ĐaŶĐel aŶd ƌeŵaiŶ oŶ the seiŶgs sĐƌeeŶ.    
Status PASS 

Pƌoposed ĐhaŶges  N/A  
 

 

The ƌesults fƌoŵ the tests Đases shoǁ a Ŷeed to addƌess a feǁ aƌeas to eŶsuƌe the 
appliĐaioŶ is it foƌ puƌpose aŶd pƌoǀides the ƌight useƌ eǆpeƌieŶĐe to ďe efeĐiǀe. Whilst 
soŵe of the test Đases highlight useaďilitǇ iŵpƌoǀeŵeŶts ǁhiĐh ĐaŶ ďe addƌessed usiŶg 
iŵpƌoǀed UI/UX desigŶ, Test Case ϵ highlights a ǁideƌ issue ǁhiĐh Ŷeeds to ďe eǆploƌed 
fuƌtheƌ to pƌopeƌlǇ uŶdeƌstaŶd aŶd iŵpƌoǀe the iŵpleŵeŶtaioŶ.  
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AppliĐaioŶ updates 

 

FolloǁiŶg oŶ fƌoŵ the useƌ tesiŶg a set of updates ǁeƌe ŵade to the appliĐaioŶ to ƌeleĐt 
the iŵpƌoǀeŵeŶts Ŷeeded to fulil the test Đases aŶd ďeteƌ eŶhaŶĐe the eǆpeƌieŶĐe the 
paƌiĐipaŶts had tesiŶg the appliĐaioŶ. 
 

Test Case ϰ  
 

 

 

Figuƌes ϯϮ shoǁs the updated hoŵe sĐƌeeŶ foƌ a useƌ ǁith NFC Ŷot eŶaďled oŶ theiƌ deǀiĐe. 
The useƌ ĐaŶ pƌess the ďutoŶ oŶ the hoŵe sĐƌeeŶ aŶd is takeŶ to the NFC seĐioŶ of the 
seiŶgs foƌ the deǀiĐe, iŶtƌoduĐiŶg a ƋuiĐk aŶd eiĐieŶt soluioŶ to the ƌesults fouŶd iŶ test 
Đase ϰ.  Figuƌe ϯϯ shoǁs the iŵpleŵeŶtaioŶ of this soluioŶ. A useEfeĐt hook ĐheĐks the 
NFC status oŶ sĐƌeeŶ ŵouŶt thƌough the ĐheĐkNFC asǇŶĐ fuŶĐioŶ aŶd ǁheŶ the sĐƌeeŶ 
Đoŵes iŶto foĐus ǁith the NFCFoĐusListeŶeƌ. The ďutoŶ displaǇed to the useƌ ŵakes use of 
the NfcManager.goToNfcSetting() method which takes the user directly to the correct settings 

screen.  

 

Figuƌe ϯϮ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled aŶd desiŶaioŶ of ďutoŶ pƌess. 

 
Figuƌe ϯϯ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled aŶd desiŶaioŶ of ďutoŶ pƌess.

Figuƌe ϯϮ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled aŶd desiŶaioŶ of ďutoŶ pƌess.

Figuƌe ϯϯ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled aŶd desiŶaioŶ of ďutoŶ pƌess.



 ϲϴ 

 

 

These updates ensure that Test Case 4 satisfies the pass criteria and improves the user 

experience for the failed test case by providing a quick and efficient solution for the user to 

not only identify that they have NFC disabled but to take them directly to the location to be 

able to enable it.  

 

 

Test Case ϱ 

Figuƌe ϯϯ: AsǇŶĐ fuŶĐioŶ to ĐheĐk ŵoďile deǀiĐe NFC status. 

Figuƌe ϯϰ: NFC Pƌoŵpt eƌƌoƌ ŵessages ǁheŶ iŶĐoƌƌeĐt NFC tag is sĐaŶŶed. 
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Figuƌe ϯϰ shoǁs the eƌƌoƌ ŵessages pƌoǀided to the useƌ ǁheŶ aŶ iŶĐoƌƌeĐt haďit is sĐaŶŶed 
as ǁell as ǁheŶ aŶ NFC tag is sĐaŶŶed ǁhiĐh doesŶ͛t ŵatĐh the U‘I foƌ “leep JouƌŶeǇ. WheŶ 
usiŶg NFC tags it ǁas iŵpoƌtaŶt the useƌ doesŶ͛t get ĐoŶfused ďetǁeeŶ the tags theǇ aƌe 
usiŶg. PƌoǀidiŶg detailed feedďaĐk to the useƌ pƌeǀeŶts ĐoŶfusioŶ aŶd alloǁs theŵ to ƋuiĐklǇ 
uŶdeƌstaŶd aŶd ĐoƌƌeĐt aŶǇ ŵistakes ŵade ǁheŶ ediiŶg a haďit. Figuƌe ϯϱ shoǁs the logiĐ 
iŶǀolǀed foƌ haŶdliŶg the eƌƌoƌ ŵessages aŶd eŶsuƌiŶg the edit haďit fuŶĐioŶ ǁoƌks 
ĐoƌƌeĐtlǇ, eŶsuƌiŶg Test Case ϱ passes oŶ a suďseƋueŶt tesiŶg.  
 

 

 

 

 

 

The useƌ tesiŶg iŶǀolǀed the gatheƌiŶg of sigŶiiĐaŶt aŵouŶt of data, soŵe of ǁhiĐh aligŶed 
ǁith eǆpeĐtaioŶs aŶd soŵe ǁhiĐh Đaŵe as a suƌpƌised duƌiŶg the pƌoĐess. FolloǁiŶg the 
updates ŵade to the appliĐaioŶ ǁhiĐh saisied the test Đases it ǁas iŵpoƌtaŶt to ďeteƌ 
uŶdeƌstaŶd the ƌesults to ďe aďle to dƌaǁ Đleaƌ aŶd aĐĐuƌate ĐoŶĐlusioŶs. 

 

 

 

 

 

 

 

 

 

 

 

Figuƌe ϯϱ: ValidaioŶ logiĐ oŶ aŶ edited tag. 

Figuƌe ϯϯ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled 
aŶd desiŶaioŶ of ďutoŶ pƌess.Figuƌe ϯϱ: 
ValidaioŶ logiĐ oŶ aŶ edited tag.

Figuƌe ϯϮ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled 
aŶd desiŶaioŶ of ďutoŶ pƌess.

Figuƌe ϯϯ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled 
aŶd desiŶaioŶ of ďutoŶ pƌess.Figuƌe ϯϱ: 
ValidaioŶ logiĐ oŶ aŶ edited tag.

Figuƌe ϯϯ: Hoŵe “ĐƌeeŶ ǁheŶ NFC is Ŷot eŶaďled 
aŶd desiŶaioŶ of ďutoŶ pƌess.Figuƌe ϯϱ: 
ValidaioŶ logiĐ oŶ aŶ edited tag.
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DisĐussioŶ 

 

UpoŶ ƌeǀisiiŶg the aiŵ of this pƌojeĐt to ďuild aŶ appliĐaioŶ to ďeteƌ pƌoŵote sleep 
ƌouiŶes, this ƌeseaƌĐh highlights the poteŶial of NFC teĐhŶologǇ as a Ŷoǀel iŶteƌǀeŶioŶ. 
The useƌ-ĐeŶtƌiĐ desigŶ ĐhoiĐes aŶd sĐieŶĐe-ďased featuƌes haǀe shoǁŶ to ďe efeĐiǀe iŶ Ŷot 
just addƌessiŶg a diǀeƌse ƌaŶge of useƌ Ŷeeds ďut also iŶ deǀelopiŶg poteŶial ďehaǀiouƌal 
ĐhaŶges. Hoǁeǀeƌ, the liŵitaioŶs uŶĐoǀeƌed ǁith useƌs ǁho haǀe ŶoŶ-staŶdaƌd sleep 
pateƌŶs shoǁs the Ŷeed foƌ deǀelopŵeŶt of fuƌtheƌ adapiǀe aŶd iŶdiǀidualised sǇsteŵs. 
These iŶdiŶgs eĐho ;PiŶdeƌ et al. ϮϬϭϴͿ, ǁho highlighted the Ŷeed foƌ leǆiďilitǇ aŶd 
iŶdiǀidualitǇ iŶ health ďased ďehaǀiouƌal iŶteƌǀeŶioŶs. Fuƌtheƌ iteƌaioŶs of the pƌototǇpe 
ǁill Ŷeed to addƌess these ĐhalleŶges to eŶsuƌe efeĐiǀeŶess foƌ all useƌs of the appliĐaioŶ.  
 

As stated eaƌlieƌ it ǁas iŵpoƌtaŶt that this pƌojeĐt foĐussed oŶ the ƌeal ǁoƌd appliĐaďilitǇ of 
the pƌototǇpe appliĐaioŶ, heŶĐe this ǁas the ƌeasoŶiŶg ďehiŶd a useƌ-ĐeŶtƌiĐ appƌoaĐh aŶd 
eǆteŶded-use studǇ.  The ƌesults of the test Đases aŶd suďseƋueŶt ĐhaŶges shoǁ aŶ oǀeƌall 
suĐĐess iŶ the outĐoŵe of that oďjeĐiǀe. ;“taǁaƌz et al. ϮϬϮϯͿ shoǁed that the desigŶ of aŶ 
appliĐaioŶ ĐaŶ ŶegaiǀelǇ iŶlueŶĐe the desiƌe of aŶ iŶdiǀidual to eŶgage ǁith it, eǀeŶ if the 
fuŶĐioŶ is of ďeŶeit to the iŶdiǀidual. To pƌopeƌlǇ assess the efeĐiǀeŶess of the pƌototǇpe 
iŶ its poteŶial foƌ ďehaǀiouƌ ĐhaŶge, the appƌoaĐh Ŷeeded to eŶsuƌe that the desigŶ aŶd 
aestheiĐs of the appliĐaioŶ didŶ͛t hiŶdeƌ that iŶ aŶǇ ǁaǇ, eǀeŶ duƌiŶg these eaƌlǇ stages of 
deǀelopŵeŶt. The ĐoŶiŶued ƌeiŶfoƌĐeŵeŶt fƌoŵ the paƌiĐipaŶts thƌough the MA‘“ aŶd 
iŶteƌǀieǁs aƌouŶd the oǀeƌall appeal of the appliĐaioŶ pƌoǀes this as a suĐĐess. It also 
uŶdeƌsĐoƌes the iŵpoƌtaŶĐe of ǀisuallǇ appealiŶg aŶd ƌoďust appliĐaioŶ desigŶ.  
 

The test Đases shoǁĐase a fuŶĐioŶal aŶd useaďle appliĐaioŶ that aĐhieǀes ǁhat ǁas set out 
iŶ the plaŶŶiŶg aŶd desigŶ, hoǁeǀeƌ it also highlighted a ĐƌuĐial iŶsight aƌouŶd the desigŶ of 
appliĐaioŶs pƌoŵoiŶg sleep hǇgieŶe. Test Đase ϵ ǁhiĐh foĐussed oŶ the data stoƌed aďout 
the useƌs sleep jouƌŶeǇs ƌeǀeals the iŵpoƌtaŶĐe of aĐĐuƌaĐǇ aŶd leǆiďilitǇ ǁithiŶ the 
appliĐaioŶ. The iŶaďilitǇ of the appliĐaioŶ to efeĐiǀelǇ tƌaĐk aŶd displaǇ iŶfoƌŵaioŶ aďout 
sleep jouƌŶeǇs foƌ useƌs ǁith ŶoŶ-staŶdaƌd sleep pateƌŶs ;e.g. shit ǁoƌkeƌsͿ is a ĐƌiiĐal 
disĐoǀeƌǇ. The liŵitaioŶ iŶ the desigŶ is sigŶiiĐaŶt as it has the poteŶial to alieŶate aŶd 
disĐouƌage a laƌge poƌioŶ of poteŶial useƌs. AloŶgside this poiŶt the faĐt that eǀeŶ those oŶ 
ŵoƌe tǇpiĐal sleep pateƌŶs fouŶd ĐhalleŶges ǁheŶ those pateƌŶs ǁeƌe disƌupted iŶĐƌeases 
the Ŷeed foƌ a speĐiiĐ aŶd iŶdiǀidualised soluioŶ, espeĐiallǇ ǁheŶ a ŵoďile appliĐaioŶ 
ƌeĐoƌds data aŶd pƌeseŶts that ďaĐk to the useƌ.  
 

;PiŶdeƌ et al. ϮϬϭϴͿ stƌessed the iŵpoƌtaŶĐe of seekiŶg to iŶdiǀidualise aŶǇ soluioŶ lookiŶg 
to afeĐt ďehaǀiouƌ ĐhaŶge. Thƌough the ĐustoŵisaioŶ ofeƌed to the useƌ iŶ a sleep jouƌŶeǇ 
aŶd ďǇ alloǁiŶg the useƌ to seleĐt theiƌ oǁŶ haďit tƌiggeƌs aŶd Đues the appliĐaioŶ aiŵed to 
eŵploǇ a ͞piĐk aŶd ŵiǆ͟ stǇle appƌoaĐh aŶd iŶĐƌease that iŶdiǀidualitǇ. As ǁell as the 
ateŵpt to fosteƌ ďoth uŶĐoŶsĐious ;the iŶiial tƌiggeƌͿ aŶd ĐoŶsĐious ;the suďseƋueŶt 
jouƌŶeǇͿ pƌoĐesses ǁheŶ usiŶg the appliĐaioŶ.  
 

;VeƌplaŶkeŶ aŶd Oƌďell ϮϬϮϮͿ desĐƌiďed hoǁ ͚piggǇďaĐkiŶg͛ of eǆisiŶg ƌouiŶes ŵaǇďe a 
ǁaǇ to oǀeƌĐoŵe the pƌoďleŵ of ĐoŶteǆt iŶ ƌelaioŶ to haďit foƌŵaioŶ ǁhiĐh this appliĐaioŶ 
has iŵpleŵeŶted to eaƌlǇ suĐĐess. The paƌiĐipaŶts desĐƌipioŶs as ǁell as the high app 



 ϳϭ 

speĐiiĐ sĐoƌe oŶ the MA‘“ shoǁs pƌoŵise that this appƌoaĐh does haǀe the poteŶial foƌ 
iŵpƌoǀiŶg aŶ iŶdiǀidual s͛ sleep ƌouiŶe aŶd ƌeiŶfoƌĐes the poteŶial efeĐiǀeŶess of ĐhaiŶiŶg 
togetheƌ haďits ;Judah et al. ϮϬϭϯͿ. 
 

 

AŶ aƌea ƌelated to the iŶaĐĐuƌaĐǇ of data ǁas the iŵpleŵeŶtaioŶ of stƌeaks ǁithiŶ the 
appliĐaioŶ. ;‘eŶfƌee et al. ϮϬϭϲͿ ideŶiied that ŵaŶǇ useƌs peƌĐeiǀed ƌeŵiŶdeƌs aŶd stƌeaks 
as the ŵost useful featuƌes foƌ suppoƌiŶg ƌepeiioŶ. ‘eŵiŶdeƌs ǁeƌe eǆĐluded as aŶ opioŶ 
fƌoŵ this appliĐaioŶ due to the poteŶial foƌ teĐhŶologiĐal depeŶdeŶĐǇ, hoǁeǀeƌ, stƌeaks 
ǁeƌe iŵpleŵeŶted iŶ a ŵiŶiŵal ǁaǇ to iŶĐƌease gaŵiiĐaioŶ ǁhilst ateŵpiŶg to ŵaiŶtaiŶ 
the ŶoŶ-ĐoŶsĐious aspeĐts of haďit foƌŵaioŶ. DuƌiŶg the iŶteƌǀieǁs stƌeaks ǁeƌe a populaƌ 
suďjeĐt aŶd the feaƌ of losiŶg a stƌeak ǁas ŵeŶioŶed ďǇ seǀeƌal paƌiĐipaŶts. Hoǁeǀeƌ, of 
gƌeateƌ iŶteƌest ǁas the fƌustƌaioŶ ǁith the laĐk of aĐĐuƌaĐǇ iŶ the stƌeak foƌ those useƌs 
ǁith ŶoŶ-staŶdaƌd sleep pateƌŶs. The iŶĐlusioŶ of stƌeaks geŶeƌated seǀeƌal Ŷegaiǀe 
ƌespoŶses aďout the appliĐaioŶ fƌoŵ those paƌiĐipaŶts aŶd ƌeiŶfoƌĐes the Ŷeed foƌ 
appliĐaioŶs to iŵpleŵeŶt these featuƌes iŶ a ŵoƌe efeĐiǀe ǁaǇ. The iŶĐlusioŶ of the 
featuƌe foƌ those useƌs ŵade theŵ feel as if the appliĐaioŶ ǁas Ŷot desigŶed foƌ theŵ.  
 

“iŵpliĐitǇ aŶd loǁ fƌiĐioŶ ǁeƌe keǇ thƌoughout the deǀelopŵeŶt of the appliĐaioŶ, ǁhiĐh 
ǁas ĐoŵŵeŶted oŶ highlǇ aŶd sĐoƌed ǁell aĐƌoss the MA‘“ seĐioŶs, ǁith ďoth fuŶĐioŶalitǇ 
aŶd aestheiĐs sĐoƌiŶg eǆtƌeŵelǇ high. Hoǁeǀeƌ, the loǁeƌ sĐoƌes iŶ eŶgageŵeŶt aŶd 
iŶfoƌŵaioŶ aƌe also a ƌeleĐioŶ of this ŵoƌe ŵiŶiŵal appƌoaĐh. The paƌiĐipaŶts pƌoǀided 
seǀeƌal suggesioŶs of ǁaǇs to iŵpƌoǀe the appliĐaioŶ ǁheŶ pƌoŵpted, iŶĐludiŶg addiŶg a 
ďediŵe ƌeŵiŶdeƌ, ŵoƌe detailed data aƌouŶd the sleep haďits as ǁell as alloǁiŶg foƌ loŶgeƌ 
aŶd ŵoƌe Đustoŵisaďle sleep ƌouiŶes. Whilst theǇ ĐoŶiŶuallǇ pƌaised the siŵple aŶd easǇ 
to use appƌoaĐh the paƌiĐipaŶts also ǁaŶted featuƌes to ŵake the appliĐaioŶ ŵoƌe 
eŶgagiŶg aŶd eǆĐiiŶg to use.  
 

The use of NFC teĐhŶologǇ iŶ the appliĐaioŶ ǁas oǀeƌall ǀeƌǇ suĐĐessful. The iŵŵediate 
feedďaĐk the useƌ ƌeĐeiǀes upoŶ sĐaŶŶiŶg the tag ĐoŵďiŶed ǁith the phǇsiĐal aĐt itself 
pƌoǀided the paƌiĐipaŶts ǁith ŵoiǀaioŶ aŶd iŶtƌoduĐed a uŶiƋue eleŵeŶt ŵost hadŶ͛t 
seeŶ ďefoƌe. Whilst theƌe aƌe soŵe ĐhalleŶges iŶtƌoduĐed due to loĐaioŶ aŶd plaĐeŵeŶt of 
NFC tags, ďeteƌ iŶfoƌŵaioŶ aŶd diƌeĐioŶ iŶ the app Đould help to sigŶiiĐaŶtlǇ ŵiigate 
those pƌoďleŵs eŶĐouŶteƌed. PaƌiĐulaƌlǇ iŶteƌesiŶg ǁas the gƌeateƌ assoĐiaioŶ ǁith the 
haďit itself ǁheŶ sĐaŶŶiŶg. The iŶteƌaĐioŶ of sĐaŶŶiŶg the tag aŶd usiŶg the pƌeǀious haďit 
as a Đue foƌ the Ŷeǆt shoǁs pƌoŵisiŶg poteŶial aŶd falls iŶ liŶe ǁith the iŶdiŶgs of ;KhaŶ et 
al. ϮϬϮϭͿ, ǁho ideŶiied the stƌeŶgth of ǀisual Đues iŶ haďit foƌŵaioŶ. 
 

 

Futuƌe ReseaƌĐh  
 

Theƌe aƌe seǀeƌal pƌoŵisiŶg diƌeĐioŶs foƌ futuƌe ƌeseaƌĐh that the iŶdiŶgs fƌoŵ this studǇ 
haǀe ƌeǀealed. With the iŶĐƌease of sleep ƌelated disoƌdeƌs suĐh as oďstƌuĐiǀe sleep apŶoea 
;LǇoŶs et al. ϮϬϮϬͿ aŶd the high gloďal leǀels of sleep disƌupioŶ ;‘esMed IŶĐ. ϮϬϮϯͿ it is 
iŵpoƌtaŶt that ƌeseaƌĐh ĐoŶiŶues to iŶd efeĐiǀe iŶteƌǀeŶioŶs foƌ these issues. 
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LoŶgitudiŶal studies  
 

Whilst iŵpoƌtaŶt iŶfoƌŵaioŶ ǁas gatheƌed fƌoŵ the studies peƌfoƌŵed iŶ this ƌeseaƌĐh to 
fullǇ uŶdeƌstaŶd the eǆteŶt ǁith ǁhiĐh the appliĐaioŶ ĐaŶ afeĐt haďit foƌŵaioŶ aŶd loŶg-
teƌŵ ďehaǀiouƌ ĐhaŶge, loŶgeƌ ŵoƌe iŶ-depth studies Ŷeed to ďe peƌfoƌŵed. Futuƌe studies 
should look to iŶĐlude a laƌgeƌ saŵple size aŶd ŵoƌe diǀeƌse paƌiĐipaŶts. The iŶĐlusioŶ of 
shit ǁoƌkeƌs ƌeǀealed ǀaluaďle iŶsights iŶ this studǇ, ĐoŶiŶuiŶg to ďƌoadeŶ the paƌiĐipaioŶ 
iŶ futuƌe studies ǁill help to deepeŶ the uŶdeƌstaŶdiŶg of the Đoŵpleǆ ĐhalleŶge of 
ďehaǀiouƌ ĐhaŶge iŶǀolǀiŶg sleep. This iŶĐludes iŶǀolǀiŶg paƌiĐipaŶts ǁith ǀaƌied sleep 
pateƌŶs aŶd diǀeƌse sleep pƌoďleŵs to ďeteƌ uŶdeƌstaŶd hoǁ those ǁith eǆisiŶg sleep 
pƌoďleŵs aƌe afeĐted. The studies should theŶ ďe peƌfoƌŵed oǀeƌ a sigŶiiĐaŶt peƌiod to 
ĐƌiiĐallǇ eǀaluate the stƌeŶgths aŶd ǁeakŶesses of the iŶteƌǀeŶioŶ.  
 

TeĐhŶologiĐal adǀaŶĐeŵeŶts 

 

NFC teĐhŶologǇ is ĐoŶiŶuiŶg to eǀolǀe, aŶd Ŷeǁ poteŶial use Đases aƌe eŵeƌgiŶg fƌoŵ 
those adǀaŶĐeŵeŶts, tǁo aƌeas of pƌoŵiŶeŶt ƌeseaƌĐh aƌe NFC ďioseŶsoƌs ;Lazaƌo et al. 
ϮϬϮϯͿ aŶd ďateƌǇ-fƌee NFC seŶsoƌ sǇsteŵs ;EsĐoďedo et al. ϮϬϮϭͿ. As the teĐhŶologǇ gƌoǁs 
aŶd Đoŵpaƌaiǀe teĐhŶologies gƌoǁ aloŶg side, this should ďe eǀaluated aŶd ĐoŶtƌasted to 
ƌeǀeal the ĐoŶiŶued eiĐaĐǇ of suĐh soluioŶs.  
 

As disĐussed, oŶe of the iŵpoƌtaŶt ĐhalleŶges iŶ haďit foƌŵaioŶ is that of ĐoŶteǆt aŶd 
ďehaǀiouƌal uŶdeƌstaŶdiŶg, ǁith the adǀaŶĐeŵeŶts iŶ ŵaĐhiŶe leaƌŶiŶg ;MLͿ this is a keǇ 
aƌea ǁith ǁhiĐh ŵodels Đould ďe eŵploǇed to ďeteƌ uŶdeƌstaŶd aŶd deliǀeƌ iŶdiǀidualised 
soluioŶs to these pƌoďleŵs. ;“iŶgh et al. ϮϬϭϳͿ pƌoposed a ML ŵodel that aŶalǇses a 
peƌsoŶ s͛ ŵood aŶd suggests aĐiǀiies the useƌ ǁould pƌefeƌ iŶ that ĐuƌƌeŶt ŵood, eǆploƌiŶg 
opioŶs suĐh as this Đould eŶhaŶĐe the adaptaďilitǇ aŶd speĐiiĐitǇ of the appliĐaioŶ. 
 

Iteƌaiǀe desigŶ ĐoŵpoŶeŶts 

 

The pƌoĐess of desigŶ aŶd deǀelopŵeŶt foƌ the appliĐaioŶ ǁas iteƌaiǀe aŶd as suĐh theƌe 
ǁeƌe desigŶ eleŵeŶts ǁhiĐh ǁeƌe Ŷot iŶĐluded to foĐus the ƌeseaƌĐh as ǁell as due to iŵe 
ĐoŶstƌaiŶts. A poteŶial eǆpaŶsioŶ of the ĐuƌƌeŶt appliĐaioŶ ǁould ďe to iŶĐlude a ŵoƌŶiŶg 
ƌouiŶe opioŶ to alloǁ the useƌ to peƌfoƌŵ a sleep jouƌŶeǇ iŶ ƌeǀeƌse upoŶ ǁakiŶg up. This 
Đould alloǁ the iŶdiǀidual to fuƌtheƌ eŶhaŶĐe theiƌ sleep hǇgieŶe aŶd Đƌeate ŵoƌe 
iŶteŶioŶal use of the ŵoďile deǀiĐe aƌouŶd sleep. AloŶgside haǀiŶg the sŵaƌtphoŶe iŶ ďed 
pƌioƌ to sleep aŶotheƌ keǇ iŵe foƌ oǀeƌuse of the ŵoďile phoŶe has ďeeŶ ideŶiied just 
ateƌ ǁakiŶg up ;Oulasǀiƌta et al. ϮϬϭϮͿ. 
 

 

This pƌojeĐt has touĐhed oŶ a ǁide ƌaŶge of topiĐs fƌoŵ ďehaǀiouƌal psǇĐhologǇ, ŵoďile 
health teĐhŶologǇ, sleep-ƌelated issues aŶd appliĐaioŶ desigŶ, the iŶdiŶgs Ŷot oŶlǇ 
ĐoŶtƌiďute to the eǆisiŶg ƌeseaƌĐh iŶ suĐh aƌeas ďut pƌoǀide diƌeĐioŶs foƌ Ŷeǁ iŶŶoǀaioŶs 
iŶ health teĐhŶologǇ.  
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CoŶĐlusioŶ 

 

This pƌojeĐt has eǆploƌed the iŵpoƌtaŶt topiĐs of sleep, teĐhŶologǇ usage aŶd ďehaǀiouƌ, iŶ 
paƌiĐulaƌ the poteŶial of NFC teĐhŶologǇ to pƌoŵote ďeteƌ sleep ƌouiŶes. The iŶdiŶgs iŶ 
this studǇ haǀe pƌaĐiĐal iŵpliĐaioŶs foƌ ďoth deǀelopeƌs aŶd healthĐaƌe pƌofessioŶals, as 
ǁell as ĐoŶiƌŵiŶg aŶd eǆpaŶdiŶg upoŶ the ĐuƌƌeŶt liteƌatuƌe iŶ these ields.  
 

The ƌesults gatheƌed thƌough this pƌojeĐt shoǁ a poteŶial foƌ NFC teĐhŶologǇ to pƌoŵote 
ďeteƌ sleep ƌouiŶes aŶd eǆploƌes aŶ iŵpleŵeŶtaioŶ ǁhiĐh aiŵs to iŵpƌoǀe ƌatheƌ thaŶ 
disƌupt the useƌs sleep hǇgieŶe. The ƌesults highlight hoǁ teĐhŶologǇ ĐaŶ ďe used as aŶ 
efeĐiǀe tool iŶ pƌoŵoiŶg ďeteƌ sleep haďits.  
 

The appƌoaĐh takeŶ iŶ this pƌojeĐt also deŵoŶstƌates hoǁ a useƌ ĐeŶtƌiĐ appƌoaĐh to desigŶ 
ĐaŶ efeĐiǀelǇ pƌoǀide the eŶd useƌ ǁith the ĐoƌƌeĐt pƌefeƌeŶĐes aŶd Ŷeeds iŶ a pƌototǇpe 
appliĐaioŶ. The ŵethodologǇ aŶd doĐuŵeŶtaioŶ thƌoughout eŶsuƌes that the iŶal 
iteƌaioŶ of this pƌojeĐt Ŷot oŶlǇ aĐhieǀes the iŶteŶded aiŵ ďut does so iŶ a ǁaǇ that ǁill ďe 
efeĐiǀe aŶd appealiŶg to those iŶ the iŶteŶded audieŶĐe gƌoup.  
 

A keǇ iŶsight uŶĐoǀeƌed duƌiŶg this pƌojeĐt ǁas the ĐhalleŶges faĐed ǁheŶ desigŶiŶg sleep 
ƌouiŶe iŶteƌǀeŶioŶs foƌ iŶdiǀiduals ǁith ŶoŶ-staŶdaƌd sleep pateƌŶs. This disĐoǀeƌǇ 
pƌeseŶts aŶ iŶteƌesiŶg diƌeĐioŶ foƌ futuƌe ƌeseaƌĐh aŶd oŶe ǁhiĐh Đould help to desigŶ 
ŵoƌe efeĐiǀe aŶd ŵoƌe iŶĐlusiǀe sleep hǇgieŶe tools. The sigŶiiĐaŶĐe of iŶdiǀidualised 
soluioŶs foƌ ďoth sleep pƌoďleŵs aŶd iŶ haďit foƌŵaioŶ has ďeeŶ eŵphasised iŶ this 
pƌojeĐt aŶd the ĐoŶiŶued ƌeseaƌĐh iŶ this diƌeĐioŶ Đould lead to sigŶiiĐaŶt adǀaŶĐeŵeŶts 
iŶ ďoth aƌeas.  
 

IŶ ĐoŶĐlusioŶ, this pƌojeĐt Ŷot oŶlǇ aĐhieǀes it stated aiŵ of deǀelopiŶg a ŵoďile appliĐaioŶ 
to pƌoŵote the foƌŵaioŶ of ďeteƌ sleep ƌouiŶes ďut also pƌoǀides ǀaluaďle iŶsights foƌ 
futuƌe ƌeseaƌĐh.  
 

 

 

 

 

 

 

 

 



 ϳϰ 

ReleĐioŶ oŶ LeaƌŶiŶg 

 

FolloǁiŶg the ĐoŶĐlusioŶ of this ƌeseaƌĐh I ǁill Ŷoǁ use this Ŷeǆt Đhapteƌ to ĐƌiiĐallǇ assess 
the leaƌŶiŶg I haǀe takeŶ aǁaǇ fƌoŵ ďoth the ƌeseaƌĐh pƌoĐess itself aŶd ŵǇ peƌsoŶal 
deǀelopŵeŶt thƌough this peƌiod of studǇ.  
 

LeaƌŶiŶg OutĐoŵes 

 

As ǁith aŶǇ eŶdeaǀouƌ it is iŵpoƌtaŶt to haǀe a set of deiŶed leaƌŶiŶg outĐoŵes, I haǀe 
ĐoŶiŶuallǇ used those set out iŶ the pƌojeĐt haŶdďook of this Đouƌse to assess aŶd update 
ŵǇ appƌoaĐh.  
 

UŶdeƌtakiŶg a liteƌatuƌe ƌeǀieǁ ǁas a ǀital paƌt of this pƌojeĐt aŶd the eǀaluaioŶ of ĐuƌƌeŶt 
ƌeseaƌĐh helped steeƌ the diƌeĐioŶ of ŵaŶǇ of the deĐisioŶ ŵade iŶ deǀelopiŶg the 
pƌototǇpe appliĐaioŶ. Whilst I had pƌeǀious eǆpeƌieŶĐe aŶalǇsiŶg liteƌatuƌe, doiŶg so iŶ the 
ield of ĐoŵpuiŶg ǁas Ŷeǁ to ŵe. GiǀeŶ the ďƌoad ƌaŶge of suďjeĐts addƌessed iŶ this 
pƌojeĐt, fƌoŵ psǇĐhologǇ, health, sleep, ďehaǀiouƌ, aŶd ŵoďile teĐhŶologǇ, I did at iŵes iŶd 
it ĐhalleŶgiŶg to ƌeiŶe aŶd ĐoŶĐeŶtƌate ŵǇ eǀaluaioŶ. Whilst it ǁas iŵpoƌtaŶt to eǆploƌe all 
these suďjeĐts to uŶdeƌstaŶd the fullest piĐtuƌe of the disseƌtaioŶ itle, iŶ futuƌe I ǁould 
look to ďe ŵoƌe seleĐiǀe aŶd foĐussed oŶ hoǁ I appƌoaĐh this aƌea of the pƌojeĐt to aǀoid 
aŶǇ poteŶial foƌ ŵissiŶg iŶfoƌŵaioŶ, oƌ Ŷot ďeiŶg aďle to go deep eŶough IŶto a topiĐ due 
to the ďƌeadth of ƌeseaƌĐh. 
 

MaŶǇ of the ŵodules I ǁoƌked thƌough oŶ this Đouƌse pƌoǀided ŵe ǁith oppoƌtuŶiies to 
ƌeiŶe ŵǇ aďilitǇ to ĐoŵŵuŶiĐate ideas, as ǁell as the iŵe I speŶt oŶ plaĐeŵeŶt ǁhiĐh ǁas 
iŶǀaluaďle iŶ deǀelopiŶg Ŷot oŶlǇ ŵǇ pƌogƌaŵŵiŶg skills ďut a ǁhole ƌaŶge of otheƌ skills. 
This ǁas iŶstƌuŵeŶtal iŶ ďoth the ǁƌiiŶg of the disseƌtaioŶ aŶd iŶ the iŶfoƌŵaioŶ giǀeŶ to 
the paƌiĐipaŶts of the studies, iŶĐludiŶg the iŶfoƌŵaioŶ pƌeseŶt ǁithiŶ the appliĐaioŶ. 
UsiŶg diagƌaŵs suĐh as use Đases, taďles foƌ the ĐoŶǀeǇiŶg of ƌesults aŶd stƌuĐtuƌed ǁƌiiŶg 
foƌ the deliǀeƌǇ of ĐoŶĐlusioŶs alloǁed ŵe to eǆpƌess the ƌeseaƌĐh iŶ a Đleaƌ aŶd detailed 
ǁaǇ. The iŵe I speŶt oŶ plaĐeŵeŶt also alloǁed ŵe to uŶdeƌstaŶd ĐoŵŵuŶiĐaioŶ thƌough 
UX/UI iŶ a pƌaĐiĐal ǁaǇ ǁhiĐh ǁas keǇ to the suĐĐess of the appliĐaioŶ I ďuilt.  
 

Whilst the suppoƌt aŶd guidaŶĐe fƌoŵ ŵǇ supeƌǀisoƌ ǁas iŶǀaluaďle iŶ this pƌoĐess, the skills 
I oďtaiŶed thƌoughout ŵǇ iŵe as a ŵasteƌ s͛ studeŶt eŶaďled ŵe to dƌiǀe aŶd plaŶ this 
pƌojeĐt fƌoŵ staƌt to iŶish. HaǀiŶg ǁoƌked iŶ a teaŵ ǁhiĐh used a “Đƌuŵ appƌoaĐh iŶ a 
Đouƌse ŵodule aŶd ǁithiŶ a teaŵ ǁhiĐh used a “ĐƌuŵďaŶ appƌoaĐh duƌiŶg ŵǇ iŵe oŶ 
plaĐeŵeŶt I ǁas aďle to ŵap out aŶd diǀide ŵǇ iŵe efeĐiǀelǇ usiŶg the lessoŶs I leaƌŶt 
fƌoŵ ďoth appƌoaĐhes, this ǁas paƌiĐulaƌlǇ efeĐiǀe iŶ the deǀelopŵeŶt stages of the 
pƌojeĐt ;NikiiŶa et al. ϮϬϭϮͿ. DiǀidiŶg ŵǇ iŵe iŶto ǁeekloŶg spƌiŶts eaĐh ǁith a taƌget 
ǁoƌkload to aĐhieǀe aŶd haǀiŶg kŶoǁledge of poteŶial teĐhŶologiĐal ĐhalleŶges suĐh as 
pƌepaƌiŶg a pƌoduĐioŶ eŶǀiƌoŶŵeŶt ǁas ĐƌuĐial iŶ efeĐiǀe iŵe ŵaŶageŵeŶt. UilisiŶg Jiƌa 
ďoaƌds ;AtlassiaŶ ϮϬϮϯͿ, ǁiƌefƌaŵe desigŶiŶg, aŶd iteƌaiǀe ǁoƌkloǁs all skills I had 
deǀeloped oǀeƌ ŵǇ studeŶt jouƌŶeǇ alloǁed foƌ a suĐĐessful ďut ŵoƌe iŵpoƌtaŶtlǇ iŵe 
ŵapped pƌototǇpe to ďe deǀeloped.  
 



 ϳϱ 

Whilst the teĐhŶologies aŶd tools I Đhose to use foƌ this pƌojeĐt ǁeƌe suĐĐessful iŶ aĐhieǀiŶg 
the aiŵs aŶd oďjeĐiǀes set out, I ǁould ŵake seǀeƌal ĐhaŶges fƌoŵ the lessoŶs leaƌŶed 
thƌough this pƌoĐess. IŶ desigŶiŶg aŶd deǀelopiŶg the pƌototǇpe, a ĐoŶsideƌaďle aŵouŶt of 
iŵe ǁas takeŶ iŶ the plaŶŶiŶg aŶd pƌe-desigŶ phases of the pƌojeĐt. HaǀiŶg the oǀeƌall 
plaŶŶed stƌuĐtuƌe of the pƌojeĐt alloǁed ŵe Ŷot to feel pƌessuƌed to staƌt ĐodiŶg aŶd 
deǀelopiŶg too sooŶ. TƌusiŶg iŶ ŵǇ plaŶŶiŶg ǁas keǇ to haǀiŶg a ǁell thought out aŶd 
aĐhieǀaďle desigŶ. IŶ hiŶdsight though, I ǁas alŵost too ƌigid iŶ ŵǇ spƌiŶts as it ŵeaŶt that 
ĐeƌtaiŶ featuƌes ǁhiĐh ǁould haǀe ďeeŶ iŶteƌesiŶg to eǆploƌe ǁeƌe let out of the 
pƌototǇpe, aŶd the sĐope of the pƌojeĐt ǁas slightlǇ ƌestƌiĐted ďǇ this appƌoaĐh. Also to leaǀe 
the dooƌ opeŶ foƌ IO“ deǀelopŵeŶt I Đhose ‘eaĐt Naiǀe as the teĐhŶologǇ foƌ deǀelopŵeŶt, 
hoǁeǀeƌ, due to iŵe ƌestƌiĐioŶs IO“ deǀelopŵeŶt Ŷeǀeƌ ƌeallǇ ďeĐaŵe a ǀiaďle opioŶ. This 
deĐisioŶ ƌestƌiĐted ŵǇ poteŶial paƌiĐipaŶt pool ďut ŵoƌe iŵpoƌtaŶtlǇ Đlosed the dooƌ oŶ 
otheƌ teĐhŶologies ǁhiĐh Đould haǀe ďeeŶ used foƌ this pƌojeĐt. I fouŶd seǀeƌal ĐhalleŶges 
ǁith ‘eaĐt Naiǀe, Ŷot least ǁith a ƌatheƌ sloǁ deǀelopŵeŶt pƌoĐess. IŶ the futuƌe I ǁould 
thiŶk eǀeŶ ŵoƌe ĐƌiiĐallǇ aďout the deǀelopŵeŶt tools I use aŶd Ŷot ďe afƌaid to foĐus ŵǇ 
deǀelopŵeŶt to a speĐiiĐ aƌea. The plaŶ to iŶiiallǇ ďuild aŶ MVP ŵoďile appliĐaioŶ thƌough 
to pƌoduĐioŶ ǁas iŶǀaluaďle. KŶoǁiŶg I had the faĐilitǇ to iŶtƌoduĐe ƌeleases to ŵǇ 
pƌoduĐioŶ appliĐaioŶ aŶd uilisiŶg pseudoĐode desigŶs aŶd atoŵiĐ featuƌes alloǁed ŵe to 
efeĐiǀelǇ iteƌate oŶ a pƌoduĐioŶ ƌeadǇ appliĐaioŶ. The Google PlaǇ “toƌe CoŶsole has aŶ 
eǀaluaioŶ peƌiod ďefoƌe alloǁiŶg aŶ appliĐaioŶ to ďe ƌeleased, had I Ŷot plaŶŶed this out 
eaƌlǇ iŶ the pƌoĐess I ǁould Ŷot haǀe ďeeŶ aďle to suĐĐessfullǇ ƌelease ŵǇ appliĐaioŶ to the 
PlaǇ “toƌe, aŶd suďseƋueŶtlǇ Ŷot alloǁed ŵǇ paƌiĐipaŶts to use the appliĐaioŶ foƌ aŶ 
eǆteŶded-use studǇ. HaǀiŶg a ŵap aŶd iŵeliŶe spaŶŶiŶg the eŶiƌetǇ of the pƌojeĐt alloǁed 
foƌ these kiŶds of deĐisioŶs to ďe ŵade aŶd ŵeaŶt I ǁasŶ͛t ƌestƌiĐted due to Ŷot aĐiŶg eaƌlǇ 
eŶough of tasks. 
 

 

PƌojeĐt OďjeĐiǀes  
 

AloŶg ǁith the leaƌŶiŶg outĐoŵes I also set seǀeƌal oďjeĐiǀes at the staƌt of this pƌojeĐt, 
theǇ foƌŵed the ďluepƌiŶt ďǇ ǁhiĐh this pƌojeĐt eǀolǀed. “oŵe haǀe alƌeadǇ ďeeŶ touĐhed 
upoŶ thƌough the leaƌŶiŶg outĐoŵes the ƌest ǁill ďe eǆploƌed ďeloǁ. 
 

OŶe aƌea ǁhiĐh hiŶdeƌed the pƌojeĐt soŵeǁhat ǁas that of the iŶiial useƌ ƌeƋuiƌeŵeŶt 
aŶalǇsis. I uŶdeƌstood the iŵpoƌtaŶĐe of ĐoŶduĐiŶg efeĐiǀe aŶd thoƌough useƌ 
ƌeƋuiƌeŵeŶts hoǁeǀeƌ, due to iŵe ĐoŶstƌaiŶts aŶd ateŵpiŶg to pƌoduĐe aŶ efeĐiǀe 
suƌǀeǇ I laĐked soŵe detail iŶ the data gatheƌed fƌoŵ the iŶiial useƌ suƌǀeǇ. Whilst I had a 
good aŵouŶt of paƌiĐipaioŶ iŶ the suƌǀeǇ theƌe ǁeƌe seǀeƌal ƋuesioŶs ǁhiĐh had I asked 
ŵaǇ haǀe pƌoǀided ǀaluaďle iŶsights, ŵost ŶotaďlǇ the disĐoǀeƌǇ aƌouŶd shit ǁoƌkeƌs aŶd 
sleep haďits. IŶ futuƌe I ǁould look to stƌike ŵoƌe of a ďalaŶĐe ďetǁeeŶ ĐƌeaiŶg aŶ efeĐiǀe 
suƌǀeǇ aŶd geiŶg the iŶfoƌŵaioŶ I ƌeƋuiƌe out of it. The deĐisioŶ to alloǁ the loŶgeƌ 
aŶsǁeƌs to ďe opioŶal iŶ the suƌǀeǇ also ĐoŶtƌiďuted to this, ǁhile it ǁas efeĐiǀe iŶ geiŶg 
useƌs to Đoŵplete the suƌǀeǇ eǀideŶĐed ďǇ the faĐt Ŷo oŶe stopped ďefoƌe the iŶal 
ƋuesioŶ, I poteŶiallǇ ŵissed out oŶ ǀaluaďle iŶsights due to the ƌeduĐed data oŶ those 
ƋuesioŶs.  
 



 ϳϲ 

UpoŶ ĐoŵpleioŶ of the pƌototǇpe appliĐaioŶ useƌ tesiŶg ǁas ĐoŶduĐted. As alƌeadǇ 
stated, this ǁas aŶ eǆteŶded-use studǇ aŶd oŶe of the ƌeasoŶs this pƌojeĐt ǁas suĐĐessful 
ǁas the deĐisioŶ to ŵake the iŶal studǇ eǆteŶded-use. The deĐisioŶ did ďƌiŶg ĐhalleŶges 
aŶd ƌeduĐed the oǀeƌall iŵe of the pƌojeĐt; hoǁeǀeƌ, It ǁas uŶdouďtaďlǇ the ƌeasoŶ seǀeƌal 
of the disĐoǀeƌies ǁeƌe ŵade duƌiŶg the tesiŶg. The ĐhoiĐe to also eǀaluate the studǇ aĐƌoss 
useaďilitǇ test Đases, MA‘“, aŶd theŵaiĐ aŶalǇsis, pƌoǀided a ďƌeadth of data aŶd alloǁed 
foƌ a thoƌough iŶǀesigaioŶ aŶd uŶdeƌstaŶdiŶg of the ƌeseaƌĐh ƋuesioŶ to ďe peƌfoƌŵed. 
These deĐisioŶs aloŶg ǁith updates aŶd iŵpƌoǀeŵeŶt to the appliĐaioŶ, doĐuŵeŶtaioŶ, 
ĐhaŶgiŶg the oƌdeƌ of appƌoaĐh aŶd stƌuĐtuƌe alloǁed foƌ a detailed aŶd ƌoďust aŶalǇsis to 
ďe iŵpleŵeŶted. 
 

FiŶallǇ lookiŶg ďaĐk aĐƌoss the eŶiƌe pƌojeĐt theƌe ǁeƌe ĐhalleŶges aŶd ŵaŶǇ stƌeŶgths aŶd 
ǁeakŶesses I disĐoǀeƌed aďout ŵǇself thƌoughout the pƌoĐess. Hoǁeǀeƌ, zooŵiŶg out aŶd 
lookiŶg at the oǀeƌall aiŵ of the pƌojeĐt, this studǇ deliǀeƌs a pƌototǇpe ŵoďile appliĐaioŶ 
ǁhiĐh helps pƌoŵote the foƌŵaioŶ of ďeteƌ sleep ƌouiŶes usiŶg NFC teĐhŶologǇ. As ǁith 
the otheƌ paƌts of ŵǇ iŵe as a ŵasteƌ s͛ studeŶt I ǁill look to ďuild oŶ aŶd ĐoŶiŶuallǇ gƌoǁ 
fƌoŵ the ĐhalleŶgiŶg Ǉet fulilliŶg pƌoĐess it has ofeƌed.  
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AppeŶdiǆ A – Useƌ ReƋuiƌeŵeŶts SuƌǀeǇ Results 
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