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ABSTRACT
As mobile devices become a larger part of modern society, understanding how they differ from desktop devices and how to design 
for  them is  becoming more  relevant.  Apple  and Google  have themselves  published guidelines  for  how applications  should  be 
designed on iOS and Android,  the two major  operating systems on mobile  devices  today.  But  the opinions on how important 
guidelines  are  for  providing  users  with  the  best  experience  possible  differ,  both  in  scientific  writing  and  among  industry 
professionals.  This  study  focuses  on  platform  guidelines  for  navigation,  researching  the  question:  What  effect  does  platform 
guidelines for navigation have on the usability of a smartphone application? To investigate this a usability experiment is conducted. 
The independent variable manipulated is  type of  navigation,  which adheres or  does not  adhere to platform guidelines,  and the 
dependent variable measured is usability in terms of effectiveness, efficiency and user satisfaction. The results from this experiment 
indicate no significant differences between the navigation types in terms of effectiveness nor efficiency. Differences found in user 
satisfaction cannot be linked to guidelines for navigation. Although familiarity can be identified as a major factor in why users were 
satisfied with navigation, what users considered familiar differed. Thus the results of this study bring into question whether the 
platform guidelines function as conventions and cannot confirm any major effects of platform navigation guidelines on the usability 
of a smartphone application.

SAMMANFATTNING
Mobila enheter blir en allt större del av det moderna samhället, i och med detta blir det även allt mer relevant att förstå hur de skiljer 
sig  från mer  traditionella  enheter  och hur  man bör  designa för  dem. Apple  och Google  har  själva publicerat  riktlinjer  för  hur 
mobilapplikationer kan utformas på iOS och Android, de två största operativsystemen på mobila enheter idag. Men åsikterna om hur 
viktiga dessa riktlinjerna är att följa för att ge användarna den bästa möjliga upplevelsen varierar, både i vetenskapligt skrivande och 
bland  branschfolk.  Denna  studie  fokuserar  på  plattformsriktlinjer  för  navigation  och  undersöker  frågan:  Vilken  effekt  har 
plattformsriktlinjer  för  navigation  på  användbarheten  hos  en  mobilapplikation?  För  att  undersöka  detta  utförs  ett 
användbarhetsexperiment.  Den  oberoende  variabel  som  manipuleras  är  typ  av  navigation,  som  följer  eller  inte  följer 
plattformsriktlinjerna,  och  den  beroende  variabeln  som  mäts  är  användbarhet  när  det  gäller  effektivitet  och  användarnöjdhet. 
Resultaten  från  detta  experiment  visar  inga  signifikanta  skillnader  mellan  navigationstyperna  vad  gäller  effektivitet.  Skillnader 
observerade i användarnöjdhet kan inte kopplas till plattformsriktlinjerna för navigation. Även om vana kan identifieras som en viktig 
faktor i varför användarna var nöjda med viss navigation så varierade vad användarna var vana vid på ett sätt som inte var kopplat till 
platformsriktlinjerna. Resultatet av denna studie ifrågasätter huruvida plattformsriktlinjerna fungerar som konventioner och kan inte 
bekräfta några större effekter av plattformsnavigationsriktlinjer på användbarheten hos en mobilapplikation.
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ABSTRACT
As mobile  devices  become a  larger  part  of  modern  society, 
understanding how they differ from desktop devices and how 
to  design  for  them  is  becoming  more  relevant.  Apple  and 
Google  have  themselves  published  guidelines  for  how 
applications should be designed on iOS and Android, the two 
major  operating  systems  on  mobile  devices  today.  But  the 
opinions on how important guidelines are for providing users 
with  the  best  experience  possible  differ,  both  in  scientific 
writing and among industry professionals. This study focuses 
on  platform  guidelines  for  navigation,  researching  the 
question: What effect does platform guidelines for navigation 
have  on  the  usability  of  a  smartphone  application?  To 
investigate  this  a  usability  experiment  is  conducted.  The 
independent variable manipulated is type of navigation, which 
adheres  or  does  not  adhere  to  platform  guidelines,  and  the 
dependent  variable  measured  is  usability  in  terms  of 
effectiveness, efficiency and user satisfaction. The results from 
this experiment indicate no significant differences between the 
navigation  types  in  terms  of  effectiveness  nor  efficiency. 
Differences  found  in  user  satisfaction  cannot  be  linked  to 
guidelines  for  navigation.  Although  familiarity  can  be 
identified as a major factor in why users were satisfied with 
navigation, what users considered familiar differed. Thus the 
results of this study bring into question whether the platform 
guidelines  function  as  conventions  and  cannot  confirm  any 
major effects of platform navigation guidelines on the usability 
of a smartphone application.

1. INTRODUCTION
To any interactive  product  the  navigation  is  one  of  the  key 
components [11, 30], it is a way for the users to know where 
they are, where they can go and how to get there. Navigation 
that frustrates the user leads to high bounce rates, unfinished 
user flows and negative feedback [11]. Good navigation leads 
to higher usability, which in turn has been linked to higher user 
satisfaction  and  brand  trust,  which  in  turn  leads  to  brand 
loyalty  [11,  17].  Usable  navigation  is  thus  of  interest  to 
everyone creating interactive products.

With the rise of smartphones, new navigation practices have 
emerged: Tab bar,  nav bar,  hamburger menu, top bar,  action 
bar, dots, buttons, gestures etc. The types of core navigation a 
smartphone application can have are numerous, and some use 
more than one approach. 

In late 2016 the two major operating systems for smartphones, 
Apple’s  iOS  and  Google’s  Android,  had  a  99%  combined 
market share of the worldwide smartphone market [3]. Since 
they launched these two operating systems have had different 
approaches and standards for navigation; Apple has stayed true 
to  the  bottom tab  bar  for  years  while  Google  has  explored 
multiple  solutions,  ranging  from  the  drawer  menu  to  more 
recently the bottom tab bar. The two operating systems have 

even  formulated  their  own  design  guidelines,  iOS  Human 
Interface  Guidelines  [1]  and  Google’s  Material  Design  [2]. 
Various navigation practices either adhere or does not adhere to 
these guidelines, the most common ones outlined in Table 1 
below. 

 Table 1. Major navigation practices on iOS and Android.

*Bottom Tabs were added to Material Design in March 2016 and are 
yet to be widely adopted.

Within  the  field  of  design  and  usability  the  importance  of 
following standards and conventions is often stressed [6, 24]. 
Jakob Nielsen,  for  example,  formulated it  as  one of  his  ten 
heuristics  for  usability  [22],  and  his  Law of  The  Web  User 
Experience states:

“Users spends most of their time on other websites” [23]

This underlines the importance of having your product adhere 
to standards and conventions, ensuring that when the users use 
your product they will  know what to do since a majority of 
other  products  follow  the  same  conventions.  Following 
conventions and standards for mobile devices has become even 
easier  than  for  web  with  the  aforementioned  platform 
guidelines to follow. 

However,  while  conventions  and  guidelines  are  the  most 
important factor to some when designing interactive products, 
critique towards guidelines are voiced by others and additional 
factors are pointed out [19, 29]. Within navigation on mobile 
devices  opinion  pieces  are  often  written  by  practitioners 
discussing  the  positive  and  negative  factors  of  for  example 
drawer menus [13, 26], bottom tabs [7, 28] and the do or do 
not  of  breaking  guidelines  within  mobile  navigation. 
Furthermore,  although  bottom  tabs  were  recently  added  to 
Material  Design,  the  navigational  pattern  is  yet  to  become 
widely adopted.

This paper focuses on investigating what effect guidelines for 
mobile  navigation  has  on  the  usability  of  smartphone 
applications.  By investigating the usability  of  an application 
when adopting various core navigation with users of Android 
and  iOS  separately  the  differences  between  the  two  are 
analysed to uncover any differences in usability between the 
groups.

2. CENTRAL CONCEPTS
Here follows definitions of central concepts which will be used 
throughout this paper:

Bottom Tabs Drawer Menu Top Tabs

iOS Adhere Does not adhere Do not adhere

Android Adhere* Adheres Adhere



2.1 Usability
This  paper  will  adhere  to  ISO  9241  definition  of  usability, 
which defines usability as:
 

“Extent  to  which  a  product  can  be  used  by  specified 
users  to  achieve  specified  goals  with  effectiveness, 
efficiency  and  satisfaction  in  a  specified  context  of 
use.” [14]

Thus  usability  will  be  discussed  and  examined  using  three 
factors: effectiveness, efficiency and satisfaction.  Effectiveness 
looks at whether users can perform the tasks they want to do, 
efficiency considers how much effort it  takes to perform the 
tasks  and  satisfaction  takes  into  account  the  users’  own 
subjective  experiences  using  the  product,  in  other  words 
satisfaction refers to user satisfaction.

2.2 Conventions
Conventions in this study refer to generally accepted standards 
and norms for how to design.

2.3 Guidelines
When  the  term  guidelines  is  used  in  connection  to  mobile 
devices  throughout  this  paper  it  refers  to  the  iOS  Human 
Interface Guidelines [1] and Google’s Material Design [2].

2.4 Navigation
Navigation represents how the information architecture of the 
product  is  presented  to  the  user,  how the  user  can  navigate 
between views and pages within the product.  There exists  a 
plethora  of  navigation  techniques,  the  relevant  ones  for  this 
paper are outlined in Table 1 and illustrated in section 5.3, as 
well as explained below:

2.4.1 Bottom Tabs
According  to  both  the  Material  Design  and  iOS  Human 
Interface Guidelines bottom tabs entail a permanent bottom bar 
containing 2-5 top level views represented by tabs. Each tab is 
represented by an icon with an accompanying title, the latter 
being expressed as optional on Android but not on iOS. The 
last tab can represent a “more” tab revealing further navigation 
on  a  separate  screen  if  more  top  level  views  are  needed. 
Standard on iOS since launch, added to Android in March 2016 
however not widely adopted yet [1, 2].

2.4.2 Drawer Menu
In  accordance  with  Material  Design  Guidelines  the  drawer 
menu  is  a  view  containing  navigation  destinations  for  the 
product,  spanning the  entire  height  of  the  screen.  The  view 
slides in from the side when the user swipes it out and/or its 
accompanied  icon  is  pressed.  This  icon  is  often  called  a 
“hamburger  icon”  see  Figure  1.  The  accompanying  icon  is 
placed  in  a  top  corner,  most  commonly  the  top  left.  When 
active, the view darkens all other content until a selection is 
made within the navigation or the user taps outside the view 
[2].

Figure 1. Hamburger icon [2].

2.4.3 Top Tabs
Based on Material  Design Guidelines,  top tabs resemble the 
bottom tabs. This navigational pattern entails a permanent top 
bar containing top level views represented by tabs. The bar can 
either be fixed or scrollable to the side, extending the number 

of possible tabs. Each tab is represented either by a title and an 
icon,  or  by  one  of  these  alone.  The  user  is  able  to  swipe  
anywhere on the screen to navigate between individual tabs or 
tap on the bar to switch between tab [2]. 

3. RELATED WORK
This section focuses on the previous scientific work which has 
been  conducted  within  the  areas  of  mobile  navigation  and 
design conventions. 

3.1 Mobile Navigation
Compared to desktop, designing and examining usability for 
mobile applications have several challenges outlined by Zhang 
& Adipat [31]:
• Mobile  Context.  Applications  are  used  in  a  much  wider, 

mobile context.
• Connectivity.  Various  network  situations  need  to  be 

accounted  for  as  one  cannot  assume  perfect  network 
connection when the application is used in a mobile context.

• Small Screen Size. The limited screen size puts constraints 
on the design which affects the usability.

• Different  Display  Resolutions.  Different  devices  have 
different resolutions, all less than desktop.

• Limited Processing Capability and Power  all  lag behind 
that  of  desktop  devices,  functionality  might  need  to  be 
limited.

• Data Entry Methods are significantly different from that of 
desktop devices. The lack of keyboard and pointer leads to 
many design differences.

The mobile context, small screen size and data entry methods 
challenges  are  some  of  the  most  pertinent  ones  for  mobile 
navigation.

One effect  of  the  use  of  fingers  being the  major  data  entry 
method on mobile devices and the mobile context of usage is 
that  the  limited  reach  of  one  hand  needs  to  be  taken  into 
account  when  designing.  Zhang  et  al.  [32]  studied  reaction 
time,  hit  rate and hit  offset  magnitude for  targets  located in 
different  locations  on  the  screen.  Their  conclusions  are 
summarised in Figure 2. Overall they concluded that the upper  
left corner was the least accessible and the entire lower, upper 
and far left regions also performed poorly. The middle of the 
screen was the easiest to access.

Figure 2. Accessibility of various parts of a smartphone 
screen when using one hand. Red = Poor, Orange = Okay, 

Green = Good [32].

Bäckström  [5]  studied  users’  reach  on  mobile  screens  by 
looking closer at when a change in grip is needed in order to 



reach a part of the screen when using one hand and to navigate 
a  smartphone.  She  underlined  the  importance  of  taking  one 
handed reach into account when designing for mobile devices 
as the mobile context of use enables usage while for example 
carrying something in the other hand. The study showed that 
users  change  grip  while  using  the  on-screen  keyboard,  and 
when trying to reach the upper corners, the upper left being 
slightly more difficult to reach.

Geven et al. [9] investigated the ultimate depth and breadth of 
information architectures when designing navigation on mobile 
devices.  Concluding  that  a  narrow,  deeper  architecture  was 
preferred  over  a  broad,  shallow  one.  The  most  effective 
hierarchy had four to eight items on each level, the users would 
rather  be  presented  with  fewer  alternatives  and  have  to  go 
deeper than having many items to choose from at each level, 
but fewer levels.

An actual usability comparison between two core navigation 
standards, the drawer and bottom bar menu, was conducted in 
a master thesis by Tsiodoulos [29]. The thesis investigates the 
usability of the drawer menu and bottom tabs when using a 
three level deep navigational structure.  His results showed a 
higher  efficiency  of  the  bottom tabs,  but  no  difference  was 
found  on  the  other  components  of  usability.  The  low 
discoverability often discussed in opinion pieces on the drawer 
menu was not  confirmed. The participants’ operating system 
preferences were not taken into account in this study and all 
tests were performed on an Android phone.

3.2 Design Conventions
Following conventions is for many an obvious choice, Nielsen 
perhaps  being  the  strongest  advocate  for  the  practice  of 
following  guidelines  as  closely  as  possible.  His  classic 
heuristics for usability [22] have been adapted for mobile and 
touchscreen [12, 15]. His view that following conventions and 
guidelines is key for usability has there been emphasised once 
again [12, 15]. Wasserman [30] also outlines the need to follow 
conventions on mobile devices in his 2010 study:

“[A] mobile application must share common elements of 
the  user  interface  with  other  applications  and  must 
adhere to externally developed user interface guidelines” 
[30]

The effects of conventions and guidelines on usability and user 
performance  have  mostly  been  studied  on  desktop  devices. 
Studies  have  shown  that  web  design  conventions  do  exist, 
despite the lack of formal guidelines similar to those available 
on mobile [6, 18]. Bernard [6], for example, had users place 
out where they thought various elements should be placed on 
an  e-commerce  website  on  a  blank canvas.  Concluding that 
users  do  have  definable  expectations  of  the  placements  of 
various elements, such as navigation. 

These conventions and the effects of not adhering to them have 
been the subject of several studies. Santa Maria & Dyson [27] 
saw  that  when  comparing  user  performance  while  using  a 
website  adhering  to  conventions  versus  one  breaking  them 
differences were only observed initially. They concluded that a 
design which breaks conventions might be confusing at first, 
but this confusion is short lived and users adapt to new visual 
conventions  quickly.  McCarthy  et  al.  [19]  came  to  similar 
conclusions and encourage designers to not follow conventions 
at all costs, and to not be intimidated from following design 
recommendations which does not follow conventions.

In their review of research on menu design and positioning on 
webpages, Murano & Sander [20]  conclude that results have 
varied, showing different levels of usability for various menu 
standards  which  either  adhere  to  conventions  or  not. 
Furthermore  they  conclude  that  the  user’s  point  of  view  is 
often  lacking  in  this  type  of  research.  The  focus  has 
traditionally been on task performance, with no qualitative data 
collection.  Thus,  while  conclusions  about  users  adapting  to 
new  designs  have  been  made  [19,  27]  the  users’  own 
experiences  are  not  taken  into  account,  only  quantitative 
performance measures. This study therefore aims at collecting 
both  qualitative  and  quantitative  data  when  investigating 
usability.

4. PURPOSE
The  purpose  of  this  study  is  to  investigate  usability, 
conventions  and guidelines  for  navigation  in  mobile  design.   
This  study  is  carried  out  on  behalf  of  the  digital  agency 
Bontouch  who  has  commissioned  this  work.  The  research 
question investigated is: 

What effect  does platform guidelines for navigation have on 
the usability of a smartphone application?

This study is limited to iOS and Android as they together cover 
a large majority of the smartphone market. It is also limited to 
the most common navigation methods, outlined in Table 1.

5. METHOD DESCRIPTION
To investigate the research question stated above a usability 
study was carried out in the form of a usability experiment. 
This method was chosen because of its appropriateness when 
the  research  purpose  is  to  evaluate  design  by  trying  to 
demonstrate  a  casual  connection [16,  21,  25]  by “show[ing] 
how the manipulation of one variable of interest has a direct 
causal  influence  on  another  variable  of  interest”  [25].  The 
variable of interest manipulated, the independent variable, was 
the type of navigation which either adheres or does not adhere 
to platform guidelines; the dependent variable measured was 
usability  in  terms  of  effectiveness,  efficiency  and  user 
satisfaction.  This  method  was  also  chosen  with  hopes  of 
isolating the  variables  of  interest  by controlling,  in  the  best 
way possible, the environment and other factors which could 
affect the result.

The  study  was  carried  out  on  iOS  and  Android  users 
independently.  Twelve Android users and nine iOS users were 
asked to perform three tasks using three different prototypes of 
the PostNord application adapted to their operating system of 
choice.  The  study  design  was  pilot  tested  twice  and  small 
changes were made prior to the actual study. 

Table 2. Counterbalanced within-subject study design
First Prototype Second Prototype Third Prototype

Group 1 Bottom tabs Top tabs Drawer menu

Group 2 Bottom tabs Drawer menu Top tabs

Group 3 Top tabs Bottom tabs Drawer menu

Group 4 Top tabs Drawer menu Bottom tabs

Group 5 Drawer menu Bottom tabs Top tabs

Group 6 Drawer menu Top tabs Bottom tabs



The  study  adapted  a  within-subject  design  where  all 
participants tested all  three prototypes.  In order to limit  any 
carryover effects the order in which the users were presented 
with the prototypes was varied, see  Table 2. When testing a 
prototype the participants carried out three tasks, followed by a 
questionnaire where self reported data about the prototype was 
recorded together with a short discussion where the user was 
encouraged to share thoughts about the prototype. Prior to the 
test  the  users  were  told  that  they  were  allowed  to  share 
thoughts during the test but that it was not necessary to do so 
as comments could also be shared after each prototype. This 
was done in order to limit think-a-loud behaviour which could 
skew the time on task data.

When  all  three  prototypes  had  been  tested  the  user  was 
presented with a comparative questionnaire where self reported 
data about how the three prototypes compared to each other 
was collected, followed by a short discussion where the user 
was encouraged to share thoughts about all  three prototypes 
and  how  they  compared  to  each  other.  The  prototype 
questionnaires started off with a question identifying whether 
or  not  the  user  had  experience  using  that  specific  type  of 
navigation,  followed  by  five  7-point  Likert  scale  questions 
designed to provide an overview of the user’s experience with 
the  navigation.  This  design  was  adapted  from that  used  by 
Tsiodoulos to evaluate the drawer and bottom menu [29], an 
overview the study design is presented in Figure 3.

5.1 Participants
21 participants took part  in this study, twelve Android users 
and nine iOS users, they were invited to participate via various 
social  media  sites  and  online  groups,  all  participants 
volunteering their participation.  Prior to the usability test the 
participants were informed that the test would be investigating 
the navigation in smartphone applications, no information was 
given about the evaluation of conventions and guidelines. The 
users were however informed that in order to participate they 
were  not  to  have  been  regular  users  of  their  non-preferred 
operating  system  during  the  last  three  years.  Information 
regarding data collection, data usage and the voluntary nature 
of the study was also provided prior to the test. 

Demographic data regarding the users was collected orally at 
the beginning of the usability test.  Sixteen participants were 
male and five were female,  the ages ranging from 22 to 28 
years old. Eighteen of the participants were right handed, one 
slightly ambidextrous with a preference towards the right hand 
and two were left  handed. All  participants were experienced 
smartphone  users  and  experienced  users  of  either  iOS  or 
Android.  Fourteen  participants  had  never  used  PostNord’s 
application before the test, five had used it and two had limited 
experience of using it. If a participant was not familiar with the 
application a quick overview of what functions the application 

contained was provided prior to the test in order to limit any 
effects prior knowledge of the application might have.

5.2 Equipment
The usability tests were conducted using a Nexus 5X with a 
5.2 inch display and an iPhone 6 with a 4.7 inch display. This 
equipment limited the flexibility of the test as it only allowed 
for the test to be carried out in conjunction with the lab where 
the hardware was available. The prototypes were tested using 
the software InVision and the screen interactions  and sound 
during the tests were recorded using the software Lookback.

5.3 Prototypes
In  order  to  investigate  the  effect  platform  guidelines  for 
navigation have on the usability of a smartphone application 
six  prototypes  were  created,  three  for  iOS  and  three  for 
Android.  The prototypes were of the PostNord, the Swedish 
postal  services,  application  which  allows  you  to  track  both 
parcels which are on their way to you and returns you have 
sent back. The application also helps you find postal  offices 
and aids you in contacting PostNord’s customer service. 

The prototypes in this study were based on the current design 
of the PostNord application which is available on both iOS and 
Android,  only  the  navigation  was  changed  as  needed.  The 
prototypes were created in  several  iterations  in  contact  with 
one of the designers of the original application to make sure 
that  the  final  designs  were  in  line  with  how the application 
would look if these navigational patterns were adopted in real 
life.  The  prototypes  try  to  follow  the  specific  platform 
guidelines in areas outside of navigation in order to isolate the 
effect of changes in the navigation.

Figure 4. Bottom tabs design for iOS (left) and Android 
(right).

The prototypes were created using the softwares Sketch and 
InVision. Using these softwares gave the prototypes the same 
look as a real application, but the users could only interact with 
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selected parts of the application. Functionality such as search 
and map were static and not all parcels were clickable etc. The 
users were asked to keep in mind that they were not testing real 
applications  in  the  test  and  that  everything  would  not  be 
clickable in the instructions given prior to the test.

5.3.1 Bottom Tabs
In the prototypes for both platforms the bottom bar contains 
four tabs, three for the main functionalities parcels, returns and 
post offices and one more tab, see Figure 4. Within the more 
tab  three  additional  functionalities  were  found:  settings, 
contact and feedback. Both prototypes use the same navigation 
design since the navigation guidelines for both platforms are 
similar.  Each  tab  contains  the  functionality  title  and  an 
accompanying icon.

5.3.2 Drawer Menu
The hamburger icon which is visible on the top left when the 
drawer menu is hidden is identical and placed the same on both 
iOS and Android,  see  Figure 5.  The menu which slides  out 
when the hamburger icon is pressed is also identically designed 
on  both  platform  prototypes.  It  contains  six  menu  choices: 
parcels, returns, postal offices, contact, settings and feedback. 
Each menu choice is accompanied by an icon illustrating the 
functionality.  The  drawer  menu does  not  adhere  to  the  iOS 
Human Interface  Guidelines  and  is  here  adopted  on  iOS in 
accordance with Google’s Material Design.

5.3.3 Top Tabs
The  top  tabs  prototypes  for  iOS  and  Android  differ  more 
significantly  than  the  others,  see  Figure  6.  Top  tabs  do  not 
adhere to the iOS Human Interface Guidelines, but the design 
was created to best reflect how top tabs would be adopted on 
iOS. Following Google’s Material Design on iOS would in this 
case not adhere to other aspects of the iOS Human Interface 
Guidelines and thus the design differ from that on Android.  

In the iOS prototype the top tabs are identical to the bottom 
tabs, but placed on the top of the screen and a line underneath 
the current tab is added in accordance with Google’s Material 
Design  to  emphasise  which  tab  is  currently  selected.  The 
Android  prototype  follows  Google’s  Material  Design  and 
resembles  the  bottom tabs  but  replaces  the  more-tab  with  a 
small menu which becomes visible when the three dot icon in 
the upper right corner is pressed. This menu contains settings, 
contact and feedback.

Figure 6. Top tabs design for iOS (left) and Android (right)

5.4 Tasks
The users were asked to perform three tasks per prototype:

1. Find the closest postal office
To carry out this task the user had to navigate from the parcels 
page, which functions as the landing page, to the postal offices 
page and click on the closest postal office.

2. Find the shipping ID for the parcel from Eleven which is 
on its way to you

The user now needed to navigate back to the parcels page and 
click  on  the  parcel  from  Eleven  in  order  to  access  more 
information about it, including the shipping ID.

3. Find the phone number to PostNord’s customer service
How to carry out this task differed depending on the design of 
the prototype which was tested. Either the user has to navigate 
to the more page and on there find the section for customer 
service and the phone number in that section. In the drawer 
menu on both platform and the top tabs on Android the user 
instead navigates to the page for customer service and locates 
the phone number there.

5.5 Data Analysis
The  usability  study  described  above  resulted  in  both 
quantitative  and  qualitative  data.  The  quantitative  data  was 
gathered  from  the  screen  recordings  of  each  test  and  the 

Figure 5. (a) Drawer menu design for iOS when the menu is hidden (left) and visible (right). 
(b) Drawer menu design for Android when the menu is hidden (left) and visible (right).

(a) (b)



questionnaires. The recordings were examined for time on task  
and  number  of  completed  tasks  data,  the  data  from  the 
questionnaires  was  gathered  and  analysed  for  significant 
patterns. 

The qualitative data was gathered from the audio recordings of 
the tests. In order to analyse the data the recordings were first 
transcribed followed by a thematic analysis  [4,  10] with the 
purpose  of  “identifying,  analysing  and  reporting  patterns 
(themes) within [the] data” [8].

This  data  was  then  used  to  examine  the  three  factors  of 
usability: 

1. Effectiveness = number of completed tasks
2. Efficiency =  time on task
3. User satisfaction = questionnaire data and user reflections 

and comments

6. RESULTS
Here follows the results obtained from the usability experiment 
performed  in  this  study.  Due  to  technical  issues  with  the 
recordings two Android users’ video and sound data was not 
saved properly and could thus not be included in the analysis 
of  effectiveness  and  efficiency,  the  data  obtained  from  the 
questionnaires is still included in the user satisfaction results. 

Two more users,  one iOS user and one Android users,  have 
been excluded from the effectiveness data. This because they 
both chose to perform long think-a-loud sessions for some of 
the prototypes, but not all and thus their data is skewed on time 
on task.

6.1 Previous Experience
As illustrated in Figure 7 the previous experience users had 
with different types of navigation systems varied between iOS 
and  Android  users.  The  most  common  navigation  on  the 
respective  platforms  appears  to  be  bottom tabs  on  iOS and 

drawer menu on Android.  One can also observe that  for  all 
other choices some of the users were not certain whether they 
had used the navigation before or not,  with half  of  Android 
users not being sure whether or not they had used the top tabs. 
It is also clear to see that even though only bottom tabs adhere 
to  the  iOS guidelines,  a  majority  of  the  iOS users  still  had 
previous experiences with the other types of navigation.

6.2 Effectiveness
Number  of  completed  tasks  is  the  measurement  for 
effectiveness in this study. The study consisted of a total of 9 
tasks per test, three per prototype. All tasks were completed by 
the iOS users, two Android users failed to complete one task 
each. Android User 5 did not complete the first task once and 
Android User 7 did not complete the third task once. 

The user who failed to complete the first task did so because of 
confusion with the map feature in the first prototype the user 
tested,  the user navigated to the page correctly but failed to 
locate the closest postal office. This error can be considered 
connected to  the  fact  that  the  map was static  and thus  it  is 
separate from the navigation. 

The user who failed to complete the third task did so when 
using the top tab navigation, the user’s first prototype. Even 
though the user correctly identified and opened the extra menu 
containing  setting,  contact  and  feedback  the  user  failed  to 
identify the contact page as the correct one to navigate to. The 
navigation  can  here  be  considered  partly  at  fault.  The  user 
explained: 

“You want icons as well,  otherwise you lose interest.  I 
think that is what happened at the end when I used the 
first one [top tabs]” - Android User 7

6.3 Efficiency
Time  on  completed  task  and  total  completion  are  the 
measurements for efficiency in this study. Although differences 
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Figure 7. Users’ previous experience with different types of navigation. Users of iOS (top) and Android (bottom).



between the different prototypes can be observed in Figure 8, 
the error bars clearly indicate that none of the variations are 
considered  statistically  significant.  Instead  they  signal  great 
variation between different users’ time on task. This is true for 
both  iOS  and  Android  users.  Although  not  statistically 
significant, one can observe that both iOS and Android users 
were on average most efficient using the bottom tabs, followed 
by the tops tabs and least efficient using the drawer menu

Figure 8 - Average time on completed task and total 
completion time for iOS users (top) and Android users 

(bottom), error bars representing 95% confidence interval

6.4 User Satisfaction
To evaluate user satisfaction the data obtained from prototype 
questionnaires, comparative questionnaires and reflections and 
comments made by the users are analysed.

6.4.1 Prototype Questionnaires 
The prototype questionnaires provided quantitative data about 
each prototype and the users’ experiences using them.

As  illustrated  in  Figure  9,  some  statistically  significant 
differences can be observed:
1. Between the bottom tabs (6,92) and drawer menu (6,17) on 

Q2 for Android users
2. Between the bottom tabs (6,92) and top tabs (6,08) on Q2 

for Android users
3. Between bottom tabs (4.75) and the drawer menu (6.17) on 

Q3 for Android users
4.  Between the top tabs (4.00) and the drawer menu (6.17) 

on Q3 for Android users

In other words, Android users found bottom tabs slightly easier 
to use than both the drawer menu and the top tabs, and they felt 
that the drawer menu was more consistent with the navigation 
used by other applications they use on their phones than both 
the  bottom  tabs  and  the  top  tabs.  Besides  these  points  no 
statistically significant differences were found in the prototype 
questionnaire Likert  scale data,  but  one can observe that  all 
prototypes averaged a scored above 3.5 (50%) on all questions.

6.4.2 Comparative Questionnaire
Here preferences can be observed both within iOS and Android 
users  but  also  differences  between  the  both  groups,  as 
illustrated in Tables 3 and 4.  Overall the bottom tabs was the 
version most favoured by both iOS and Android users on all 
questions, except which version felt most native where most 
Android  users  favoured  the  drawer  menu.  In  other  words, 
although  Android  users  considered  the  drawer  menu  most 
native,  a  majority  still  preferred  the  bottom tabs  above  the 
drawer menu and top tabs. 

The drawer menu was clearly not favoured by iOS users except 
for  the  question  of  which  prototype  felt  most  native,  even 
though  it  does  not  adhere  to  the  iOS  Human  Interface 
Guidelines. Compare this to the answers provided by Android 
users and the difference between the platforms is clear, here at 
least one third of the users favoured the drawer menu on each 
question asked. 

The top tabs  were not  widely favoured by the users  of  any 
platform, reaching its highest percentage of 44,4% of iOS users 
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Figure 9 - Likert scale average ratings for the questions:
Q1: It was easy to find the navigation Q2: It was easy to use the navigation

Q3: The navigation felt consistent with that used by other applications on my phone
Q4: The navigation made it easy to understand the architecture of the application

Q5: The navigation made it easy to understand what features were available in the application



on the question regarding which version was most aesthetically 
pleasing.  Although the top tabs adhere to  Google’s  Material 
Design and not to iOS Human Interface Guidelines the top tabs 
were still  preferred and favoured by more iOS than Android 
users on all questions except most native feeling where no iOS 
user favoured the top tabs. 

Compared to Android users, iOS users were more inclined to 
not  have  any  preference  between  the  prototypes  on  all 
questions. None of the Android users favoured the alternative 
“No preference” on any questions except the one about which 
version felt most native.

Table 3 - Comparative questionnaire results for iOS users

Table 4 - Comparative questionnaire results for Android 
users

6.4.3 Reflections and Comments
Qualitative  feedback  was  provided  by  the  users  during  the 
entire study, but more extensively during the discussion parts 
of the test. The themes observed in this data were: a preference 
towards familiarity, a wide spectrum of what was considered 
familiar,  opinions  regarding  the  number  of  functions  in  the 
application,  a  wide  range  of  personal  preferences  and  an 
overall sense of ease when using the applications.

6.4.3.1 Preference Towards Familiarity
When  discussing  why  the  user  preferred  a  certain  type  of 
navigation  the  main  reason  shared  was  that  the  user  was 
familiar with it, or had formed a habit from using it:

“I think I prefer the drawer menu because I am familiar 
with  it,  if  you  see  something  often  it’s  going  to  feel 
normal and be what you look for” - Android User 4

“I preferred the bottom tabs because they feel familiar, it 
is what is always in principles and conventions, which 
are often conventions for a reason” - iOS User 9

Not  being  familiar  with  a  navigation  was  also  shared  as  a 
reason why a certain navigation was not preferred:

“I have not really seen the top tabs, the fact that I have 
not really seen them that much might be why I do not 
prefer them” - Android User 7

6.4.3.2 What is Familiar
What  was  actually  seen  as  familiar  differed  between  users, 
some confirmed that what follows the platform guidelines is 
familiar while others thought differently.

“It feels like not many apps looks like this now [drawer 
menu],  it  feels  like  something old that  is  being moved 
away from” - iOS User 4

“Does  it  [bottom  tabs]  feel  consistent  with  other 
applications I use… not now a days. In the past, yes, and 
in some smaller apps.” - iOS User 8

The  two  quotes  above  from  two  iOS  users  illustrate  how 
different users found different navigation familiar. While iOS 
User 4 felt that the drawer menu was something dated that was 
being moved away from, and later expressed that the bottom 
tabs  are  what  is  most  familiar  today,  iOS  User  8  instead 
considered  the  bottom  tabs  a  thing  of  the  past  and  later 
expressed  that  the  drawer  menu  is  the  most  familiar  today. 
Instances like this occurred throughout the entire study with 
users of both operating systems.

Several users also expressed that certain navigation felt like it 
belonged in a certain operating system, in some cases these 
notions were in accordance with the guidelines and in other 
cases they were not:

“I believe that iOS generally has the menu at the top, and 
that  is  not  where I  thought  to  look for  information” - 
Android User 8

“I am familiar with having the navigation at the bottom 
of the page, I imagine that is more standard iOS, and I 
recognise this [top tabs] more from Android applications 
I have seen” - iOS User 5

“This [bottom tabs] feels more iPhone-y and I don’t think 
I have used it on my phone” - Android User 5

Another  aspect  which  was  expressed  by  a  few  iOS  and 
Android users was that although the drawer menu did not feel 
familiar from applications they recognised it from the mobile 
web:

“This [drawer menu] doesn’t feel as common in mobile 
apps, I think you mainly see it on websites when they are 
on mobile” - iOS User 2

“This [bottom tabs] feels more like a typical native app, 
the other one [drawer menu] was more of a web app” - 
Android User 7

Another  theme which became apparent  was that  some users 
had not previously payed much attention to the navigation, and 
that some felt that there is no standardised way navigation is 
structured in smartphone applications:

“I don’t think an average user pays that much attention 
to the navigation, you use it without noticing it” - iOS 
User 6

Bottom Drawer Top No 
Preference

Preferred Version 5 (55,6%) 0 (0%) 2 (22,2%) 2 (22,2%)

Easiest to use 4 (44,4%) 0 (0%) 2 (22,2%) 3 (33,3%)

Fastest to use 5 (55,6%) 0 (0%) 2 (22,2%) 2 (22,2%)

Most aesthetically 
pleasing

5 (55,6%) 0 (0%) 4 (44,4%) 0 (0%)

Most native 
feeling

5 (55,6%) 2 (22,2%) 0 (0%) 2 (22,2%)

Bottom Drawer Top No 
Preference

Preferred Version 7  (58,3%) 4 (33,3%) 1  (8,3%) 0 (0%)

Easiest to use 6 (50%) 5 (41,7%) 1 (8,3%) 0 (0%)

Fastest to use 8 (66,7%) 4 (33,3%) 0 (0%) 0 (0%)

Most aesthetically 
pleasing

6 (50%) 4 (33,3%) 2 (16,7%) 0 (0%)

Most native 
feeling

2 (16,7%) 7  (58,3%) 1 (8,3%) 2 (16,7%)



“I don’t think I have a preference like ‘This is an iPhone 
application’,  it  feels  like  it  [the  mobile  application 
market] has become too fragmented for that” - iOS User 
4

6.4.3.3 Number of functions
One  aspect  which  was  shared  by  several  of  the  users  who 
preferred the bottom or top tabs is that they might have felt 
differently if the application would have been larger with more 
functionality:

“The drawer menu felt better for functionality, or rather 
it felt like there was more potential to show functionality 
[…]  But  the  app  was  quite  small,  had  it  been  larger 
maybe  the  drawer  menu  would  have  been  better”  - 
Android User 9

“You can fit more things [in the drawer menu], but it is 
also hidden, so it is probably good for a gigantic app but 
also if it is gigantic then maybe it shouldn’t be an app” - 
iOS User 2

6.4.3.4 Personal Preferences
An overall  pattern  could  be  observed  where  the  users  who 
preferred  the  drawer  menu  in  this  application,  all  Android 
users,  did  so  because  it  felt  familiar,  but  also  because  they 
preferred all of the menu choices being visible at the same time 
and not having certain functionality in a more tab:

“It feels strange [in the bottom and top tabs] that certain 
things are visible and others are under more” - Android 
User 4

And  users  who  preferred  the  bottom  and  top  tabs  in  this 
application,  both  iOS  and  Android  users,  generally  did  so 
because  they  felt  familiar  but  also  because  the  menu  was 
always visible and in the case of the bottom tabs easily reached 
using the thumb:

“It was nice that ‘Parcels’, ‘Returns’ and ‘Postal Offices’ 
were the larger menu choices and were available all the 
time because it feels like they are the ones you use most 
often. And then you can find the more uncommon [menu 
choices] by just clicking a little extra” - Android User 9

“I think menus placed at the top are more difficult to use, 
because  it’s  a  more  unnatural  move  to  get  up  there 
because you do not reach it holding your phone the way 
you  normally  do,  so  you  either  have  to  move  it  [the 
phone] in your hand or move your hand over the phone 
in some way” - Android User 1

These users often expressed that another reason they did not 
prefer  the  drawer  menu  was  because  of  the  extra  taps  it 
required and that it was not immediately clear when opening 
the application what functionality was actually available.

Personal preferences were all in all observed as differing, not 
only between iOS and Android users but also between users of 
the same platform. For example these two iOS users expressed 
different preferences for the same aspect of the top tabs:

“This  navigation  [top  tabs]  tells  me  ‘Up  here  is 
everything you need to focus your eye on’ and when the 
choices there have been made the rest of the screen is 

filled with the content I have chosen […]. In the bottom 
tabs you instead split the user’s attention” - iOS User 8

“In the  top tabs,  sure  you get  a  good overview pretty 
easily but it is in the way somehow. Meanwhile using the 
bottom tabs you can focus on the app at the top and the 
navigation at the bottom” - iOS User 6

And these two Android users did so for the same aspect of the 
bottom tabs:

“I  prefer  the  bottom  tabs  because  then  all  of  the 
navigation  is  in  the  same  place,  you  can  go  to  the 
previous  page  [using  Android’s  built  in  bottom 
navigation]  and navigate in the same place” - Android 
User 9

“This feels more iOS to me, having the navigation at the 
bottom, the tabs are in the way on Android where there 
are  already  buttons  [Android’s  built  in  bottom 
navigation] down there” - Android User 6

6.4.3.5 Overall difficulty
Although most users expressed preferences towards a certain  
navigation an overwhelming majority still pointed out that they 
did not have real difficulty using any of them:

“There isn’t any of them which is like ‘Oh how would I 
use this app?’ They are all very clear” - iOS User 5

And  iOS  User  7,  among  others,  pointed  out  that  even  if 
something felt unfamiliar it was no large hurdle:

“Beyond a few extra seconds to get used to some there is 
no real difference between them” - iOS User 7

The only  navigation  which a  few users  expressed an  active 
dislike towards was the drawer menu:

“Consistent with other applications I use on my phone, 
unfortunately yes” - Android User 3

“I  have  somewhat  of  a  personal  grudge  towards  the 
drawer menu” - iOS User 9

“The  drawer  menu  was  the  only  one  which  felt 
bothersome to use” - iOS User 2

7. DISCUSSION
The results presented above will here be discussed in a broader 
sense and in relation with previous work within the area.

This  study  found  that  most  users  themselves  expressed  a 
preference  towards  familiar  types  of  navigation,  somewhat 
strengthening  Nielsen  [22,  23]  and  Wasserman’s  [30] 
conclusions that following conventions is important since they 
should  be  considered  familiar  by  definition.  This  preference 
could however not be strengthened by quantitative data.

The  differences  in  preferences  for  the  drawer  menu  in  the 
comparative questionnaire, where no iOS users preferred it but 
some  Android  users  did  on  all  questions,  also  suggests  a 
positive  effect  from  the  guidelines.  Perhaps  Android  users 
preferred  it  because  it  is  more  familiar  to  them due  to  the 
guidelines. What contradicts this however is that no differences 



can be seen for the tops tabs, which should show similar results 
if the guidelines are the reason for the variation in preferences. 
The top tabs were instead more preferred by iOS users than 
Android users.  The effect  of  the guidelines and conventions 
can  also  be  questioned  when  looking  at  the  Likert  scale 
questionnaires for Android users, they considered  the drawer 
menu most in line with what they are used to on Android, but 
still considered the bottom tabs slightly easier to use. Showing 
that conventions did not correspond to subjective ease of use. 
An Android user was also the only one who had effectiveness 
issues  using  any  of  the  prototypes,  although  all  three 
prototypes adhered to the Material Design Guidelines. All of 
this is surprising since if non-conventional navigation is harder 
and less satisfactory to use, in accordance with [22, 23, 30], 
and the guidelines for iOS and Android work as conventions 
then iOS users should be the ones who have strong preferences 
about  what  is  conventional,  easy  to  use  and  perform worse 
using the drawer menu and the top tabs than when using the 
bottom tabs.  Instead this  was  true  for  Android  users  in  this 
study.

Furthermore, although guidelines for mobile applications exist 
in the form of iOS Human Interface Guidelines and Google’s 
Material Design the results of this study to some extent brings 
into question how much of a convention they actually are. A 
majority of the iOS users in this study had used bottom tabs, 
the  drawer  menu  and  top  tabs  previous  to  the  study  even 
though only bottom tabs are in accordance with iOS platform 
guidelines.  Perhaps  the  smartphone  market  has  become 
fragmented in what types of navigation applications adopt, as 
suggested by several users.

The  users  also  expressed  different  views  on  what  type  of 
navigation they considered familiar, in line with the guidelines 
not acting as strong conventions. One reason for this became 
apparent when users expressed that the drawer menu was not 
typical for applications on their phone but for the mobile web. 
Users do not only use applications on their phone, they also 
surf the web. Web conventions are different from the platform 
guidelines  for  applications  and  the  experiences  are  seldom 
tailored to the different operating systems leading to specific 
platform  conventions  not  being  adhered  to  and  thus 
undermining them.

Unlike Tsiodoulos [29] this study did not find any efficiency 
differences between the bottom tabs and drawer menu, in fact 
no efficiency differences between any navigation patterns what 
so ever  could be confirmed by this  study.  Something which 
was  however  confirmed was Tsiodoulos’ result  of  not  being 
able to confirm the often cited notion that  the drawer menu 
suffers  from  low  discoverability.  None  of  the  users  in  this 
study had any difficulty finding the drawer menu. Furthermore 
Tsiodoulos found that users who preferred the bottom tabs did 
so in part because they were always visible, a notion confirmed 
in this study.

The difficulty  reaching certain  parts  of  the  screen found by 
Bäckström [5] and Zhang et al. [32] was also observed in this 
study.  Mainly  difficulty  reaching  the  top  of  the  screen. 
Something which reflects poorly on the drawer menu and top 
tabs where reaching the top of the screen is of importance. The 
swiping  between  tabs,  a  common  functionality  of  top  tabs, 
which would make it  less  important  to  reach the top of  the 
screen was only actually used by two users during the study. 
One iOS user found it by mistake and another iOS user had 
seen it on Android and expected to be able to do it. In other 

words, although one does not actually have to be able to reach 
the top of the screen in order to use the top tabs users in this 
study did not take advantage of that functionality. Why users 
did  not  do  so  might  have  been  because  they  were  using  a 
prototype and did not expect such functionality to be available,  
one  iOS  user  even  talked  about  swiping  between  tabs  as 
something you are normally able to do but never tried it in the 
prototype, another explanation could simply be that they were 
not aware such a functionality is usually available. 

All navigation patterns tested in this study were in line with the 
suggestion from Geven et al. [9] of having four to eight items 
on each level of the navigation. Users did however express that 
if more functionality was added to the application they might 
prefer the drawer menu as it is able to view more items at once, 
a broader navigation, no one expressed a preference towards 
having a  deeper  navigation if  more  functionality  was  added 
which Geven et al. suggests.  

The findings by Santa Maria & Dyson [27] and McCarthy et al. 
[19]  where  navigation not  adhering to  conventions  was  less 
effective and efficient only at the start of the test could not be 
strengthened in this study as no statistically significant results 
were  found.  Some users  did  however  express  there  being  a 
small threshold to get over when using a navigation they had 
not seen before, a threshold which was not considered a large 
issue,  which  could  suggest  somewhat  of  a  result  in  the 
direction of that found by [19] and [27]. 

As suggested by Murano & Sander [20] taking into account the 
user’s  own  experiences  with  navigation  proved  important. 
Although no significant differences were observed in efficiency 
nor  effectiveness  of  the  different  navigation  patterns  in  this 
study, users satisfaction did vary. Adhering to users’ personal 
preferences  when  designing  would  however  be  difficult  as 
opinions  on  almost  all  areas  differed.  The  clearest  pattern 
observed was that iOS users overall did not prefer the drawer 
menu, the only navigation pattern actively disliked by several 
users of both operating systems, such dislike was not expressed 
towards neither top tabs nor bottom tabs. And the top tabs were 
preferred by a much smaller group than both bottom tabs and 
the drawer menu. All in all it is worth considering whether it is 
therefore best  to  adopt  bottom tabs on both platforms when 
dealing with a smaller application like the one tested in this 
study to please most users and not actively displease anyone. 

7.1 Ethics, Sustainability and Public Benefit
Despite  there  being  many  ethical  aspects  of  smartphone 
application design overall  the  design of  navigation does not 
have  any  specific  ethical  considerations.  The  question  of 
following guidelines does however bring about some ethical 
considerations,  one  should  not  blindly  follow the  guidelines 
available without considering any ethical aspects which may 
arise in terms of for example privacy and inclusion.

Social Sustainability is an area which could be of interest when 
designing navigation for smartphone applications. Users with 
disabilities and special needs is an aspect which designers have 
to  keep  in  mind  when  designing  interactive  products.  The 
extent to which this is accounted for in the guidelines produced 
by Apple and Google has not been the main interest  of this 
study. When recruiting participants for this study neither users 
with,  nor  without  disabilities  were  actively  sought  after.  In 
order to, on a deeper level, investigate the platform guidelines 
in relation to users with disabilities or special needs participant 
recruitment  more  pointed  towards  those  users  is  necessary. 



This  is  an  area  which  could  be  of  great  interest  in  future 
research.

The public benefit which can come from this study is mainly 
that  navigation  can  be  designed with  the  user  in  mind to  a 
larger extent. Having smartphone applications designed to have 
a  high  usability  makes  life  better  for  those  who  use  them. 
Considering  user  satisfaction  an  important  part  of  usability 
when evaluating guidelines and conventions is another benefit 
coming from this study.

7.2 Method Discussion
Although experimental usability study is an effective method 
for evaluating design the adaption of it in this study has not 
been  without  faults.  One  of  the  major  areas  in  need  of 
improvement is the number of participants, the relatively low 
number of users who took part in this study made producing 
statistical  significant  results  difficult.  The  participants  were 
also quite homogenous in that they were all in their mid to late 
twenties and one can argue that they were interested in the area 
of  smartphone  navigation  as  they  volunteered  their 
participation. The lack of gender variation is also an area with 
room for improvement, not even one fourth of the participants 
were  female  in  this  study.  This  sample  can  thus  not  be 
generalised towards the entire population of iOS and Android 
users. 

Testing prototypes where not all functionality was available is 
something which might have had an effect on the result of this 
study as it was confusing to some users that everything was not 
clickable.  Ideally,  if  more time was available  for  this  study, 
more high fidelity prototypes or even functioning applications 
would have been the  subject  for  testing as  that  would have 
minimised such confusion.

One can also question whether a study conducted in a natural 
environment  would  produce  the  same  results  as  this 
experimental  study,  the  experimental  method  has  a  low 
external validity. This low external validity is especially true 
when studying usability on a mobile device, which is usually 
used in a wide variety of context.

This study was commissioned by a company which provided 
the area of interest as well as the application which was re-
designed  as  a  part  of  this  study.  This  must  be  taken  into 
account when evaluating the study as a whole as it might have 
acted as a limitation.

7.3 Future Research
The  results  of  this  study  brings  about  several  aspects  of 
platform  guidelines  for  iOS  and  Android  which  could  be 
further investigated. One question raised by this study was that 
of the the legitimacy of the platform guidelines for iOS and 
Android  as  conventions,  this  could  with  benefit  be  further 
investigated  in  a  study  like  that  conducted  for  the  web  by 
Bernard  [6].  What  effect  mobile  web  design  has  on  the 
legitimacy of the platform guidelines as conventions is another 
area  which  could  with  benefit  be  further  researched. 
Approaches such as investigating whether users perceive any 
differences  between  using  a  web  application  and  a  native 
application  on  their  phone  could  provide  interesting  insight 
into the area of usability and guidelines and conventions. 

Future  research  could  further  focus  on  obtaining  a  larger 
sample  of  users  with  the  hopes  of  finding  statistically 
significant  quantitative  results.  Other  application  structures 

could also be  the subject of future research, specifically an 
application with a larger set of functions as several participants 
expressed  interesting  opinions  regarding  this  and  the 
suggestions  made by Geven et  al.  [9]  could then be further 
investigated.  Looking  at  other  types  of  navigation  is  an 
approach  future  research  could  also  consider  taking,  for 
example focusing on adding navigation which does not adhere 
to neither iOS nor Android guidelines.

8. CONCLUSION
The purpose of this study has been to answer the following 
research question:

What effect  does platform guidelines for navigation have on 
the usability of a smartphone application?

To do so, a usability study was performed in the form of an 
experiment with the independent variable: type of navigation, 
which adheres or does not adhere to platform guidelines, and 
the  dependent  variable:  usability  in  terms  of  effectiveness, 
efficiency  and  user  satisfaction.  The  results  indicate  that  no 
clear  differences  between  the  different  types  of  navigation 
tested can be observed in terms of effectiveness and efficiency 
and  that  user  satisfaction  on  many  levels  depended  on  the 
individual rather than on the platform guidelines. Familiarity 
could  be  confirmed as  a  big  aspect  of  user  satisfaction,  but 
other aspects such as reach and visibility of the navigation was 
also of differing importance to the users. 

Overall  the  navigation  types  tested  in  this  study  were  all 
appreciated by the users and no one had real difficulties when 
using any of them. One can also conclude that the extent to 
which  these  guidelines  work  as  conventions  is  questionable 
and in need of further investigation, as users were to different 
extent familiar with navigational patterns which did not adhere 
to platform guidelines.

The  drawer  menu  and  bottom  tabs  stand  out  as  the  most 
popular types of navigation,  the drawer menu does however 
also  stand  out  as  the  one  pattern  some  users  were 
overwhelmingly negative about using. Users pointed towards it 
being difficult to reach and bothersome to tap on each time one 
wants to navigate. This was true for users of both platforms 
and thus one suggestion from the results of this paper could be 
the adaption of bottom tabs for smaller applications similar to 
the  one tested in  this  study on both iOS and Android.  This 
allows one to avoid these negative reactions which were not 
felt towards the bottom tabs by any of the users in this study.
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