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Abstract. Usability is a vital aspect of the machine interface. When users do 
not access the features of a machine, the features do not serve the design 
purpose. When a user confronts a different machine interface from his prior 
experiences, the learning process takes tremendous time and incurs cognitive 
stresses to the user. Smart phones, one of the most popular machines recently, 
share many common features regardless of vendors, but users find it very hard 
to switch them. It requires different clicks or touches to operate an application 
in one system and another. This paper focuses on evaluating the elements of 
smart phone systems, in terms of learnability and usability, such as Users, 
Tasks, Content, Context, Experience and Perception of users through survey. 
Then we conduct the task analysis for participants to evaluate the usability 
among users over the sampled smart phones of 3 latest brands. Our result shows 
that usability is a serious threat to the effectiveness of smart phones since 47% 
of the youth do not use smart phones at all, 31.5% of the users have 
accessibility threat for accessing its features and 45.5% of the users have 
usability threat. Overall just 23% of the users have fully adopted the features of 
smart phones.  
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1 Introduction 

Human Computer Interaction (HCI) is the study of how good enough, a machine 
usability become more effective through its DESIGN, since user struggle with the 
modeling mistakes of designer while interacting with machine. The evolution of 
technology does have impact on the life style of user, besides of emerging 
sophisticated design in products. Technology evolution does not guarantee its success, 
if the design of its products is unable to ensure effective interaction. In Figure 1 the 
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book, Bluetooth, Wi-Fi, call log, email, even though users find it terribly difficult to 
switch from one brand to another. 

2 Literature Review 

Smart phone usability is exclusively associated with its interface design, as discussed 
by several researches to express its significance. Carlos et al states, usability of any 
interface has a direct effect on the user, their research for the evaluation of screen 
usability has been conducted that shows, the easy the screen interface the more the 
users attracts [10]. Jigang et al discussed that to improve usability the importance of 
the effective operating systems has grown day by day as the users of the smart phones 
are becoming larger in numbers [21]. Chiuhsiang et al measured, smart phone 
usability on the age group bases to understand the appropriate needs of each age 
group people as well their study on the mobile phone interfaces for elderly people 
have been executed. This work help in understanding the importance of mobile phone 
interface design in terms of ease in the elderly people, to evaluate what kind of 
difficulties they face in different interfaces and what kind of effect it makes on the 
mobile usage. [7]. J. Eustáquio et al encircle the hybrid technique to evaluate the user 
interface of cell phone applications [3]. Maria et al states usability is such an 
important aspect of current user of technology that people expect to use the devices 
with closed eyes. They discussed the information and communication technology and 
the growing trends of the use of internet [14]. Ergün et al conducted study to 
strengthen this view, which is on the comparison of three different web sites with 
different interfaces of mp3 /DVD players, users find it quiet different to perform the 
same actions on different operating interfaces [15]. Sukyoung et al study refers to 
reduce the search problems in the smart phones to improve the usability of the smart 
phones in terms of ease. The motive behind this study was to reduce the discomfort of 
the users to encourage them for the use of smart phones rather than use of lap top or 
desk top computers for the use of internet [20]. Freeman states a top level brand has a 
degree of status and has set some standards to compete in the market for smart phone 
selling, but the question raises are they taking the ease of usability in their view as 
well for a novice user?, is this still possible to use the smart phone as a routine user 
uses the computer operating system? [17]. Another similar study conducted on mobile 
web usability that elaborates the uses of web site via smart phone is conducted by 
Sungmoo Hong et al and states that, many people are afraid of using the web 
applications on smart phones; one of the main reasons is its usability. There is a huge 
difference in using the web applications using smart phones in different smart phones 
operating system as compared to other operating systems. To perform the same task 
in different smart phones, it has been observed that the usability of the web 
application in different smart phones operating systems is quite different. This study 
results that the smart phone users are not full happy with the applications designed for 
the smart phones. That once again points out the finger to its interface usability [16]. 
A useful research on the quality evaluation of the smart phone application interface 
explains the facts. Zamzami et al study is to reveals the satisfaction of the customer 
by the application interface designed by the companies for smart phones. They state 
that the interface of the application is very much important to catch the keen interest 
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920” out of the list of nine and 125 numbers of smart phone users were sampled to 
conduct user survey. Eventually, the sampled smart phone features were chosen to 
design tasks evaluation list to conduct task analysis through novice user. 

4.2 User Analysis 

The purpose of our surrey is to collect usability construct from cell phone users in 
first phase and particularly smart phone users in 2nd phase. While user survey, semi-
structured questionnaire were drafted to distribute among sampled users from October 
to December 2013 within the semi-urban area of Gujrat, Pakistan. In first phase 
(5×40) a total of 200 cell phone users were targeted to represent 5 different age group 
of users (Young, Adults, Grownup, Senior and Retired) i.e. 40 from each. All of them 
are asked to answer Q1 and Q2 of Figure 3 to conduct “Content Analysis”.  

Table 1. User constructs 

 
Later on while 2nd phase, smart phone user were targeted as respondents, those who 

have the usability experience of smart phone systems at most 1~5 years. Thus, scale 
of sampled user was squeezed to 86 users only. Now, 100% of them were regular 
users of smart phone. We do have further analyzed, by let them asking about their 
prior experience of cell phone usage is that about 86% of the sampled user was 
switched from pushbutton mobile phones and just 14% was first time ever have 
directly experience smart phone system. Sampled user was classified into four 4 
classes by the experience they have: Class 1- 1year experience, Class 2- 2year 
experience, Class3- 3year experience and Class 4- 4~5 year experience. Samples were 
chosen through pre-session interviews about the experience they had themselves 
about smart phones usage. Eventually, sample was categorized in to 2 major 
categories depending upon the perception of technology they have i.e. (1) Normal 
Skills, (2) Above Normal Skills. Thus, 50% of each category was taken into each 
class of experience. The questionnaire constituted of 35 questions, concerning 
respondents that how smart phone designs features influence their expectations. Some 
demographic questions are also the part of questionnaire about participants. Out of 35 
questions, 3 questions are asked as a measure to find out, Is smart phone usability is a 
threat to its effectiveness? Out of the 35 questions, 2 questions were repeated to test, 
internal consistency of user feedback. To easiness, hardcopy questionnaire was 

Q# Question Description 
Answer  

Mean S.D 
YES NO 

1 Have you use Smartphone system? 75 0 1 0 

2 Have you found interface difference in Smartphone? 68 7 0.906 0.292 

3 Is interaction process to operate different phones is different? 65 10 0.866 0.342 

4 
Is Smartphone interaction is quicker other than phones ever 
you used? 

20 55 0.266 0.445 

5 
Have you found difficulty using different Smartphone 
interfaces against the interface of phone you use mostly? 

56 19 0.746 0.437 

6 
While switching to other brand. Is learning smart-phone is 
easy and understandable? 

13 62 0.173 0.381 
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Table 3 reflects comparative features analysis (to system, domain and functional 
requirements) of sampled smart phone system. Balogh et.al [12] states that “If a 
design requires the user to hold too many items in short term memory, it will fail”. 
Since, first of all user have to determine before using it, by focusing menu, with 
exclusive intention that, from where it would be accessible, so as long as the array of 
features functionality in a  device grow up, cognitive stress to determine it become 
exceeded by the user, eventually this would affect its core functionality at all. For 
example, this is very eccentric to see our research survey report in Figure 3 that the 
use of conference call and group SMS utility were not practiced by more than 31.5% 
of cell phone user besides of its requirement, is named us as ACCESSABILITY 
THREAT FACTOR (ATF). Further, 45.5% of cell phone users have exercised 
conference call and group SMS utility not more once, all through their experience, 
named us as USABILITY THREAT FACTOR (UTF). Moreover, if we quantify the 
sum of ATF and UTF the TOTAL THREAT FACTOR (TTF) is more than 75% out 
of 200 sampled users. This indicate that more than 150 number of user have 
accessibility and usability threat i.e. TTF=ATF+UTF. However, only 23% of the 
users are often used to conference call and group SMS utility which is named us as 

 
Table 3. Features analysis 
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ADOPTABILITY FACTOR (AF). Through these findings we have found that most 
of the user does not want to learn and don’t want to face novelty because of 
accessibility threat factor, if somehow they learn, machine design could not help to 
capture them at all to reuse. Hence, (1) users are poor learner, since the machine 
design should be expressive and so good to invite and help them to learn, (2) Instead 
of “Massive Functionality”, “Effectiveness of Usability” is required to be focused by 
the designer, to make it intuitive, easy to use, with fun and inspiration to help and 
motivate them (user) to reuse.  

4.4 Task Analysis 

Tasks were designed to cover main functions of the smart phone system frequently 
used by the user. Task T1: Connect call- Starting from the inactive screen, the 
participant was asked to connect call with a given number. Task T2: Send SMS-
Starting from the inactive screen, the participant has to go to the short message 
service application and send a message to given number. Task T3: Starting from the 
inactive screen, participant has to connect and share data with other cell phone using 
Bluetooth application.   

Table 4. Regular participants task summary 

 
Prior the task analysis, participants were categorized depending upon experience of 

any one of the smart phone system we have sampled for research (i.e. Samsung 
Galaxy s3, Apple Iphone 5s, Nokia Lumia920), as “Regular” and “Novice” user. 
Since 25 number of the user were also selected depending upon the experience of 
pushbutton keypad cell phones like BlackBerry etc. and categorized them also 
“Novice” for smart phone user. While task analysis, every action for sampled phones 
were recorded using loggers to evaluate the expediency, efficiency, and success rate 
of participants. Table 4 and Table 5 are very obvious to see the study results that 
mean time of novice participants was significantly higher than that of regular 
participants since the failure rate of novice participants was also significantly greater 
than that of regular participants. The numbers of failures have been so high on touch 
screen of smart phone systems particularly, by the group of novice user having no 

System Participants Task ID NOF 
Mean Time 

(Sec) 
S.D 

Samsung 
Galaxy s3 

13 Regular 
T1 1 2.2 0.341 
T2 0 3.5 0.315 
T3 1 3.0 0.410 

Apple 
Iphone 5s 

11 Regular 
T1 0 2.0 0.362 
T2 1 2.5 0.324 
T3 0 3.5 0.411 

Nokia 
Lumia 920 

12 Regular 
T1 0 3.5 0.327 
T2 0 2.8 0.265 
T3 1 3.8 0.254 

Both All Regular 
T1 1 2.5 0.296 
T2 1 3.6 0.335 
T3 2 3.1 0.240 
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experience of touch screens, since their prior experience of pushbuttons keypad cell 
phones. It seems logical, because of novel experience of touch screen input functions 
to them, since users just tapped the screen without feeling in a sense, as the feedback 
provided by pushbutton keypad input functions, for the acknowledgement of his/her 
action. This also impedes interaction, because mean time of novice user to accomplish 
the tasks than that of regular user were higher as mentioned in Table 5.Seeing as, after 
experiencing pushbuttons keypad, users were used to pass input quickly by 
memorizing the location of keys on keypad with positioning of their fingers. Whereas, 
look and feel of touch screens does not have such expediency at all. However, the 
higher number of failures and greater mean time by the group of novice users having 
prior experience of touch screen (Smartphone users other than the smart phone they 
are asked to operate them while task evaluation) in Table 5 in comparison of Table 4 
are really eccentric to see. These differences in fact, advocate the most likely 
problems of novice, regarding learn-ability, accessibility and effectiveness of 
usability, indeed while switching from one brand to another. While task evaluation, 
the most common problems we have observed, are because of the difference of: (1) 
Placement of Menu Options, (2)Sequence of Menu Options (3) Navigation of menu, 
(4) Menu Grouping, (5) Subjective Metaphors, (6)Subjective Icon (7) Subjective 
Symbol,(8) Interface Interactions,(9) Interface Components, (10) Screen Design and 
(11) Features Immensity at large, that also affects the effectiveness of its usability to 
access the required feature while interaction. We have observed that higher mean time 
by novice user is also a consequent affect of considerable delayed access of concerned 
features from the long list of menu options while task evaluation.  

Table 5. Novice participants task summary 

Task Efficiency Factor Evaluation. In general terms, task (features) efficiency 
factor “Tef” is evaluated according to the algorithm proposed in Figure 4, its key 
parameters, affecting participants efficiency while interaction are as under: 
 

System Participants Task ID NOF 
Mean Time 

(Sec) 
S.D 

Samsung 
Galaxy s3 

 

75 Novice 

 

T1 6 6.0 0.225 

T2 5 7.5 0.356 

T3 7 6.7 0.235 

Apple 
Iphone 5s 

 

75 Novice 

 

T1 5 5.7 0.243 

T2 7 7.2 0.348 

T3 6 6.8 0.231 

Nokia 
Lumia 920 

 

75 Novice 

 

T1 5 7.0 0.357 

T2 8 6.7 0.241 

T3 10 7.0 0.366 

Both 
 

All Novice 

 

T1 16 6.2 0.225 

T2 20 7.1 0.301 

T3 22 6.7 0.341 
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Fig. 4. Tef algorithm with legend detail 

FAT – Features Accessibility Time/ SRT- Screen Response Time. Table 6 summarizes 
the features accessibility time in average i.e. ( ∑ FAT / N) by all novice and all regular 
participants, independently. The feature accessibility time is the sum of its 
DETERMINATION TIME by the user, plus MENU NAVIGATION TIME of the 
smart phone in use. To access any feature, user have to determine it first, by applying 
cognitive psychology in his mental model to find, recall and recognize its location and 
icon respectively. C. Brown [13] states that “Cognitive psychology deals with 
perception, memory, attention, problem solving, and decision making of the users”, 
after determining feature, user have to follow through menu navigation, since deeper 
the navigation, consequently higher the access time. Moreover, SCREEN 
RESPONSE TIME also become the part and parcel of time required to accomplish a 
task, thus reducing screen response by the designer is also immense important to 
expedite interaction, indeed. However, for simplicity we have assumed this similar 
(i.e. 0.70 Sec) across the sampled smart phones for this study. 

Table 6. Features accessibility average constructs 

N – Total Participants (Novice/Regular). To augment reliability of our findings, we 
have sampled a total of 75 novice user of smart phone including 50 numbers of user 
having prior experience of other smart phones plus 25 novice user having prior 
experience of pushbuttons keypad cell phones as participant, out of the population of 
200 number of cell phone user. Whereas 36 numbers of participants were involved as 
regular user of smart phone we have sampled.  

NOT – Number of Tasks / NOF – Number of Task Failure. A total of 111 (75+36) 
number of users were involved to participate in 333 number of tasks as a whole in a 
period of almost three months at all. Numbers of task failures are presented in Table 4 
and Table 5 to implement. 

Participants 
Features  Average Access Time (Sec) 

T1 T2 T3 
All Novice 
All Regular 

5.50 
1.80 

6.40 
2.90 

6.00 
2.40 
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5 Results 

This is obvious to see Table 7 that task efficiency factor is equally sensitive to screen 
response time and features accessibility time. Since, task efficiency measure is 
somewhat is more sensitive to the number of task failures by the respondents. Thus, 
task efficiency of “Novice” users become 1/3rd time lesser than that of “Regular” 
smart phone users. To be effective, features of smart phone system must be designed 
in the context of novice user. Since novice users learning efforts are likely to be 
magnified by the every fault of screen designer with respect to its features 
accessibility and usability. Novice user’s efficiency factor evaluation is used to 
determine the prospect, that smart phone system usability is a threat to its 
effectiveness. While task evaluation, the task failure by the novice participant does 
not issue it’s learn ability problems but also leads the way in which they result in 
conditions that may affect the satisfaction of its user. 

Table 7. Empirical construct 

6 Conclusion 

This paper presents the results of our research work, in which smart phone UI features 
were evaluated through group of users depending upon their age, experience, and 
novelty. We have analyzed that 47% from the youth, not using smart phones which 
pose significant issues concerning usability of smart phone for the learning of novice 
user, saying as if price and other cultural parameters are ignored. Moreover, we also 
analyzed that to learn, any new feature 31.5% of cell phone users feel accessibility 
threat and 45.5% of the users have usability threat to use those features prior they 
have learn, since only 23% of the user has fully adopted the features of cell phone in a 
true sense. Task efficiency statistics advocate that mean time to accomplish a task by 
the novice users is considerably higher than that of regular user. Since failure rate of 
novice are also considerably greater than that of regular users because of dissimilarity 
in UI design, UI interactions, UI components and features immensity at all. The result 
from this research may be a useful reference for smart phone UI designer while 
designing suitable features by focusing novice user’s concern. Simplifying features 
list, with expressive contents, intuitive design with fun and inspiration, decreasing the 
navigation process by reducing number of touch, would optimize features 
accessibility; expedite interaction process; subjective performance and effectiveness 
of usability by novice. 

Task Participants N 
∑

 
∑

 ∑  ∑  Tef 
T1 

Novice 75 0.70 5.50 225 16 27.95 
Regular 36 0.70 1.80 108 02 79.71 

T2 
Novice 75 0.70 6.40 225 20 25.21 
Regular 36 0.70 2.90 108 02 81.28 

T3 
Novice 75 0.70 6.00 225 22 23.18 
Regular 36 0.70 2.40 108 02 80.57 
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