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Abstract 
The number of users who today use a smartphone or a tablet as a tool on a daily basis is increasing. Professionals, in certain environments, 
are moving towards mobile devices instead of the traditional laptop or desktop computer. From manufacturing to e-health and e-commerce, 
more and more apps can be used to improve companies’ efficiency and efficacy. Thus, there are apps developed for tablet and smartphone 
platforms as well as for the traditional desktop version. But how can we define user efficiency with each platform? In this work we present 
a comparative usability study of one CRM app that is designed for all that three platforms (laptop, smartphone, and tablet). We conducted 
a study with eight participants in which the efficiency of one mobile app designed for iPad and iPhone was measured. Results of the study 
demonstrate that users are more efficient with a tablet than with a smartphone for undertaking complex tasks. 
 
Keywords: mobile usability; screen size; mobile efficiency; mobile effectiveness. 

 
 

Comparando la eficiencia al realizar tareas complejas con una 
tableta frente a un smartphone 

 
Resumen 
El número de usuarios que usan diariamente un smartphone o una tableta como su herramienta de trabajo está aumentando. Muchos 
profesionales están cambiando sus ordenadores de escritorio o portátiles por dispositivos móviles en ciertos entornos. Desde factorías hasta  
sectores de e-health o e-commerce, cada vez más aplicaciones móviles están siendo usadas para mejorar la eficacia y eficiencia de las 
empresas. Así, podemos encontrar apps desarrolladas par tabletas o smartphones además de sus versiones tradicionales de escritorio. Pero, 
¿cómo podemos medir la eficiencia de una usuario sobre cada plataforma? En este trabajo presentamos un estudio comparativo de 
usabilidad sobre una aplicación de gestión CRM diseñada para las tres plataformas. Realizamos un estudio con ocho participantes para 
medir la eficiencia de una aplicación móvil diseñada para iPad y para iPhone. Los resultados demuestran que los usuarios son más eficientes 
con una tableta que con un smartphone para realizar tareas complejas. 
 
Palabras clave: usabilidad móvil; tamaño pantalla; eficiencia móvil; efectividad móvil. 

 
 
 

1.  Introduction 
 
Mobile phones have been evolving ever since the 1980s 

and at a faster rate than any other device. The original mobile 
concept has inspired new devices, which have led to the 
development of smartphones and tablets, increasingly with 
touchscreen capabilities. 

We can currently find smartphones with a screen size from 
3 to 6 inches (small screen mobile devices), and tablets with a 

screen size from 7 up to 10-12 inches (extra-large screen mobiles 
devices) [4]. Nevertheless, a new kind of mobile device has 
recently been introduced that is halfway between a smartphone 
and a tablet, with a screen size from 5 to 6.9 inches: known as 
the "phablet". Thus, we have a wide range of portable devices 
with different screen sizes. It is therefore difficult for a user to 
select the most adequate size to perform a concrete task or use a 
particular app for his/her daily work. 

Moreover, the wide range of laptops on offer start from a 
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10-11 inch screen size and go up to a maximum of 18 inches 
[9], increasing by one inch. Users can also find computer 
monitors with screen sizes from 19 to 30 inches (or even 
larger in some cases) [5]. Today, therefore, users can interact 
with screen sizes from only 3 inches up to 30 inches, when 
they work with a specific application to perform a concrete 
task. Therefore, we could ask a question: What is the 
breakpoint for designing a different application for a 
smartphone, a tablet, a laptop or a desktop computer?  

It is clear that an application designed for a desktop computer 
will run without any problem on a laptop. A user could perform 
the same tasks with the same efficiency using both platforms. 
But can we be sure that one app designed for a smartphone will 
run in the same way on a tablet (or a phablet)? Will the user be 
able to perform all tasks that can be done on a tablet with the 
same efficiency on a smartphone? Are there tasks that cannot be 
performed on a smartphone? Will all users be equally as 
productive with a tablet as with a smartphone?  

In this paper we will test our hypothesis that one app 
designed for smartphones and adapted for tablets will have 
different usability aspects: users will perform one task in a 
different manner and it will take longer on smartphones than 
on tablets. We designed an experiment to measure the 
usability of a commercial app designed for both iPhone and 
iPad. We conducted the experiment with several users to 
discover the efficiency when executing certain complex 
tasks. We also collected qualitative data about the usage of 
the app while users interacted with both devices performing 
the same tasks sequentially. And, finally, we discovered the 
main usability problems that users experienced with each 
device. This experiment reveals that it is important to have a 
good design for different devices with different screen sizes 
and quantifies how much more time users spend performing 
a concrete complex task on a smartphone than on a tablet. 

The rest of the paper is organized as follows: an outline 
of related work is presented in section 2. Next, we present a 
description of the app designed for both smartphones and 
tablets that will be used in this study. This is followed by a 
detailed description of the experiment conducted and 
methodology employed. The results are then presented and 
the data obtained are analyzed and compared to the research 
data. Finally, conclusions and future work are presented.  

 
2.  Related work 

 
Several studies have focused on the ability of the users to 

read text on small screens and the capacity of the participants to 
remember information they have read. In [13] Sanchez & 
Goolsbee performed a study to find out what the user deficit 
was when they were remembering information that had been 
read on a full-size screen compared to when they used a small 
device. When users rotated the screen of a smart device to 
landscape orientation that deficit was significantly reduced. The 
effect of scrolling on a small screen is one of the factors that can 
lead to this deficit. In a later study, these authors proved that 
reading on small screens had a negative impact on remembering 
information, which depended on text and screen size [14]. If the 
user augments the text size on a small device, the need to scroll 

increases and the amount of information recalled decreases. 
Those users who read a large amount of text on his/her device 
that has a small screen will need to scroll constantly and 
consequently the performance of this task will be lower. 

The information and text presented on a small screen should 
be easily comprehensible. The user can be confused if one app 
presents a large amount of information with a font size that is 
hard to read. Moreover, the app menus can have a negative 
effect on reading the screen, unless the user can find a large 
preview on his/her device and the amount of information in 
each screen has been optimized. Ziefle presented one study that 
researches the tradeoff between visual density and menu 
foresight [16]. The main factors in this tradeoff were the font 
sizes (8 pts, 12 pts) and the size of the preview with one to five 
functions per screen at a time. The navigation performance was 
optimal when font size and the size of the preview were large. 
The lowest performance was obtained when the preview was 
small and the font size large, showing that proper orientation is 
more important than visibility demands. 

Screen size and sentence splitting can have an influence on 
the manipulation of a small device as well as the comprehension 
of the text by users and therefore the perceived usability or 
personal perceptions. If the user has to frequently scroll the text, 
comprehension is not affected. However, when sentences are 
split on small screens the user has to return to a previous screen 
to re-read more text. As such, users prefer larger screens to read 
text as they obtain better comprehension with less effort [7]. 

When users have to perform complex tasks by typing text 
on small screens, they achieved a low performance in the 
execution of their tasks. Texts should be easily readable with 
large font sizes and, as such, less text will fit on the screen. If 
the user needs to type some text in this context, the task will be 
harder to accomplish the virtual keyboard is present on the 
screen and, thus, the amount of information presented will be 
even lower. The virtual keyboard reduces the visual area with 
the information presented on the screen and the user has to enter 
a certain amount of text, usually with one finger or using a 
stylus: a hard task in itself [6]. 

The menus and other navigation areas will also affect the 
performance and usability of an application designed for small 
screens [15]. Adapting the interface of an application designed 
for small screens to the user’s needs normally increases the 
performance and efficiency. Users are more satisfied and 
perform better with those applications that have adaptive menus 
instead of applications with an interface not adapted from an 
application designed for desktop or larger screens [8]. However, 
the problem when adapting menus is the user’s low awareness 
of the full set of items on the interface, resulting in it being more 
difficult to discover new features of the application for users. 

The attractiveness of a smartphone can affect the perceived 
usability of a device. In [10] authors found that participants 
sometimes rate products high in usability despite experiencing 
obvious usability problems such as low effectiveness or 
efficiency. The brand and pleasant design can outweigh the low 
effectiveness or efficiency of the device. They report that 
attractiveness, effectiveness and efficiency each has 
independent influence on usability ratings and; moreover, 
attractiveness had the largest impact.  
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3.  Layout 
 
In this work, the tablet and smartphone versions of a 

mobile application for integral management of a photo studio 
company were used. PhotoSolutionPro is an application 
designed for desktops but it also offers versions for iPad and 
iPhone. We used a demo version of this application for iPad 
and iPhone and we selected certain modules for the tests 
design of our experiment. 

PhotoSolutionPro is an application that allows the entire 
workflow to be managed: from appointments, budgets, 
meetings, models, invoicing, expenses, marketing, profits 
and cash reports. In Fig. 1 we can see this application’s main 
screen. 

 

 
Figure 1. The app’s main screen to be tested in this experiment (screen 
capture of the smartphone version: POS, events, customers, accounting, 
CRM, general preferences).  
Source: The authors. 
 

 
Figure 2. Screen capture of app’s whole screen for the iPhone version. The 
scroll needed to finish this task can be seen here. 
Source: The authors.  
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Figure 3. Screen capture of the iPad version where items have been adapted 
to screen size. 
Source: The authors. 

 
 
The application was developed using a FileMaker Pro 

database, which allows for the application to be distributed 
on different platforms: iPad, iPhone, desktop and web.  

The design of the PhotoSolutionPro application has been 
adapted from the desktop version for each mobile device on 
which the application can be run: iPhone and iPad. Different 
layouts for the adaptation of the interface to each individual 
device, in order to achieve the best style were used: different 
font sizes were employed, the sizes of the buttons were 
defined for each platform, and different menus or the layout 
of the different elements of the interface were designed (see 
Figs. 2, 3). 

 
4.  Method 

 
In this experiment we installed a demo version of the 

PhotoSolutionPro app on an iPad mini with a 7.9 inch screen 
and a demo of the iPhone version in an iPhone5 with a 4 inch 
screen. We wanted to test how much time it takes a user to 
perform certain tasks on a tablet and how much time it takes 
to perform the same tasks on a smartphone, i.e. we wanted to 
compare the user’s efficiency when performing certain 
complex tasks on a small screen device with a large screen 
device. Moreover, we wanted to analyze if the user’s 
effectiveness for each version and perceived usability of the 
application were affected by the use of devices with different 
screen sizes. 

The definition of usability in ISO 9241 [2] was applied as 
well as the evaluation questionnaire SUS [1]. All participants 
were recorded on video using different cameras and devices 
while they were performing all the tasks that are set out in 
this experiment. 

 
4.1.  Participants 

 
In this experiment we selected eight users who voluntarily 

attended the test we performed in March 2014. We selected 
3 female and 5 males with an age range from 24 to 35 (mean= 

31.50, SD=4.38). All the participants owned their own 
smartphone and their own tablet (although not all of them had 
an iPhone or an iPad mini like the ones we used in our 
laboratory). Generally speaking, all participants intensively 
used their mobile devices on a weekly basis (mean = 20.38 
hours/week; SD=14.60), but not all participants had 
extensive experience in the management of their mobile 
devices. None of them had previously worked with the app 
used in this experiment. As all participants were in the same 
age range, the effect of perceived usability due to the age of 
participant was minimized [1]. 

 
4.2.  Procedure 

 
Selected participants were divided into two groups of 4 

members each: the, minimum number of users acceptable for 
valid results in usability studies [10]. The first group 
performed a set of five tasks in sequential order on a tablet 
and then the same five tasks in sequential order in a 
smartphone. The second group of 4 users performed a set of 
five tasks in sequential order on a smartphone and then the 
same five tasks in sequential order on a tablet. We followed 
the within-subjects design method to mitigate the effect of 
learning and we also applied the testing multiple product 
versions method to compare the two versions of the app [12]. 

When participants arrived at the lab, they had both 
devices prepared (iPad mini and iPhone) with the app 
installed on each device in order to begin testing. Participants 
did not have to install or configure any parameter on any 
device. We had previously agreed that the total time to 
perform all tasks and to fulfill all questionnaires by the same 
participant should be up to hour. 

All participants performed the same tests in the same 
laboratory under the same conditions. When the participant 
arrived at the laboratory we explained to her/him the purpose 
of the tests and we invited her/him to sign a statement of 
informed consent, given that all participant activities were 
recorded during the tests. 

As none of the participants had used the app previously, 
we allowed them about 3 minutes to navigate around the 
screens and menus of the app in the device in which they were 
going to perform the tasks. We asked participants to orally 
explain what they thought about the app in general. The 
participants were allowed to finish all tasks at their own pace 
and the moderator did not give them any feedback about 
success or failure in each task. Only in one task did a 
participant become clogged and, consequently, the moderator 
stopped the task and invited the participant to continue with 
the next task. 

We then started with the undertaking of the five tasks on 
each device, and depending on the group the participant was 
assigned they first started with either the iPad or the iPhone. 
This process took about 35 minutes for both devices. After 
finishing the test they completed the SUS questionnaire [3] 
to register their perceived usability of the overall application. 
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4.2.1.  Equipment and materials 
 
In our laboratory we used a 64Gb iPad Mini with 7.9-inch 

retina display and 64GB iPhone 5 with 4-inch retina display. 
We used an iPevo Ziggi-HD 5 Megapixel document camera 
with built-in microphone to record the movements of the 
participants' hands while interacting with the mobile device 
in each test. We also recorded her/his voice with the 
microphone. In addition, we use a Canon EOS 5D Mark II 
camera to record a video of the participants’ faces in full hd.  

 
4.2.2.  Experimental tasks 

 
The five tasks the participants had to perform and the 

description of each one are described below: 
 Task 1. Register a new customer. The user must enter a 

new customer in the application by completing the 
following information: name, company, position, VATID, 
date of birth, mobile phone, phone, e-mail, website, 
address, postcode, city, province and country. The 
estimated time for performing this task was 180 seconds 
when using an iPad and 220 seconds when using an iPhone. 

 Task 2. Register a new product. The user must enter a 
new product in the application. Product data were: item 
description, manufacturer, part number, category, 
location, weight, one photograph of the product (the user 
had to take it with the camera on the mobile device), cost 
price, margin, selling price without VAT, selling price 
with VAT, stock and minimum stock. The estimated 
time for performing this task was 160 seconds when 
using an iPad and 180 seconds when using an iPhone. 

 Task 3. Making an appointment for a customer. The 
user must assign a date to the customer registered in task 
1. The data for the appointment were: date, start time, 
end time, place, stage of the work, type of work, name 
of the customer and notes. The estimated time for 
performing this task was 140 seconds when using an 
iPad and 150 seconds when using an iPhone.  

 Task 4. Recording the photo session budget. In this task 
the user must prepare a budget for a photo session adding 
several products to the budget and a payment made in 
advance by the customer. Data to be recorded were: name 
of first item, name of second item, date of payment in 
advance, amount and payment method. The estimated time 
for performing this task was 200 seconds when using an 
iPad and 240 seconds when using an iPhone. 

 Task 5. Send a newsletter to a customer. In this last 
task, the user must send a newsletter to a customer. The 
data to be recorded for the newsletter were: name of the 
customer, one photo (which the user had to take it with 
the camera of the mobile device), subject of the 
newsletter and body of the newsletter. The estimated 
time for performing this task was 240 seconds when 
using an iPad and 260 seconds when using an iPhone. 

In Fig. 4 we can see one participant using an iPhone 
introducing a new product into the app. We captured her 
hands with the Presenter app of the iPevo document camera  

 
Figure 4. Registering a participant with the document camera and screen 
capturer of an iPhone.  
Source: The authors. 

 
 

Table 1. 
Estimated times each task to be completed (in seconds) using both a tablet 
(column t) and a smartphone (column s) 

Task1 Task2 Task3 Task4 Task5 
t s t s t s t s t s 

180 220 160 180 140 150 200 240 240 260 
Source: The authors. 

 
 

and we can view the full screen of the iPhone with the 
Reflector app in the screen of an iMac to register in detail all 
the keystrokes performed by the participant. 
 
4.3. Measures 

 
4.3.1.  Effectiveness on each device 

 
We previously performed all tasks in the laboratory to 

estimate the time required to undertake each one of the five 
tasks on both the tablet and the smartphone (see Table 1): 

All activities performed by the participants with the tablet 
and the smartphone were recorded on video. Thus, we can check 
if the participant had completely finished the task and then 
calculate the time it took them. Moreover, we have a valuable 
qualitative data record of each participant’s impressions during 
the tests. The moderator did not give participants any feedback 
about their success or failure in each task.  

 
4.3.2.  Perceived usability of the application 

 
We used the System Usability Scale (SUS) questionnaire 

[3] after a participant completed all the tasks in both devices 
in order to measure the perceived usability of the application. 
Participants rated the ten items in the SUS questionnaire 
using a scale from 1 (strongly disagree) to 5 (strongly agree). 
We selected this tool due to its wide acceptance in the 
usability community and because it is free and easy to 
complete.  
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5.  Results 
 

5.1.  Effectiveness in tasks 
 
All participants performed the five previous tasks on both 

an iPad mini and an iPhone. Depending on the group they 
were assigned, they first performed all tasks sequentially on 
the tablet and then all tasks sequentially on the smartphone 
or vice versa. Thus, we could check the effect of learning the 
application using firstly a large screen device or a small 
screen device. None of the participants had used the 
application before. The interface of each version (iPad or 
iPhone) of the application was not exactly the same; 
depending on the device and its screen size each version had 
a different layout, font size or widgets size, because the 
application was responsively designed for each device (see 
Figs. 2,3). 

In Table 2 we can see the results for the undertaking of all 
the tasks by all the participants. Participants 1 to 4 performed 
the tasks firstly on the tablet (on the iPad mini) and then on 
the smartphone (the iPhone) while participants 5 to 8 
performed all tasks firstly on the smartphone (with the 
iPhone) and then on the tablet (with the iPad). 

We can see that all participants completed 100% of all 
tasks except Participant 1 who only completed 75% of task 4 
using the iPhone and Participant 3 who completed 50% of 
task 5 also using the iPhone. All times showed in this table 
were real times taken by each participant. The times of 
participant 1 and 3 who left the two tasks unfinished were 
estimated in order to gain an approximate time that they 

would have needed to complete the task so we could compare 
them with the rest of times and complete the first group study. 
In the second group of participants (P5 to P8), all participants 
fully performed their tasks so we did not need to estimate any 
times. 

 
5.1.1. Task performance measures 

 
In Table 3 we can see the difference in time spent by each 

participant in each task and using each device with respect to 
the times defined for each task’s undertaking by the usability 
team. In general, most participants took less time to perform 
the tasks using both the tablet and the smartphone. Only 
Participant 3 required significantly more time while using the 
tablet instead of the smartphone. This was due to the 
participant not having enough experience with the use of 
mobile devices. Participant 8 needed less time to perform all 
tasks using both the tablet and the smartphone. 

Regarding tasks, we can see that Task 4 was the most 
complex for most participants using a smartphone: three of 
them needed more than 50% of the estimated time to 
complete the task (Participant 3 needed 50% extra time, 
Participant 5 needed 73% extra time and Participant 7 needed 
72% extra time). It was a complex task using a previous 
information search that the participant had undertaken in 
Task 3, changing this information by adding more data and 
finally sending one email to a customer. Note that the three 
above mentioned participants completed this task while 
Participant 1 was the only one that completed 75% of this 
task. 

 
 
Table 2. 
Time and completeness of tasks for each participant using different devices (t=tablet; s=smartphone). Time in seconds. 

 Task1 Task2 Task3 Task4 Task5 
 t % s % t % s % t % s % t % s % t % s % 

P1 190 100% 244 100% 145 100% 210 100% 134 100% 150 100% 255 100% 211 75% 265 100% 345 100% 
P2 180 100% 192 100% 183 100% 135 100% 127 100% 107 100% 167 100% 155 100% 302 100% 255 100% 
P3 255 100% 340 100% 233 100% 220 100% 330 100% 296 100% 355 100% 360 100% 375 100% 310 50% 
P4 193 100% 253 100% 155 100% 155 100% 181 100% 134 100% 154 100% 162 100% 268 100% 222 100% 
P5 168 100% 261 100% 119 100% 188 100% 148 100% 132 100% 135 100% 416 100% 238 100% 268 100% 
P6 185 100% 246 100% 124 100% 163 100% 136 100% 120 100% 170 100% 299 100% 137 100% 234 100% 
P7 166 100% 198 100% 125 100% 184 100% 90 100% 166 100% 155 100% 413 100% 226 100% 400 100% 
P8 116 100% 162 100% 89 100% 166 100% 69 100% 216 100% 95 100% 228 100% 182 100% 271 100% 

Source: The authors. 

 
 

Table 3. 
Time difference (in seconds) between real time needed by participants and estimated time for each task  

 Task1 Task2 Task3 Task4 Task5 
 t s t s t s t s t s 

P1 10 24 -15 30 -6 0 55 92 25 85 
P2 0 -28 23 -45 -13 -43 -33 -85 62 -5 
P3 75 120 73 40 190 146 155 120 135 423 
P4 13 33 -5 -25 41 -16 -46 -78 28 -38 
P5 -12 41 -41 8 8 -18 -65 176 -2 8 
P6 5 26 -36 -17 -4 -30 -30 59 -103 -26 
P7 -14 -22 -35 4 -50 16 -45 173 -14 140 
P8 -64 -58 -71 -14 -71 66 -105 -12 -58 11 

Mean 1.63 17.00 -13.38 -2.38 11.88 15.13 -14.25 55.63 9.13 74.75 
SD 35.94 50.92 41.71 26.62 74.56 58.55 76.49 97.44 67.99 142.91 

Source: The authors. 
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Table 4. 
Increase in time to perform one task on smartphone vs. the same task on a 
tablet (in %). Participants performed all tasks first on a tablet and then on a 
smartphone  

T-S Task1 Task2 Task3 Task4 Task5 Mean  SD 
P1 28.42 44.83 11.94 30.20 30.19 29.11 11.67 
P2 6.67 -26.23 -15.75 -7.19 -15.56 -11.61 12.25 
P3 33.33 -5.58 -10.30 1.41 82.13 20.20 38.59 
P4 31.09 0.00 -25.97 5.19 -17.16 -1.37 22.10 

Mean 24.88 3.25 -10.02 7.40 19.90 9.08 18.82 
SD 12.31 29.92 16.02 16.05 46.94 13.86   

Source: The authors. 

 
 
Task 5 was also a complex one where the participant had 

to take a picture with the device, write text and send an email. 
Only Participant 7 needed 54% extra time than the estimated 
time to complete this task, while the remaining participants 
completed this task in the estimated time or less. Note that 
Participant 3 completed 50% of this task (he would have 
needed almost twice the time estimated by the usability team 
to fully complete the task). Therefore it can be considered 
that this task presents a cognitive load for some users who 
may consider that they have finished the task when actually 
they had only completed half of the task. 

Nevertheless, all participants completed both Task 4 and 
Task 5 using the tablet in the estimated time, some of them 
using far less time than the estimated duration.  

Interestingly enough, the most complex task for 
participants performed on a smartphone (Task 4) was also the 
task which participants needed less time to complete with the 
tablet, especially for the group of participants who used the 
tablet last. This proves that an adequate responsive design 
and a large screen can greatly improve efficiency in the 
undertaking of a complex task. 

 
5.2.  Efficiency in the undertaking of tasks  

 
Participants carried out the five tasks on both a tablet and 

a smartphone. The first group performed first the tasks on a 
tablet and then on the smartphone. We calculated the time 
difference to perform each task on the iPhone in comparison 
to the iPad. In Table 4 we can see the percentage of time that 
each participant in the first group needed to perform all tasks 
on an iPhone with regards to the same task on an iPad (data 
in %). We can see that in general, one user will need around 
9% more time to perform all tasks with an iPhone than with 
an iPad when participants performed all tasks using the tablet 
first. 

The second group performed the tasks first on a 
smartphone and then on a tablet. Again, we calculated the 
time difference to perform each task on the iPhone in 
comparison to the iPad. In Table 5 we can see the percentage 
of time that each participant in the second group needed to 
perform all tasks on an iPhone in comparison to the same task 
on an iPad (data in %). We can see that generally, a user will 
need around 72% more time to perform all tasks in an iPhone 
than on an iPad when users performed all tasks first on a 
smartphone. 

Table 5. 
Increase in time to perform one task on smartphone vs. the same task on a 
tablet (in %). Participants performed first all tasks on a smartphone and then 
on a tablet  

S-T Task1 Task2 Task3 Task4 Task5 Mean  SD 
P5 55.36 57.98 -10.81 208.15 12.61 64.66 85.33 
P6 32.97 31.45 -11.76 75.88 70.80 39.87 35.49 
P7 19.28 47.20 84.44 166.45 76.99 78.87 55.36 
P8 39.66 86.52 213.04 140.00 48.90 105.62 71.86 

Mean 36.82 55.79 68.73 147.62 52.33 72.26 27.47 
SD 14.99 23.20 106.27 55.45 29.09 43.64   

Source: The authors. 

 
The effect of learning the application on a smartphone 

implies that participants were much more effective in 
executing the same tasks on a tablet (a device with larger 
screen) with which much less scroll was required. We can see 
that the times it took to undertake the tasks performed with 
an iPhone are much greater than times of the tasks performed 
with an iPad. As such, we can say that users who use an iPad 
are more productive if they have previously learned the 
application on an iPhone. However, if the users learned an 
application on a large screen device and then they use that 
application on a small screen device, they can achieve faster 
times but not as fast as they achieved with a large screen. 

 
5.3.  Efficiency per device 

 
Participants 1 to 4 performed all tasks on a tablet first and 

then on the smartphone. In Table 6 we can see the increase 
(or decrease) in time needed to perform all tasks in 
comparison to the estimated time for each task using each 
device. Our participants needed on average 21% more time 
to finish the tasks with a tablet, whereas they needed on 
average only 16% extra time to perform all tasks with a 
smartphone. So, they needed on average 5% less time to 
perform all tasks with the second device when they learned 
the use of the application on the tablet. 

Moreover, participants 5 to 8 performed all tasks on a 
smartphone first and then on the tablet. In Table 7 we can see 
the increase (or decrease) in time needed to perform all tasks 
compared to the estimated time for each task with each 
device. These participants needed on average 11% more time 
to finish the tasks with a smartphone, whereas they needed 
on average only 22% less time to perform all tasks with a 
tablet. So, they needed on average 33% less time to perform 
all tasks with the second device when they learned the 
application on the smartphone. 

Therefore, we can conclude that the device that was firstly 
used to perform the tasks can greatly influence the 
participants’ efficiency. Users who used the tablet first 
needed 5% less time on average to perform the same tasks 
than those using the tablet last. However, users who learned 
the application with the smartphone and then repeated the 
tasks with the tablet were able to reduce the time required by 
an average of 33% to perform all tasks. It can be seen that the 
use of large screen devices can very considerably increase 
users’ efficiency (see Fig. 5) 
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Table 6. 
Increase (or decrease) in time need to perform a task regarding estimated times for participants who performed the test first with tablet and then with 
smartphone. 

T-S 
Tablet  Smartphone 

Mean 
Task1 Task2 Task3 Task4 Task5 Mean Task1 Task2 Task3 Task4 Task5 

P1 5.6% -9.4% -4.3% 27.5% 10.4% 6.0% 10.9% 16.7% 0.0% 38.3% 32.7% 19.7% 
P2 0.0% 14.4% -9.3% -16.5% 25.8% 2.9% -12.7% -25.0% -28.7% -35.4% -1.9% -20.7% 
P3 41.7% 45.6% 135.7% 77.5% 56.3% 71.4% 54.5% 22.2% 97.3% 50.0% 162.7% 77.4% 
P4 7.2% -3.1% 29.3% -23.0% 11.7% 4.4% 15.0% -13.9% -10.7% -32.5% -14.6% -11.3% 

Mean 13.6% 11.9% 37.9% 16.4% 26.0% 21.2% 16.9% 0.0% 14.5% 5.1% 44.7% 16.2% 
SD 16.4% 21.3% 58.4% 40.3% 18.5%  24.2% 19.9% 48.9% 39.3% 70.3%  

Source: The authors. 

 
 

Table 7. 
Increase (or decrease) in time need to perform a task regarding estimated times for participants who performed the test first with smartphone and then with 
tablet. 

S-T 
Smartphone  Tablet 

Mean 
Task1 Task2 Task3 Task4 Task5 Mean Task1 Task2 Task3 Task4 Task5 

P5 18.6% 4.4% -12.0% 73.3% 3.1% 17.5% -6.7% -25.6% 5.7% -32.5% -0.8% -12.0% 
P6 11.8% -9.4% -20.0% 24.6% -10.0% -0.6% 2.8% -22.5% -2.9% -15.0% -42.9% -16.1% 
P7 -10.0% 2.2% 10.7% 72.1% 53.8% 25.8% -7.8% -21.9% -35.7% -22.5% -5.8% -18.7% 
P8 -26.4% -7.8% 44.0% -5.0% 4.2% 1.8% -35.6% -44.4% -50.7% -52.5% -24.2% -41.5% 

Mean -1.5% -2.6% 5.7% 41.3% 12.8% 11.1% -11.8% -28.6% -20.9% -30.6% -18.4% -22.1% 
SD 17.8% 6.1% 24.8% 33.2% 24.4%  14.3% 9.2% 23.1% 14.1% 16.6%  

Source: The authors. 

 
 

 
Figure 5. Effect of learning one application on a smartphone can 
considerably increase the user’s efficiency when they use a tablet last.  
Source: The authors. 

 
 

5.4.  Usability problems detected 
 
All participant activities were video recorded during 

testing. Usability problems reported by participants were 
noted when reviewing the post-test recordings. In Table 8 we 
can see the number of problems reported by each participant 
for both the tablet and the smartphone. We can see that the 
average number of problems reported for tablets was 6.13, 
while the average number of the problems reported for 
smartphones was 7.89. We can also see that the participants 
who performed the tasks primarily with a tablet (P1 to P4) 
reported more usability problems with this tablet (36) than 
after testing with smartphone (22). However, participants  
Table 8. 

Usability problems detected by participants and by device during the tests. 
  Problems detected   
  T S Total 

P1 9 8 17 
P2 4 1 5 
P3 10 6 16 
P4 13 7 20 
P5 5 12 17 
P6 3 10 13 
P7 2 10 12 
P8 3 9 12 

Mean 6.13 7,89 14 
SD 4.02 3.36 4.60 

Source: The authors. 

 
 

who performed the tests with the smartphone first (P5 to P8) 
reported more errors (41) when using the smartphone than 
when testing with the tablet last (13). Moreover, the most 
number of problems were reported when using the 
smartphone first. When these users repeated the tasks with 
the tablet last, they were more efficient and reported fewer 
problems.  

 
5.4.1.  Types of usability problems detected 

 
We analyzed all the videos recorded with the participants 

and noted all their usability problems. We prioritized each 
problem by how critical it was to organize the problems that 
should be first solved by the development team. We also 
categorized each problem by severity using the Jeffrey Rubin 
four-point scale [12] to rank each problem: 4-Unusable, 3-
Severe, 2-Moderate, 1-Irritant. 

Table 9 shows the main usability problems detected by 
participants for all tasks and is ordered by the number of  
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Table 9. 
Usability problems detected by participants: ordered by frequency of the 
problem per task. 
ID Error description Freq 

1 
The user has problems with the use of the date picker control 
of iOS to enter a date. 

15% 

2 
The user does not know how to find customers using CRM 
filters. 

13% 

3 The user cannot find where record payments on account are. 11% 

4 
In the overview of the budget, it is difficult for the user to 
introduce a new item into the budget. 

10% 

5 The user cannot find the Save and Exit button easily. 9% 

6 
The user cannot see the magnifier button to add a new item in 
the budget creation. 

8% 

7 
The user does not know how to delete long text in the Body 
field and he erases it letter-by-letter or word-by-word. 

8% 

8 

After filtering some customers, the user touches the customer 
name and the app shows the customer data. The user is 
confused and does not know how to return to the previous 
screen.  

8% 

9 
When the user wants to select a start time, the date picker 
partially covers the field data of the appointment and it is 
difficult for the user completing the task. 

6% 

10 
The user does not see the next button to move to the next 
field. 

6% 

11 
The user does not know how to access a particular day in the 
calendar. S/He does not know that s/he can press the today, 
week, month or view buttons. 

6% 

12 
When registering an appointment, s/he writes the name of the 
customer, rather than selecting from the list. 

6% 

13 
The user mistakes the Sales Price field with the Sales Price 
excl. VAT field. 

5% 

14 
The user is not aware of the "Profit margin" dropdown list. 
Instead of selecting from the dropdown, s/he creates the 
profit margin using the keyboard.  

3% 

15 
From the start menu, the user does not know where to 
introduce an appointment. S/He does not know that s/he has 
to access to Agenda. 

3% 

Source: The authors. 

 
 

times the problem was detected by any participant while 
undertaking any task (Frequency). The main problems are 
related to the date picker control of the iOS system and to 
how to find any field or button to perform a concrete task. 

Next, we assigned a severity index to each one of all of 
these usability problems detected by our participants. We 
defined two usability problems with a severity index of 3. In 
both cases the user was not able to find a field to introduce 
data and so s/he could not accomplish the task in time. In 
certain cases s/he could not finish the task properly. We 
marked four usability problems with a severity index of 2, all 
of them related to problems with the handling of some control 
(date picker, magnifier button) or with the use the iOS 
operating system itself. The remaining nine usability 
problems detected were defined with a severity index of 1 as 
we considered them to be minor usability problems and 
normally participants could accomplish the tasks without 
more problems. 

In order to define a list of problems to be solved by the 
PhotoSolutionPro app development team we calculated a 
new factor by multiplying the frequency of the usability 
problem by the severity index assigned. Thus, we obtained a 
new list with a different order, which can be seen in Table 
10. All usability problems are presented in order as per how  

Table 10. 
Usability problems detected by participants; ordered by frequency x severity  

ID Error description Freq Sev  
Freq 
x Sev 

3 
The user could not find record payments on 
account. 

11% 3 34% 

4 
In the overview of the budget, it is difficult for 
the user to introduce a new item into the budget. 

10% 3 30% 

1 
The user has problems with the use of the date 
picker control of iOS to enter a date. 

15% 2 30% 

2 
The user does not know how to find customers 
using CRM filters. 

13% 2 25% 

6 
The user cannot see the magnifier button to add 
a new item in the budget creation. 

8% 2 15% 

11 

The user does not know how to access a 
particular day in the calendar. S/He does not 
know that s/he can press the today, week, month 
or view buttons. 

6% 2 13% 

5 
The user cannot find the Save and Exit button 
easily. 

9% 1 9% 

7 
The user does not know how to delete long text 
in the Body field and he erases it letter-by-letter 
or word-by-word. 

8% 1 8% 

8 

After filtering some customers, the user touches 
the customer name and the app shows the 
customer data. The user is confused and does not 
know how to return to the previous screen.  

8% 1 8% 

9 

When the user wants to select a start time, the 
date picker partially covers the field data of the 
appointment and it is difficult for the user 
completing the task. 

6% 1 6% 

10 
The user does not see the next button to move to 
the next field. 

6% 1 6% 

12 
When registering an appointment, s/he writes 
the name of the customer, rather than selecting 
from the list. 

6% 1 6% 

13 
The user mistakes the Sales Price field with the 
Sales Price excl. VAT field. 

5% 1 5% 

14 

The user is not aware of the "Profit margin" 
dropdown list. Instead of selecting from the 
dropdown, s/he creates the profit margin using 
the keyboard. 

3% 1 3% 

15 
From the start menu, the user does not know 
where to introduce an appointment. S/He does 
not know that s/he has to access to Agenda. 

3% 1 3% 

Source: The authors. 

 
 

frequently they were reported and their level of severity. It is 
our opinion that first problems that should be considered by 
the development team were those problems with a factor 
index greater than 10%. So, we recommended that the 
application development team first solve the six problems 
relating to the introduction of data into the app. 

 
5.5.  Perceived usability 

 
After finishing their tests, all participants completed the 

SUS questionnaire in order that the perceived usability of the 
application was defined. An average of 83.44 (SD = 11.18) 
was obtained. 

We observed that participants who performed the tasks 
first with the tablet and then with the smartphone obtained a 
mean score of 82.5 (SD = 8.17), while participants who 
performed the tasks first with the smartphone and then with 
the tablet obtained a mean score of 84.34 (SD = 14.91).  
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As can be seen, the perceived usability for users who first 
performed tests with a small screen device is greater than if 
they first used a large screen device. When first using a 
smartphone, with which the user needs more time to perform 
all tasks, the results obtained were that the perceived usability 
of the application was greater than users who performed the 
tasks first with tablet and later with the smartphone. 

 
6.  Conclusion 

 
In this research we observed how the use of large screen 

devices could improve the user efficacy when they have to 
accomplish complex tasks.  

All users were able to perform all tasks both on a tablet 
and a smartphone, or they at least thought they had finished 
their tasks successfully. Only two participants did not 
completely finish tasks on a smartphone. So, in general, it can 
be said that complex tasks can be performed on a smartphone, 
although the same task performed on a large screen device 
will be executed more efficiently. 

Normally a user needs more time to complete a task on a 
smartphone than the same task in a tablet. This time may 
increase considerably when the user has to type any text on 
the device or has to search for information on a small screen 
device. Users who managed a smartphone first and a tablet 
later took much less time to perform the tasks on the tablet. 
When we gave a smartphone first to the users and asked them 
to perform the tasks, they usually needed the same or lees 
time than we had estimated, but when they performed the 
same tasks with the tablet, the learning effect was greater than 
if the users would have been first trained with a tablet (see 
Fig. 5) 

It can be concluded that one tablet user can be up to 72% 
more productive on a tablet than on a smartphone. When we 
asked users to perform the tasks on a smartphone, and then 
on a tablet, it was observed that users needed much less time 
to complete all the tasks. The perceived usability of the 
application is slightly greater when users employed a 
smartphone for the first time. When a user has to perform a 
task with a large screen device, s/he normally feels more 
comfortable and her/his perceived usability of the app will 
increase. The number of usability problems reported when 
performing the tasks with a tablet is lower on average than 
the number reported when performing the tasks with a 
smartphone. When the users have to perform the tasks first 
with a smartphone, they report the biggest amount of 
usability problems.  
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