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Innehållshanteringssystems användbarhet för 
mobila pekskärmsenheter 

 
Innehållshanteringssystem (från engelskans Content Management System, CMS) kan stödja skapandet och           
underhållet av en e-handelswebbplats och dess innehåll. Utvecklingen av mobilteknik och internet har gjort det               
möjligt för företagare att hantera sin webbutik med hjälp av sina mobila enheter. Denna studie syftar till att                  
definiera användbarhetsproblemen hos befintliga CMS när de används på mobila enheter. En heuristisk             
utvärdering av tre CMS utfördes för att få en bättre förståelse av hur CMS fungerar på en pekskärm, samt för att                     
identifiera de största problem som kan minska användbarheten. Baserat på resultaten av utvärderingen             
utvecklades och utvärderades en prototyp för att ta reda på om prototypens designegenskaper kunde förbättra               
användbarheten. Prototypens inverkan diskuteras med avseende på effektivitet och heuristiska oegentligheter.           
Designriktlinjer föreslås och funna användbarhetsproblem presenteras för vidare forskning.  
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ABSTRACT
Content Management Systems (CMS) can support the cre-
ation and maintenance of an e-commerce website and its
content. Together with the advance of mobile technology
and Internet, it is now possible for business owners to man-
age their online store using their mobile touchscreen devices.
This thesis aims to define the usability problems of the exist-
ing CMSs when they are used on mobile touchscreen devices.
Heuristic evaluation was performed in three CMSs in order
to gain a better understanding of how CMS on touchscreen
works and what are the major issues that could downgrade
usability. Based on the results of the evaluation, a prototype
was implemented and evaluated in order to find out if the
design characteristics of the prototype can enhance usabil-
ity. The impact of the prototype is discussed in terms of effi-
ciency and heuristics violations. Moreover, design guidelines
are suggested and uncovered usability problems for further
research are provided.
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1. INTRODUCTION
We are in the era of Internet, connectivity and mobility.
Advance mobile technology has entered our life and mobile
devices are part of it. Today, more and more people are
getting a mobile Internet subscription and it is predicted
that by 2020, the number of the subscription will be more
than 8.2 billions, where 6.1 billions are unique users[9]. This
creates a global network with billions of connected devices
where people can search, share and consume digital content
at their fingertips.

The progress of Internet technology and the development
of the web technologies that can handle monetary transac-
tions lead to the growth of e-commerce. E-commerce or elec-

tronic commerce is the buying and selling of products and
goods online[21]. E-commerce websites are online catalogs
where the consumers browse and buy. An online presence
in today’s global network is essential for every business to
promote their firm, attract more consumers and sell their
products to consumers all over the world.

Moving to e-commerce and creating a digital store can be a
difficult process for business owners. They need to manage
a lot of content in different formats, update it frequently
and also take care of orders and online transactions. All the
information has to reach the consumers at the right time
for the business to work. A Content Management System
(CMS) can support business critical core operations, as for
example the e-commerce transactions. Maass[13] points out
that the CMSs in the market right now, are developed ei-
ther with a specific industry in focus or for a general wider
target group. In addition, Boiko[5] mentions that a CMS
can underlie not only e-commerce but other services like
personalized publications, advanced websites, multiple pub-
lications, knowledge management and online communities.
BigCommerce, Shopify and Weebly are some of the CMSs
developed specifically to support e-commerce. Even though,
there are a lot of CMSs available for the end-user, one has to
understand when a CMS is needed. The amount of content
a business has, the amount of contributions, the amount of
changes in the content and layout and also the number of
publications are factors that determine if a business should
use a CMS or not.

Content management systems were traditionally designed
for the use on desktop devices with standard WIMP inter-
action. More recently, the users’ interaction with interfaces
has expanded beyond keyboard and mouse, and touch inter-
action is more and more used. Therefore, it is expected that
a CMS can also be used on a mobile touchscreen device, so
that the users can manage their content on the go and always
be connected with their costumers. However, that requires
a mobile and touch-friendly CMS where the user can easily
and efficiently perform tasks on, without frustration.

The demands of the users for new tools lead to rush develop-
ment of gestural interfaces, according to Norman [19]. Due
to that, well-tested and understood standards of interaction
design were being overthrown, ignored, and violated, lead-
ing to unnatural interactions, as Norman pointed out. In
order to address the issues in usability of the CMSs designed
for touchscreen devices the following question was formed:
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What are the most important characteristics of CMS on
touchscreen mobile devices from a usability perspective?

2. BACKGROUND
2.1 Content Management Systems
A CMS is a computer application that supports the creation
and modification of digital content [4]. Bob Boiko[5]explains
in detail the term CMS, how it works and why it is impor-
tant. The CMS is responsible for collection, management
and publishing information therefore the system consists of
3 sub-systems. The collection system where all the raw in-
formation is stored. The raw information can have various
formats and it can even be retrieved from other sources or
created by one or more authors. The raw data are converted
into content components which are stored into a manage-
ment system. Then, the publication system pulls the con-
tent components and publishes them in the desired format.
The publications can be web publications or other type of
publications like print publications.

Web publications are what most people want from a CMS.
Web publications are Internet, intranet or extranet sites
which can be static or dynamic. Static sites are those that
the CMS produces once in the beginning, while dynamic
sites are generated dynamically as the user clicks and re-
quests for the next page to be produced. Publishing ser-
vices and templates are called in order for the pages to be
produced.

During the 90s, websites were built by engineers using HTML
static web pages. Later, other languages such as PHP and
PERL were designed to support dynamic content. Then,
CMSs appeared in the market as tools for managing dy-
namic content and that sped up the process of creating and
updating a website. This changed over the years and now
CMSs are not just tools, but also support critical core oper-
ations in a business ecosystem and are an integral part of it.
Also, individuals started to use CMS to manage online con-
tent. Today, anybody can manage his own digital content
space in real-time with a minimum of technical requirements
most of the time for free [13].

2.2 Usability
As the technology changes, the user interfaces that used to
be common become out of date. The International Organi-
zation for Standardization has done much work on identify-
ing international standards for HCI that can apply to any in-
terface so it can meet the needs of the users. One of the most
common definitions of usability was defined at ISO/IEC
9241-11 as the 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. The
evaluation of the usability of an interface can be measured by
the extend to which the goals are achieved(effectiveness), the
time and effort needed to achieve those goals(efficiency) and
the extend that the users find the product acceptable (satis-
faction) [23].

Nielsen defines usability as the quality attribute that as-
sesses how easy an interface is to use. There are five qual-
ity components; learnability, efficiency, memorability, errors
and satisfaction [15, 17]. Learnability is how easy it is for

the user to learn how to use a system for the first time. Ef-
ficiency is how easy is for the user to perform a task once
she/he knows how to use a system. Memorability exists
when the user returns to the design after a period of not
using it and still remembers how to use it. Errors refers to
how many errors the user makes, how severe they are and
how easily she/he can recover. Satisfaction refers to how
pleasant the use of the interface is to the user. Therefore,
usability is a wide concept with a lot of definitions. All
of them serve the same goal, an easy to use interface that
support the users’ needs.

2.3 Mobile touchscreen devices and usability
A mobile device is a small computing device that can be held
and operated in the hand and has processing capabilities.
Many of them can connect to Internet or with other devices.
Nowadays, these devices usually have a display that is touch
sensitive, meaning that the user interacts with it by touching
virtual buttons and keyboard on the display. For example,
smartphones and tablet devices belong in that category and
also can provide the user with the functionalities of a laptop
or desktop computer.

Touchscreens have many benefits. They are easy to learn
and use, they don’t require a lot of space, they can be used
outside and in public spaces easily. One additional advan-
tage is that touch interfaces feel natural to the user [1]. How-
ever, mobile touchscreen devices have also many challenges
as mentioned by Dunlop and Brewster [8]. Given that the
mobile devices are developed to be used everywhere, the en-
vironment in which the user interacts with the device will
constantly change as the user moves. Such devices are used
by a widespread population and their tasks can be inter-
rupted by external factors, especially when used outdoors.
In addition to that, the limited screen size affects the input
and output facilities and the amount of information that can
be displayed to the user. These constraints can affect the us-
ability of the product and should be taken into consideration
when designing or evaluating an interface for touchscreen
mobile devices. As it was mentioned earlier, the design of
a touchscreen interface should be carefully designed so it
improves usability rather than neglects it.

2.4 Heuristic evaluation
Heuristic evaluation is a usability engineering method for
finding the usability problems in a user interface design and
it was introduced by Nielsen [15]. Heuristic evaluation in-
volves having a small set of evaluators examine the interface
and judge its compliance with recognized usability principles
(the ”heuristics”). If a heuristic is violated while the evalu-
ator performs the tasks of the evaluations, then there is a
usability problem. In other words, a usability problem is dis-
covered when a dialog element doesn’t apply to the heuristics
good design practices. Based on Nielsen’s research about the
number of evaluators, three to five evaluators are enough to
discover most of the usability problems in a system [18].

Many researchers and designers use heuristic evaluation to
inspect interfaces for usability problems. Nielsen, in a case
study, [14] examines a phone based interface through heuris-
tic evaluation and classifies the problems based on severity
rate, dialogue element and heuristics. Also, in this study he
involved three groups of evaluators; novice evaluators, single
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experts and double experts in order to figure out the pro-
portion of problems found by each category of evaluators.
Novice evaluators have knowledge about computers, but no
usability expertise. Single experts are usability specialists,
but no specialized with the domain of the interface that
they evaluate. Double experts are those who are usability
and domain experts. Nielsen concluded that major usability
problems have more possibilities than minor problems to be
found by the heuristic evaluation. Novice evaluators found
30% of the usability problems found by double evaluators.
Double evaluators could find more usability problems than
the novice evaluators, due to their experience in the domain
and their experience evaluating interfaces.

In another case study [20], researchers examine three course
management systems by heuristic evaluation in order to find
usability problems and generate knowledge about the inter-
active properties of the systems. Nielsen’s heuristics list
[15] was used during that evaluation. Even though a lot of
problems were found, the researchers concluded that specific
CMS heuristics could be more effective but the research in
this area is still immature. Bos et al.[6] suggested a new set
of 12 specific heuristics for CMSs. Instroza et al.[11] worked
on touchscreen-based mobile devices specific heuristics and
developed another set of 12 heuristics. However, more val-
idation and practical application need to be done to prove
the value of these heuristics. Even though Nielsen’s final list
of heuristics was released in 1994, it is still the most used
list.

On the other hand, researchers are testing CMS usability
and touchscreen interfaces not only by heuristic evaluation
but also with user testing. Unal et al. in their study about
usability of Web-based Course Management Systems, asked
for 135 students of a university to use different course man-
agement systems during a semester. Through this user study
they compared the different systems and concluded which
one was students’ favorite and which one is better for what
purpose [24]. Fernandez et al. evaluated different user in-
terface designs and input methods on touchscreen mobile
devices by conducted a user study of two implemented pro-
totypes [3].

3. METHOD
To gain a better understanding of the usability of Content
Management Systems on touchscreen mobile devices the re-
search was divided into three stages. First, a heuristics eval-
uation of existing systems was conducted. Secondly, solu-
tions to results of the evaluation were implemented into a
design prototype. Finally, the prototype was subjected to
heuristic evaluation. The research is focused on e-commerce
CMSs that work on Android tablet devices.

3.1 Heuristic Evaluation of existing CMSs
The evaluation of three existing systems was conducted by
a group of three evaluators. One single expert, the author of
this thesis, whose studies focus on web development and user
interaction, with knowledge on CMS. Two novice evaluators
males 28 years old IT consultants on telecommunication and
web development respectively, without prior knowledge in
usability or CMS.

3.1.1 The process

The first stage of the evaluation was a briefing on the method,
the domains and the scenario. The novice experts were in-
troduced to the heuristics, ensuring that they will have a
wide spectrum of usability concerns and that they will use
the heuristics effectively when evaluating the systems. Then,
they were given a short introduction to the three systems.
The systems that were evaluated are three e-commerce sys-
tems; Big Commerce1, Shopify2 and Weebly3. The first two
are responsive website-based CMSs, so they can be used on
mobile devices. Shopify is available as a native mobile appli-
cation. The session ended by presenting the specific scenario
that the evaluators will go through while evaluating. The
scenario focused on two main goals of the users, one for
editing the layout of the website and one for managing the
content (products) of their store. To achieve these goals, six
main tasks had to be performed, each one of them divided
into subtasks (see Appendix A).

After the briefing session, the evaluation took place. The
evaluators evaluated the CMSs in a different order and they
performed the tasks individually and independently from
each other. The evaluation session lasted for about 7 hours
for each evaluator. When the evaluations were over, the
evaluators met for one-hour debriefing session where they
discussed the uncovered problems, possible solutions and
their experience interacting with each CMS. Finally, sever-
ity ratings of each usability problem were collected by asking
the evaluators to answer a questionnaire. The questionnaire
contained a list of all the usability problems that were found
by the evaluators and a severity rating scale for each one of
the problems. The severity rating scale that was used was
the scale that Nielsen has designed, where each problem can
be rated with 0(not a usability problem), 1(cosmetic usabil-
ity problems), 2(minor usability problem), 3(major usability
problem) or 4(catastrophic usability problem). Since each
evaluator had uncovered some of the usability problems in
the list, well-defined descriptions and screenshots were pro-
vided in the questionnaire to ensure that the evaluators will
be able to understand and rate each problem, even the ones
that were not found by her/him.

3.1.2 The heuristics
For the reasons mentioned in section 4.2 Nielsen’s set of
heuristics [16] was selected for the evaluation. The set con-
sists of 10 heuristics, which are general principals for user
interface design and can be found in Table 1.

3.2 Prototyping
The usability problems that derived from the heuristic evalu-
ation, are potential problems that the users might face when
they use a CMS on a touchscreen device. The uncovered
common and major problems were taken into consideration
while designing the prototype. The solutions to the detected
problems were all proposed and designed in one prototype.
First of all, designs on paper were made for each screen of
the system. The goals of the paper prototype was to create
a first design proposal for every page in the system, in or-
der to ensure a good navigation and to note how the pages

1https://www.bigcommerce.com/
2https://www.shopify.com/
3https://www.weebly.com/se
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are connected and what functionalities and interactions are
needed.

Based on the paper prototypes, a high fidelity prototype was
created using Justinmind4 prototyping tool. This tool sup-
ports prototyping for touchscreen mobile devices and inter-
activity like tapping, on load page actions, inputting text,
pictures uploading and switching between dynamic panels
based on users request. In addition, variables were used to
bind input fields to text fields and a data base was created
to store products, add new ones or retrieve a product for
the user to edit it and save it upon request. The prototype
was shared with the evaluators, directly from Justinmind
environment, on the tablet and tested as an application.

3.3 Heuristic evaluation of the Prototype
The process that was followed for evaluating the prototype,
was the same with the process described in the 4.1. The
evaluation was conducted by the same group of evaluators,
under the same scenario and tasks as before. The evalua-
tors conducted the evaluation in one hour. Then, a debrief-
ing session was followed, where a discussion was held about
the prototype and the performance of the tasks on it. The
severity rating of the usability problems took place after the
debriefing session.

4. RESULTS
4.1 Heuristic Evaluation of existing CMSs
4.1.1 Usability Problems Classification

BigCommerce, Shopify and Weebly are the three CMSs that
were subjected to heuristic evaluation by the group of three
evaluators. These evaluations resulted in uncovering several
usability problems on the interfaces, that are summarized in
Table 1, and were discovered while performing the defined
tasks. These problems are classified based on their severity,
the 10 applicable heuristics and the location of the problem
between two different parts of the system, the customization
of the website layout and the content management, which for
e-commerce CMS, refers to the management of the store’s
products. For every CMS in Table 1, there are two columns:
one for the interface where the design layout tasks were per-
formed and one related to the content management interface.
The number of problems in Table 1 represents the cumulated
number of problems found by the three evaluators, excluding
the duplicate problems which were only counted once.

Looking at the overall number of usability problems uncov-
ered, it can be noticed that BigCommerce broke the heuris-
tics more times than the other two systems. In addition,
the evaluators estimated that the performance of the tasks
in BigCommerce took the longest time out of the three sys-
tems and the duration of the evaluation lasted almost double
the time of the evaluation of the other two systems. The per-
formance on Weebly and Shopify was almost the same, with
the interface of Weebly (Figure 2) being more preferable to
the evaluators and it was described as more intuitive and
faster during the debriefing session.

4.1.2 Effect of the Individual Heuristics
4https://www.justinmind.com/

(a) Violations of each heuristic in BigCommerce

(b) Violations of each heuristic in Shopify

(c) Violations of each heuristic in Weebly

Figure 1: Number of usability problems in each
heuristic in BigCommerce,Shopify and Weebly
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Table 1: Usability problems found in two different system parts(Layout and Content Management) of Big-
Commerce, Shopify and Weebly CMSs, as well as the number of major and minor problem in each on and
the number of violations of each heuristic.

Content Management Systems
Big Commerce Shopify Weebly

Interface Layout Content Layout Content Layout Content

All problems 43 29 27 21 26 19

Severity of problem:
Minor usability problems 16 16 8 15 12 12
Major usability problems 27 13 19 6 14 7

Applicable heuristic:
H1 Visibility and system status 4 1 1 0 0 1
H2 Match between the system and the real world 3 3 3 0 3 4
H3 User’s control and freedom 8 4 9 4 3 1
H4 Consistency and standards 7 10 3 4 8 6
H5 Error prevention 3 4 8 7 7 6
H6 Recognition rather than recall 2 0 0 0 3 0
H7 Flexibility and efficiency of use 11 9 7 3 6 2
H8 Aesthetic and minimalistic design 5 6 2 3 3 2
H9 Help users recognize,diagnose and recover from errors 5 1 0 0 0 1
H10 Help and documentation 1 0 0 2 1 0

Figure 1 presents the number of violations of each heuristic
in the three CMSs. It can be noticed that all the systems
faced many problems regarding how flexible the system is
to cater all kinds of users and how efficiently the evaluators
could perform the tasks (H7). Also, a lot of consistency
issues were found between the layout and the content part
of BigCommerce and Weebly (H4).

Figure 2: Screenshot of Weebly’s Layout dialog

In addition, the evaluators encountered many problems in
the navigation and the control of their actions in Shopify and
BigCommerce (H3), whereas Shopify’s and Weebly’s design
did not prevent the evaluators from error situations (H5). In
contrast, it can be observed that, in all the CMSs, the least
violations were assigned to system’s help and documentation
(H10). In BigCommerce and Shopify the second least vio-
lated heuristic was the recognition rather than recall (H6)
where in Weebly the evaluators uncovered the least problems

referring to the systems status(H1) and help in recovering
from an error(H9).

A better understanding of what each of the most violated
heuristics actually mean, and what elements in an interface
do not apply to the heuristics’ good design practices, can
be obtained by presenting and elaborating specific issues in
usability discovered in the three CMSs. To begin with, Flexi-
bility and Efficiency of use (H7) is related to the options that
are provided to both experienced and novice users when they
perform a task, meaning that the interface should support
all users to perform the desired tasks efficiently and fast. A
common problem regarding H7 was the limited number of
options while editing the layout of the website. For example,
in BigCommerce, the users are not able to upload an image
as a logo. They also cannot enter a font size different than
24,26,28,32,36, since those were the only ones available in
the drop down menu and there were only three font families
available. Moreover, the preview of the website wasn’t au-
tomatically updated after every change which slowed down
the performance of the tasks, since one had to reload the
website preview to see the results of his/her actions. Fur-
thermore, the keyboard hid a big part of the screen and the
users could not perform the tasks efficiently since they had
to scroll in the small area left in order to find the input
field in which they were typing the values. Sometimes the
keyboard occluded the screen in a way that the evaluators
could not perform the tasks at all (Figure 3). In Shopify
and Weebly, the evaluators faced the same problems when
trying to change the logo or the image of the logo. Also,
there was no option for changing the font family and some
of the buttons in editing the layout did not respond which
reduced the effectiveness of the system. In all the CMSs, the
color picker window was small and laggy, which caused frus-
tration to the evaluators when they needed to pick a color
by touching and dragging their fingers on the small area.
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The heuristic H3, User Control and Freedom, implies that
the users should be able to undo or redo an action, leave
an unwanted page and navigate freely and easily in the sys-
tem. In Shopify, the user performs all the tasks related to
the theme design in a pop up modal (Figure 4), which can
be accidentally closed by touching outside the modal. That
action makes the users lose all the changes they made, and
cannot be undone. Also, the navigation between different
options in the theme design menu was not ideal, the evalu-
ators were not able to go back to a higher level of the tree
menu structure. Exiting a subcategory in the menu resulted
in exiting the whole theme design modal. In Weebly, the
provided undo and redo button were working only for one
step backwards and forward respectively. In some cases,
those buttons were not available.

Figure 3: Screenshot of BigCommerce while input-
ing from keyboard

A lot of usability problems were assigned to the heuristic
Consistency and Standards (H4). In different parts of the
same system, its conventions were violated. One could find
similar buttons that performed different actions based on
what page they we displayed in, different structure of menu
options, inconsistent naming in menus and in different part
of the CMS.

Many usability problems caused the breach of the heuristic
Error prevention (H5). The design was not always careful
to prevent a problem from occurring in the first place. For
example, in BigCommerce, a regular keyboard appeared in-
stead of a numeric pad for input fields that required only
numbers. In addition, in Weebly, tapping on the cancel or
exit button resulted in leaving the page, without any warn-
ing, and all the progress so far was discarded. The same
issue was detected in Shopify with the delete buttons, where
a product was permanently deleted without any warning.

The fifth most violated heuristic was the Aesthetic and Min-
imalistic Design (H8). For instance, in Shopify, all the Lay-
out tasks were performed in a small pop up modal which
did not use all the available display space. As a result, the
design did not use the screen efficiently and that can affect
users’ experience when they want to edit the layout of their
website on that system. In BigCommerce, when a save ac-

Figure 4: Screenshot of Shopify’s Layout interface

tion was performed, a dialog box confirming the successful
saving stayed on the screen for a long time and the eval-
uators were unable to close it. As it was mentioned, the
keyboard also caused problem in the interface visibility. All
that resulted in less available space for the users to continue
their tasks.

4.1.3 Major vs Minor Usability Problems
The severity ratings of the problems were collected from
the questionnaires that were provided to the evaluators. In
those, they rated the problems using a severity scale from
0 (I don’t agree that this a usability problem) to 4 (This is
a catastrophic usability problem) taking also into consider-
ation the number of times the problem appeared and how
easy it was to recover. Then, the average severity rating of
each problem was calculated and problems with rating be-
tween 0 and 2 defined as minor while problems with rating
over 2 defined as major.

It is worth mentioning some of the major usability problems
that were common in the three systems, since those were the
ones that had a higher priority to be fixed and influenced the
design of the prototype. The navigation in BigCommerce
was problematic. Once the evaluators entered the edit Lay-
out, they were unable to go to the page on which they were
before. Meanwhile, the navigation in the other CMSs felt
unintuitive and a lot of unexpected redirections occurred
which made it hard for the evaluators to know where they
were and how to go back. Sometimes the back button of
the tablet was undoing the changes on the design, rather
than directing them back to the previous page. There was
no back button designed in the interface. In addition, in-
put fields were occluded by the keyboard. The side menu
containing the settings for editing the website, covered a big
part of the screen and a lot of content was blocked by it.
Also, the names of the elements in the side menu and the
elements that they referred to on the website were confusing
and it was hard to understand what they actually referred
to.

Minor problems in usability are those which might make
the user hesitate for a few seconds but do not significantly
obstruct them to perform the task [12]. The buttons that
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did not appear like pushed when pushed is an example of
a problem tared as minor. In addition, ”Apply changes”
button and a ”Save changes” button might confuse the users
for a second before they decide which one they should select.

4.1.4 Problems in usability based on tasks.
Besides the heuristics and the severity rating, the tasks that
uncover the usability issues are another way to analyze the
results of the evaluation. Looking at the problems that oc-
curred in BigCommerce, the most usability problems rated
as major were found when the evaluators performed the
tasks for editing the layout of the e-commerce website. The
tasks related to adding a product on the store, editing and
deleting existing products led to uncovering more minor us-
ability problems than major. These patterns can be noted
in Shopify and Weebly too. Overall, the tasks related to
the customization of layout resulted in more usability issues
than the tasks related to product management.

Shopify’s, Weebly’s and BigCommerce’s interface for man-
aging the products of the online store did not differ a lot.
The products were presented as a list to the user of the CMS.
For adding a new product or editing an existing one, the
interface had designed as a form with fields for ”Title”, ”De-
scription”, ”Price” etc. A main difference that improved the
effectiveness in completing the tasks, in Shopify and Weebly,
was that the evaluators were able to add the size, the color
and more variants of the product in a separate field, where
in BigCommerce those variants could only be added in the
description field. In addition, it provided the users with a
cleaner interface, where the information and the content ap-
peared to the users gradually, making it easier for the user
to read and fill in the necessary data.

Each CMS gave the evaluators a different way to edit the
design of the store. Shopify and BigCommerce provided the
evaluators with a website preview and a side menu where
they could perform changes in the layout and see those
changes in the preview. The BigCommerce lacked the auto
refresh of the preview after every change but made better
use of the available screen size. Shopify provided auto re-
fresh of the preview but the interface was a modal smaller
than the screen size and didn’t use the screen size efficiently.
A usability issue that has already been mentioned was that
it was difficult sometimes to understand what element in the
side menu matched with what element in the store’s website.
On the other hand, Weebly provided a WYSIWYG[2] inter-
face which felt more intuitive since the evaluators directly
manipulated the layout and previewed a result similar to the
end result. However, the inline editor together with other
clickable elements in the interface slowed down the perfor-
mance since it was easy for the evaluators to accidentally
tap on another element in their attempt to use the inline
editor.

4.2 Design Prototype
The design of the prototype was divided in two steps: the
creation of paper prototypes and then the implementation
of the prototypes using a prototyping software.

The paper prototype consists of fifteen screens in total. One
for the main menu of the systems, four for editing the de-
sign of the website and ten for showing the product list,

uploading and editing products.

The final prototype designed on Justinmind supported in-
teractivity with buttons and links where almost all of them
were clickable by tapping. The visual elements and the page
layout looked like how an actual CMS optimized for touch-
screen mobile devices could be. The prototype was designed
for 1024x600 pixels screen size, the same size as the screen
size of the tablet that was used to evaluate the first three
systems. Sample text and images were used for the products
already existing in the prototype. The final prototype can
support tasks for editing the design of an e-commerce web-
site and managing the products shown on it. Screenshots of
the interactive prototype can be found in Appendix B.

As mentioned before, two parts of a CMS were implemented
in the prototype; the Layout and the Content Management.
A combination of a WYSIWYG interface and a side menu
composed the theme design interface of the prototype. The
idea of combing those two in one interface was based on the
discovered usability issues and the usability advancements of
using a WYSIWYG interface and a side menu on a touch-
screen. The users can tap on the different sections of the
online store (i.e header section, welcome section, products
section) and then the side menu appears showing only the
design options for the specific section (Figure 5). This design
also aims to decrease the amount of information presented
to the users in the side menu, and also makes it easier for
them to match the options in the menu with the element
in the website. Design options that needed more space to
be performed efficiently than what was available in the side
menu(i.e color picker, font families), were performed in a
pop up modal, without any redirection. In the side menu,
the users can also hide and show different elements of the
selected section or change the content of the section. For ex-
ample, they can change the title of the welcome page in the
side menu and simultaneously see the change in the section.

Figure 5: Screenshot of prototype’s Layout interface

The interface of the content management page is similar to
those of the three CMSs that were evaluated, with difference
in the menu and the way that information for adding/editing
a product appears. All the products are presented in a list

7



Table 2: Usability problems found in two different system parts(Layout and Content Management) of the
prototype, as well as the number of major and minor problem in each on and the number of violations of
each heuristic.

Prototype

Interface Layout Content Total

All problems 16 10 26

Severity of problem:
Minor usability problems 13 6 19
Major usability problems 3 4 7

Applicable heuristic:
H1 Visibility and system status 2 0 2
H2 Match between the system and the real world 3 2 5
H3 User’s control and freedom 2 0 2
H4 Consistency and standards 1 0 1
H5 Error prevention 1 2 3
H6 Recognition rather than recall 0 2 2
H7 Flexibility and efficiency of use 4 4 8
H8 Aesthetic and minimalistic design 1 0 1
H9 Help users recognize,diagnose and recover from errors 0 0 0
H10 Help and documentation 0 0 0

with title, description, price and image. The user has to
tap on the title of a product for a pop up menu with icons
for ”edit”, ”delete” and ”copy” to appear (Figure 6) The user
can add new products by tapping on the ”plus” icon which
is always fixed to the bottom left corner of the page. In
the dialog for uploading a new product, only the basic vari-
ants are visible to the user, more variants appear when the
user unfolds the section containing more variants. Entering
the product price is only available through a numeric pad.
The cancel buttons ensure that the users will not lose their
progress and the keyboard does not cover the input fields.

Figure 6: Screenshot of Content Manage-
ment(Product list)

4.3 Heuristic evaluation of the Prototype
4.3.1 Uncovered usability problems

The prototype was subjected to heuristics evaluation and
the results are illustrated in Table 2. The classification of
the usability problems is based on the severity ratings, the

applied heuristics and the two different parts of the CMS;
the layout and the content management of the online store.
Overall, it can be noted that the prototype had less usability
problems than the other three CMS. Although, the layout
interface had more usability issues than the content man-
agement interface, most of them were rated as minor.

Table 2 shows also the total number of times that each
heuristic was broken during the evaluation of the prototype.
It is obvious that the most problems uncovered are related
to the flexibility of the systems and how efficient was the
performance of the tasks (H7). Half of those issues are lo-
cated in the layout interface and two of them were rated as
major. Firstly, when the evaluators chose the bottom sec-
tion (products section), they could only see the bottom part
of the side menu and they had to scroll up to see the rest
of the options and then scroll down to see how those had
applied to section’s layout. Secondly, the pop up modals
were located with their absolute position on the top part
of the page which made the evaluators scrolling up to find
the modal. Both of these usability issues could affect the
efficiency of use when specific tasks are performed. The rest
of the issues were in the content management interface and
only one of them was rated as major. The evaluators faced
that problem when they added a new product; the descrip-
tion of each input field was not cleared out when the eval-
uator selected it, so the evaluators had to manually delete
the description of the input field.

The second most violated heuristic was the one related to
prototype’s match with the users real world (H2). That issue
referred to elements in the interface for which, when they
were selected, there was no visual indication that they were
actually selected and they did not seem like pushed. One
of them was rated as major and it was uncovered when the
evaluators selected a product in the products list. There was
no visual feedback on which and if the product was selected
and it was reported as unintuitive.
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4.3.2 Debriefing session
A short debriefing session was held at the end of the evalu-
ation. The evaluators reported that they performed all the
tasks in less time than the time they needed to perform the
tasks in the other three systems. Due to the scope of the
thesis, some functionalities were not implemented in the pro-
totype, but the evaluators were aware of it and they could
do all the steps that were required for the tasks. For ex-
ample, the evaluators could do all the steps they have to in
order to change the font family of the welcome title, but in
the end the welcome title wasn’t changed. The prototype
was evaluated as if these functionalities were working, since
these will not be usability issues if a fully functional system
was developed in the future. The Layout interface of the
prototype felt intuitive to the evaluators and they expressed
their preference towards it more than the Layout interfaces
of BigCommerce, Weebly and Shopify.

5. DISCUSSION
This study is focused on usability of CMS when those are
used on mobile touchscreen device. The purpose of the study
is to gain a better understanding of the CMS interface and
how that should be designed to improve usability and touch
friendliness. Three existing CMSs that are used on mobile
devices were subjected to heuristic evaluation. The evalua-
tion helped in understanding those systems and the usabil-
ity issues the users may face when they use them. Based
on those, a prototype was designed, aiming at enhancing
users experience and suggesting design guidelines for CMS
on touchscreen mobile devices. The research answers what
are the characteristics of CMS on touchscreen mobile devices
form a usability perspective.

5.1 Summarized problems that influenced the
prototype

The common problems of the three systems that were indi-
cated by the heuristic evaluation influenced the implemen-
tation of the prototype. One of them was the navigation in-
side the systems. In the existing CMSs there were frequent
redirections to other pages while performing the tasks. The
users should be kept in context and not be sent off to new
pages without an indication that this is about to happen.
Additionally, it was a struggle to navigate back to the page
that the users were on, as well as knowing every time where
they were. Another problem was the inconsistent design and
naming in the Layout and Product Management parts.

Another common issue were the problems created by the
size of the screen and the design that was not optimized
for that. The screen size significantly affects efficiency of
use[22] and every extra information in a dialog diminishes
the visibility of important information. In two of the existing
systems, the size of the website preview was small when
editing the layout. The side menu covered more than 1/3
of the screen and in one CMS it couldn’t be closed at all.
Furthermore, the keyboard sometimes covered almost all the
screen leaving only a small part of it visible to the user.
Combined with the size of the screen, input fields can also
affect usability since they require more effort from the user
[7].

5.2 Suggested design guidelines

The following design guidelines can be extracted by summa-
rizing the design decisions during the prototyping phase.

• Combine a WYSIWYG interface and a side menu for
the Layout part of the CMS.

• Use pop up windows or modals either for tasks that re-
quire more screen space, avoiding in this way the redi-
rections, or for always warning the user about deleting
an item or leaving a page without saving their progress.

• Use headlines fixed to the top of the page and the
modals, to help the users recognize where they are,
and navigation/action button that are consistent and
in all the part of the CMS (e.g. back icon on the top
left corner, save/cancel buttons on the bottom of the
dialog window).

• Reduce the amount of information on each screen, keep
a minimalistic design, use icons. Give the users the
possibility to reveal more information/options when
they need it.

• Select a numeric keyboard over the regular keyboard
when only number are required. Have hints of what
the input fields should contain in order to improve ef-
ficiency of task performance and avoid errors.

• Avoid input fields when possible. Buttons for increas-
ing/decreasing numerical values (font size) and lists
that the user can choose from were used.

5.3 Critical discussion
There is still a lot to be done in the field of research about
touch friendly CMSs. It was difficult to find CMSs that
could work on a touchscreen device and moreover be evalu-
ated. Even though there are a lot of CMSs in the market,
most of them do not provide a responsive website admin
panel, so they cannot be used on mobile devices, or the na-
tive application does not support a lot of functionalities, so
they could not be evaluated. Thirty five CMSs were tested
on an Android tablet and only three of them could be used
on the study. Those CMSs were fully functional on the
touchscreen mobile device and a variety of tasks could be
chosen for performing during the heuristic evaluation.

The usability problems found are related to the tasks car-
ried out. Problems concerning the Layout and the Content
Management were discovered since the tasks were centered
around those functionalities of a CMS. The results point out
that the Layout tasks faced much more issues in usability
than the tasks related to upload and edit a product. Cus-
tomizing the layout of a website on a touchscreen was more
problematic than expected, but the tasks related to content
could be performed in a smoother way. The theme design
contains a lot of different functionalities and actions that
can be done. Previous research talks about the relation-
ship between functionalities and usability and how usability
should use to enhance functionality [10]. Another factor that
could had downgraded usability on the Layout interface is
the screen size. The prototyped Layout interface aimed to
keep the same amount of functionalities but resolve as many
as possible usability issues that can be created by the limit
of display size.
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The prototype was compared to the selected CMSs in order
to evaluate the degree to which the prototype improved the
usability. Observing Table 1 and Table 2, comparisons can
be done between BigCommerce, Shopify, Weebly, prototype
and their issues in usability. It can be noted that the Proto-
typed design resulted in the least usability problems in total.
In addition, there were only seven major problems, three in
the Layout and four in the Content part, this number is the
least number of major issues in all the systems. The evalua-
tion of the first three CMSs showed that the Layout part had
more major usability issues than minor issues, but this is not
the case for the prototype were there where significantly less
major issues than minor ones. Overall, it can be observed
that the prototype violated the heuristics less times than the
other systems did, the major problems in the Layout were
reduced significantly and only four heuristics were violated
by the product interface.

Given that the severity rating of the problems are based on
the judgment of the evaluators, the real effect of those prob-
lems on the users might differ. Testing the prototype with
real users should complement the heuristic evaluation in or-
der to confirm the improvement in usability and efficiency
of use and further examine potential issues.

In the heuristic evaluation, the evaluators review a system’s
interface and its compliance to accepted usability principles
in order to find out potential usability problems. One of the
advantages of the heuristic evaluation is that expert opinion
about an interface and feedback can be obtained in short
time and with few resources. Additionally, feedback can be
gathered in the early stages of the development which makes
it possible to evaluate even paper prototypes.

Trained double experts have more possibilities to discover
more usability issues but unfortunately they are difficult to
find. Since this evaluation was conducted by one single ex-
pert and two novice evaluators, the results depended on how
effectively the evaluators inspected the interfaces with the
heuristics. The analysis resulted in that the evaluators did
not find problems related to some heuristics. This could
mean that the interfaces did not violated the specific heuris-
tics. On the other hand, the evaluators might not have been
very well trained discovering issues that applied to the spe-
cific heuristics.

5.4 Future work
The thesis focuses on improving the usability of the theme
design and the products management interface of a CMS
when this is used on a touchscreen mobile device. Evaluation
of more functionalities and interfaces of a CMS should be
conducted in order to obtain feedback of the usability of the
whole system. This can be achieved by defining more tasks
to be performed by the evaluators.

Further validation of the value of the suggested design in
this thesis should be done with user testing. Ideally, while
the users perform the tasks in the three systems and the pro-
totype, in a different order, the effectiveness and efficiency
of performing the tasks will be measured. More research
should be done on evaluating the effectiveness of Nielsen’s
heuristics on evaluating CMS on touchscreens or attempting
to define a set of heuristics specifically for these domains.

6. CONCLUSION
This thesis aimed to address the usability issues of e-commerce
CMS interface, when used on touchscreen mobile devices.
The results of the evaluation of three existing e- commerce
CMSs pointed out common usability problems in their user
interface. Based on those problems a prototype was designed
aiming to suggest solutions to those problems and improve
the usability. The prototype was evaluated and the results
were compared to the results of the existing CMSs. It can be
noted that the prototype violated the heuristics less times
than the other systems. Design guidelines were derived from
the design decisions during the prototype phase. User test-
ing is recommended in order to confirm the value of the
prototype. More research needs to be done in the usability
of more parts of an e-commerce CMS.
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APPENDIX A
The tasks regarding the Layout were: change logo(text or
image, alignment), change welcome title(text, font family,
font size, font color), change background of a section(color
or image).

The tasks related to the Content Management: Add new
product (title, description, price, size, image, other variant),
edit an existing product (title, description, price, size, image,
other variant), delete a product.

APPENDIX B
Screenshots of the prototype

Figure 7: Screenshot of Main Menu

Figure 8: Screenshot of Layout

Figure 9: Screenshot of Layout and side menu for
the header section

Figure 10: Screenshot of modal for choosing family
font

Figure 11: Screenshot of modal for choosing back-
ground color
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Figure 12: Screenshot of modal for choosing back-
ground color with color picker

Figure 13: Screenshot of Content Manage-
ment(Product list)

Figure 14: Screenshot of Content Manage-
ment(Product list) with menu options for selected
product

Figure 15: Screenshot of warning pop up window
about deleting a product

Figure 16: Screenshot of ”Add a Product”

Figure 17: Screenshot of ”Add a product” with more
options
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Figure 18: Screenshot of ”Add a product” with more
options

Figure 19: Screenshot of warning pop up window
when leaving a the page

Figure 20: Screenshot of pop up window for con-
firming that the changes have been saved
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