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Abstract

There is currently a clear boundary between web UX design and frontend development and this

paper explores the possibility of bridging said gap with the help of  WYSIWYG (What You See Is

What You Get) tools.  In such a situation, WYSIWYG tools would generate markup code from

prototypes created by UX designers that could be directly handed over to frontend developers –

saving time and decreasing misunderstandings between the two roles. However, despite these

tools dating back more than two decades,  the tools  are not actually commonly used for this

purpose. The aim of this paper is therefore to find out why, as well as explore what is necessary

for these tools to bridge the web UX design-frontend gap. In order to do so, two studies were

conducted – first an evaluation study in which two WYSIWYG tools were methodically tested

using a software quality framework, whereas the second study consisted of two interviews with

UX designers and web developers.  It  was ultimately  discovered that  the  tools  –  apart  from

constraining its users within the tools’ own technical limitations – produced markup code that

was neither human-readable, semantically correct nor easy to maintain. Thus, it was concluded

that a reformation was necessary for the web UX design and frontend development gap to be

bridged with the help of these tools. The paper also theorises on the possibilities of using artificial

intelligence to solve some of the tools’ most critical issues.
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 1. Introduction

There is a clear boundary between creating a prototype for a web application and its development,

whereas the latter step requires programming skills. The process begins with a UX designer who

first  designs  how the  web application should look like  in  terms of  appearance  – for  instance,

selecting a colour scheme and placement of components such as images and text on the page. They

also  determine  the  actions  for  when  the  user  interacts  with  the  application  by  for  instance,

selecting various pseudo-classes such as hover effects on links. This prototype is later handed over

to  a  web or  frontend developer  who then  uses  the prototype  to  build  a  fully-functioning  web

application.

The  prototype  that  is  created by the UX designer  can  vary  in  complexity  and a  digital

prototype could for example consist of a single static image displaying the page, or with the help of

certain  design  tools  and  programs,  consist  of  a  clickable  mock-up  that  to  a  certain  extent

demonstrates the functionality of the web application – for instance triggering events such as page

redirection or opening modal windows when a certain element such as a button is clicked.

The  process  of  producing  a  fully-functioning  web  application  after  receiving  a  design

prototype requires a certain expertise and is only one link in the chain of process for frontend

developers. Other important tasks that the frontend developer must do includes writing code for

each function that is called on the web application, as well as maintaining and debugging them

after deployment. The majority of web applications would also require a backend side as well as a

database of some kind, which must all be smoothly integrated by the developer. These tasks are

time-consuming and therefore it is arguably inefficient that, in addition to this, the developer must

also spend time on constructing the markup structure (see Figure 1) of the web application using

languages such as HTML (Hypertext Markup Language) and CSS (Cascading Style Sheets).

Figure 1: An example of a markup structure of a web application
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<header><header>

<article><article>

<aside><aside>

<nav><nav>

<footer><footer>

<section><section>



 1.1. WYSIWYG tools

Today there is a myriad of tools and software of varying complexities available with the purpose of

automating  the  process  of  building  a  web  application  from  a  design  prototype  –  also  called

WYSIWYG (What You See Is What You Get) tools. These tools allow the UX designer to create a

prototype, by using for example drag-and-drop functions, that the tool or software then uses to

generate ready-to-use HTML and CSS code  – without actually requiring its creator to possess any

knowledge of said languages (Stec, 2018). Automating the process with WYSIWYG tools would lead

to large quantities of saved time for the frontend developer as they could then delegate the task of

constructing the markup structure of a web application to the WYSIWYG tool or software.

WYSIWYG tools are not a new invention, the first of its kind being launched as early as in

the year 1974 –  a document preparation program by the name Bravo, developed at the print and

digital document company Xerox PARC – where the digital document written by the user would

maintain the exact same appearance when printed out.

In  1995,  the  first  WYSIWYG  tool  for  HTML  web  applications  was  launched  by  the

computing  manufacturing  company  Silicon  Graphics  called  WebMagic  and  many  others  have

followed suit since then, leading to a large market of both free and commercial WYSIWYG tools

today (Stec, 2018).

 1.1.1. The UX design-frontend development gap

An  important  aspect  to  note  is  that  there  is  currently  a  clear  boundary  between  UX  design

prototyping and the development of said prototype. As discussed earlier, the roles include (1) the

UX designer who creates a prototype which is then handed over to (2) the frontend developer who

then begins implementing the design, ultimately creating a fully-functioning web application (see

Figure 2).

Figure 2: Two distinct roles with two distinct tasks

This gap might not pose such a problem when there are two individuals performing each task,
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  1. Creates prototype 

Frontend Developer
2. Builds markup structure

3. Codes functions



however it can be time-inefficient and even unnecessary, especially when one individual performs

both roles.  For example, the person might create a single static image prototype,  depicting the

appearance and basic functionality of the web application, which said individual must then convert

into a fully-functioning web application – building the markup structure and also coding all the

functions. Even for one UX designer / frontend developer individual, the roles and tasks are clearly

distinct. WYSIWYG tools have the possibility of erasing the boundaries of these roles in simple

static web applications where only HTML and CSS is present, as the role of the UX designer and

the developer can be taken on by the same individual.

With the importance and vast availability of the internet today, web applications are an

immensely powerful means of communication for individuals and organisations alike (Cai et al.,

2008). Using such tools would lower the barrier of entry for non-technical users to creating web

applications  as  a  means  of  communication,  as  knowledge  of  markup  languages  is  no  longer

required  in  the  process,  since  it  is  being  fully  handled  by  the  tool.  This  would  be  especially

important for smaller organisations or individuals with limited resources and coding knowledge as

the  coding  required  to  create  the  markup  structure  of  a  web  application  is  handled  by  the

WYSIWYG tool.

The ideal work process would therefore be a bridged gap between UX design prototyping

and implementing said design, where an individual lacking markup language knowledge can design

and  obtain  ready-to-use  code  with  WYSIWYG tools.  With  the  markup  structuring  of  the  web

application already done by the tool, the frontend developer can spend more time and resources

coding the actual functions. Therefore, the UX designer will no longer hand in a non-functioning

design  over  to  be  implemented  by  the  frontend  developer,  but  instead  HTML  and  CSS  code

containing ready-to-use markup structure of the web application. Figure 3 showcases this scenario,

where the task of building markup structure is no longer required by the frontend developer such

as in Figure 2, but can instead be delegated to a WYSIWYG tool, handled by the UX designer role.

Figure 3: The ideal situation showcasing the roles and each roles’ main task
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 1.2.Research purpose

The aim of this study is to evaluate WYSIWYG tools and identify what they require in order to

replace the frontend developers role in building the markup structure of a web application. The

study wishes to contribute with a deeper understanding of why these tools – however ideal  in

theory, as discussed above – are not used to such as great extent as they perhaps could be.

The main research question of this study is therefore:

• How can WYSIWYG tools  bridge the gap between UX design prototyping and frontend

development?

In order to answer the question, the following sub-research questions will be used as guidelines

and referred to throughout the paper:

• Why does the boundary between UX design and frontend development look like it does

today?

• Why does the current situation look like it does in terms of WYSIWYG tools today?

• What  is  necessary  for  WYSIWYG  tools  to  bridge  the  gap  between  prototyping  and

development?

Furthermore, it is important to note that the primary focus will be on the results produced by these

tools, rather than the experience of using them, in this paper.

 2. Related works

In order to conduct the research for this paper, five research areas were taken into consideration.

These research areas, and their reasons for being included, were:

• UX design

As UX design is such an important aspect of creating web prototypes, as well as a key part of

web design, this area was highly relevant to include. This area is  also closely related to

behavioural sciences, due to UX design having the ability to psychologically affect how users

perceived a web application or, for instance, the user interface of a WYSIWYG tool.

• Web development

This area includes the entire process from coding a web application to deployment. The

area encompasses two different types of web development:

◦ Static web development

This is the area that would potentially be fully automatised by WYSIWYG tools, and was

therefore exceedingly relevant to include. This area also encompassed HTML and CSS

best practices and responsive design, which was a recurring topic and basis for analysis

throughout the paper.

◦ Dynamic web development

Despite this area not being directly impacted by WYSIWYG tools, dynamic (or frontend)

4



development  would  have  been  the  next  step,  had  the  process  been  taken  further.

Therefore, there was great relevancy in including dynamic web development as an area

of research. Dynamic web development falls under the category of web development,

along with static web development.

• Behavioural sciences

As the state of WYSIWYG tools was evaluated both from a technical point view as well as

from a psychological point of view, applying various behavioural sciences theories was of

great  importance.  A large portion of the paper’s research was also conducted keeping a

user-centric point of view in mind, and thus behavioural sciences is used to explain and

analyse these results.

• Software quality

In order to, for instance, determine the technical advantages and disadvantages with using

WYSIWYG tools, being able to measure software quality is of indisputable importance.

• Artificial intelligence

Despite only accounting for a minor portion of this paper, the possibilities of using artificial

intelligence to improve the results produced by WYSIWYG tools are discussed, and thus

this area was briefly included as well.

 2.1.UX Design

Every web application has at least one end-user, and it is important to create a fulfilling experience

for them. An example of an end-user could be a customer visiting an e-commerce retailer or a blog

subscriber. Norman and Nielsen (n.d.) defines user experience (UX) as encompassing all aspects of

the end-users’ interaction with the company, its services and its products. They mean that there are

many different factors that contribute to how a user experiences, for instance, a web application

including:

• Meeting the users’ exact requirements

For instance, a web application would have to include the exact features that their end users

would require when interacting with the application. An e-commerce retailer would include

key  features  such  as  an  easy-to-find  checkout  function,  a  smooth  and  secure  way  for

customers to undergo transactions and purchase their items, as well view the the products.

An event booking web application, on the other hand, would include features such as a

calendar or interface for displaying events as well as some kind of booking form.

• Performance factors

An example of such a factor is a web application’s loading time and rendering of its contents

in the browser. For instance, a favourable user experience would feature fast loading times,

as a slow experience could result in impatience and even frustration for the end-user. If the

performance is so inadequate that, for instance, the entire web application is down due to

an error with database connection, the end-user is likely to terminate their visit.
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• Aesthetically pleasing graphic design

Norman  and  Nielsen  (n.d.)  speaks  of  UX  design  as  an  extension  of  the  company’s

marketing. Hyder (2018) refers to this as in-house marketing, meaning that the company or

web application owner does their own marketing in favour of outsourcing it. For instance, a

company whose branding includes a whimsical theme should incorporate these elements

into the web applications graphical design, in order to create a pleasant user experience as

well as place the web application owner in a favourable light. Design that does not follow

design standards or are not in line with the message that the web application is trying to

convey could even cause end users to take their business elsewhere (Cai et al., 2008).

• Appropriate and logical markup structuring

Using the example of an e-commerce retailer once again, an appropriate markup structure

would be to allow the products – for instance, product images, price, and stock availability

– to occupy the majority of the viewport. However, a blog would follow a different type of

structure  – for  instance  by allowing  the blog posts  to  occupy the majority  of  the  page

instead.  This  relates  back  to  Norman  and  Nielsen’s  (n.d.)  theory  that  all  good  user

experiences  meet  the  exact  requirements  of  the  end-users.  Another  important  part  of

appropriate markup structuring is  how well the app caters to being viewed on different

devices, which is explained more in detail further on in the paper.

The process of creating a fully-functioning web application begins with the client or company who,

with the help of a web application, wishes to satisfy a need. It could be the creation of a new website

for the business or part of developing a software product. Depending on the process, the next step

for the client would be to consult  with,  for  instance,  a  sales  representative of  the  company to

outline the client’s requirement.

The actual  process  of creating the design for markup structure (see  Figure 1),  however,

begins with the UX designer.

 2.2. Web development

The development of web applications can be split into two areas – (1) creating a static, markup

structure of a page (see  Figure 1) and (2) creating dynamic content for said page, such as calling

various JavaScript functions (Godhani, 2016).

For instance, a static web application could have a button which, upon being clicked on

submits a form, as seen in Figure 4. In the example, the physical submit button is an element in the
static web application, and upon being clicked by the user, calls a function processForm(); that

handles the form submission, for example by validating the user inputs before posting the data to a

backend  server.  The  latter  action  accounts  for  the  web  application’s  dynamic  (or  frontend)

development.
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Figure 4: A process with static and dynamic components

 2.2.1.Best practices in web development

When  coding  web  applications  with  HTML  and  CSS,  there  is  a  myriad  of  best  practices  and

conventions  available  (Guzel,  2011)  in  order  to  help  developers  build  good  and  solid  web

applications, increasing the quality and maintainability of code. Some best practices include:

• Code semantics

One of these conventions include using semantically correct code, which is the act of using

explanatory  HTML  tags  that  to  indicate  their  content  (Barnard,  2017).  For  instance,

consider  the  web  application  in  Figure  1.  Its  markup  structure  features  tags  such  as
<article> and <section>, explaining that the HTML tag includes an article constructed

by different sections (or in this case, one). It would have been technically possible to use
<div> elements instead, however this would not be semantically correct markup.

There  are  several  advantages  with  following  semantics,  such  as  enabling  search

engines to understand which elements are more important in order to increase the visibility

of the page (such as the heading hierarchy), or increasing accessibility by enabling screen

reader support (Secas, 2018). For instance, a search engine would be able to determine that
the  <nav> tag  includes  links  for  navigation whereas  this  would  not  have been possible

would it simply have been a generic <div> element.

Another aspect of semantic code includes the usage of image alt texts, which is the

written text that appears in place of an image on a web application if said image fails to load

on the user’s screen (Becker, 2018). In addition, screen readers and search engines would

be able to determine the contents of  an image, for instance increasing accessibility  and

search engine accuracy.

Consider the following line of code, which depicts the image used in  Figure 13 on

page 27:

<img src="abstract2.png" alt="Painting ‘Abstract 2’ by Jack Vanzet">

If  the  image  fails  to  load  on  the  web  application,  the  user  would  instead  see  the  text

“Painting ‘Abstract 2’ by Jack Vanzet” – which would be more explanatory and give more

context than simply displaying a broken image icon in place of the image.

• CSS styling

Another  best  practice,  according  to  the  World  Wide  Web  Consortium  (n.d.)  is  to  use
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external CSS files to style web applications. Consider the following example, where we want

set the letter spacing of a paragraph:

Method Example

Internal 

<head>

<style type="text/css">

p {letter-spacing: 0.1em}

</style>

</head>

External

<head>

<link rel="stylesheet" type="text/css" 
href="stylesheet.css/>

</head>

Inline <p style="letter-spacing: 0.1em;">

Figure 5: External, internal and inline CSS styles

In  Figure  5,  we see  that  there  are  three different  ways  to  use CSS styling in.  By using
internal styling,  the  CSS  properties  are  defined  in  the  HTML  document’s  <head> tag,

whereas all CSS styling is located in a separate document and linked to in external styling.

Inline styling defines the style for the element each time it is used. 

External  CSS  files  are  considered  best  practice  due  to  having  the  advantage  of

multiple HTML pages being able to access its rules, resulting in less code. For instance, if

we want the paragraphs in multiple pages to have the same letter spacing, we could simply

link the CSS style sheet once in every document. To achieve the same goal with internal
styling,  we would have to redefine the  <p> element’s  styling in every new HTML page,

resulting in code repetition.

• Code repetition

This brings us to the next best practices in developing – code repetition and its effects on

code maintainability. Martin (2009) claims that avoiding code repetition is one of the most

important rules to follow in all kinds of software development. The author means that, if

faced with large instances of duplicate code, it is more time-consuming and difficult to alter

and debugging the code.

We can also see that the usage of inline CSS is a violation of this rule. Consider the

following example of HTML (using inline CSS for demonstrative purposes):
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HTML and CSS markup code Result Characters

<div>

<p style="color: seagreen;"> Line 1 </p>

<p style="color: seagreen;"> Line 2 </p>

</div>

Line 1

Line 2
71

<div style="color: seagreen;">

<p> Line 1 </p>

<p> Line 2 </p>

</div>

Line 1

Line 2
48

Figure 6: Comparison of efficient and inefficient HTML and CSS markup code

In Figure 6, we see two ways of executing the same task – producing two lines of text in the

colour seagreen. However, both lines differ in character length despite performing the exact

same function (the text strings, “Line 1” and “Line 2” were excluded in the character count

due to not actually being part of the markup). A difference of 23 characters such as in this

example may not appear to be much, but instances such as these could quickly add up in a

larger codebase. This is the advantage of inline CSS and why it is not recommended.

In terms of maintainability, consider Figure 6 once again. For instance, a developer

wanting to change the colour of the text would have to do so twice in the inefficient version
(once for each two <p> elements) whilst once would be enough in the efficient version (only

once for the <div> element).

• Human readability

Another aspect that determines whether code is easy to maintain is whether it is human-

readable or not. For instance, using indecipherable or too generic class or id names would

decrease  the  human-readability  of  code,  resulting  in  humans  not  being  able  to  easily

interpretate and understand the code and its logic (an example of this can be seen in Figure

16 on page 34). This would, in turn, decrease the maintainability as it would be difficult to

locate bugs and errors.

 2.2.2. Responsive design

As web applications can be viewed on so many different devices of different sizes, it is important to

cater to these (Jones, 2019).

The World Wide Web Consortium (2018) defines responsive web design as the ability to

automatically  resize,  hide,  shrink  or  enlarge  a  website  to  make  it  aesthetically  pleasing  on  all
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devices such as desktops, tablets and phones. In other words, viewing a web application in different

viewports should not result in a broken appearance with low accessibility.

For  instance,  a  smaller  device  would  require  larger  text  in  order  for  the  content  to  be

readable for users lest the content becomes inaccessible.

As  an  example,  Figure  7 demonstrates  the  markup  structure  for  a  very  simple  mobile

version of the page in Figure 1 on page 1 – where the blocks and sub-blocks (such as Article and its

sub-block Section) have simply been rearranged to cater to a small, rectangular device (such as a

mobile phone) without losing any of its original content:

Figure 7: Mobile markup structure of Figure 1 on page 1

 2.3. Behavioural sciences

Behavioural sciences is the study of human behaviour and actions (Merriam-Webster, n.d.) and

can be applied to many different areas, including software.

According to Usrey and Dooley (1998), it is not only the  quality and technical aspects of

software that determines whether it will be successfully adopted by end users, but also how the

software quality is psychologically perceived amongst them – for instance negatively, positively or

neutrally.  By conducting surveys, the authors found that the most influential factor that would

determine whether software was perceived as high or low quality by the end users was whether the

software performed at or above the end users predetermined expectations of the software.

Therefore, it is possible to conclude that it is the end users themselves that sets the bar for

the quality of the software, and that how they determine if the bar is set high or low depends on a
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multitude of factors, many of them psychological in nature. Examples of psychological factors that

can determine a consumers attitude towards a product include marketing and branding of said

product, and even the aesthetic appearance of the product owner’s website where the product  is

presented (Cai, et al. 2008).

Furthermore, according to a study on human fear and anxiety by Carleton (2016), fear and

resistance  of  the  unknown  can  be  a  significant  driver  in  determining  how a  person  perceives

something. The fear has its roots in not being able to predict the outcomes of trying something new

–  as  it  is  unfamiliar  territory  –  and  can  in  some  cases  act  as  a  barrier  towards  trying  the

experience. This is especially true in cases where the individual is under the influence of someone

or  something  else,  for  example  hearing  a  rumour  or  listening  to  another  individual’s  story  –

especially if said rumours or stories are negative ones, such as describing an unpleasant experience

that occurred during the experience.

This fear can be applied to the use of software as well. Following established practices can

generally seem safer due to its familiarity as being a tried-and-true method, and act as a barrier

towards the adoption of a new method.

Behavioural sciences also play a large role when it comes to evaluating subjective aspects

such as the aesthetics in a software’s user interface, since it is the environment that the end-user

would see and interact with, and thus the environment that they would form an opinion on.

 2.4. Software quality

There is high quality and there is low quality software. The question, however, is how does one

measure exactly if software is of high or low quality?

By following a methodic approach of evaluation – where a predetermined set of objective

evaluation criteria was used – one could avoid biases stemming from, for instance, a fear of the

unknown as addressed by Carleton (2016).

An example  of  such a  quality  evaluation framework is  the  Software Quality  Model  and

Quality in Use Model from the International Organisation for Standardisation (ISO).

 2.4.1. Software Quality Model

The ISO (2000) Software Quality Model consisted of six different quality attributes that were

further divided into six characteristics, which were in turn further divided into sub-characteristics

(see Figure 8).
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Figure 8: The ISO (2000) Software Quality Model

These characteristics and sub-characteristics are explained in further detail as follows (ISO, 2000):

• Functionality

The aim of this characteristic is to draw conclusions on how well the software provides

desired functions – by assessing, controlling and predicting the extent to which functional

requirements are satisfied by either the software as a whole or by looking at certain parts of

the software. For instance, by examining how well the software produces the user’s desired

outcome as part of the end result.

◦ Suitability

This sub-characteristic aims to draw conclusions on how well the software performs

a set of functions for specified tasks and user objectives. For instance, by examining

whether  the  software  is  capable  of  producing  results  in  compliance  to  user

requirements.

◦ Accuracy

This sub-characteristic aims to draw conclusions on how well the software achieves

correct or agreeable results. For instance, by examining to what extent the results

produced by the software follows international standardisations.

◦ Interoperability

This sub-characteristic aims to draw conclusions on how well the software integrates

with other systems. For instance, by examining how well the produced results of the

software could be integrated with the results produced from other software.

◦ Security

This sub-characteristic aims to draw conclusions on how well the software protects
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data  and  information  from  being  read  and  modified  by  unauthorised  users  or

systems. For instance, by examining how well the software protects other users from

accessing or modifying another user’s content.

• Reliability

The  aim  of  this  characteristic  is  to  draw  conclusions  on  how  well  the  software

maintains a specified level of performance when used under specified conditions – by

assessing, controlling and predicting the extent to which functional requirements are

satisfied by either the software as a whole or by looking at certain parts of the software.

For  instance,  by  examining  how  well  software  that  is  specifically  designed  to  be

operated on a mobile phone has a user interface designed for small screens.

◦ Maturity

This sub-characteristic aims to draw conclusions on how well the software avoids

failures as a result of faults in the software. For instance, by examining whether the

software forces users to comply to a software update before allowing them continued

usage, if said update fixes critical bugs in the software’s code.

◦ Fault tolerance

This  sub-characteristic  aims  to  draw  conclusions  on  how  well  the  software

maintains a specified level of performance in cases of faults or infringements in the

software. For instance, by examining how well software has implemented fail safe

operations to prevent theft of data in instances of hacking attempts.

◦ Recoverability

This sub-characteristic aims to draw conclusions on how well the software recovers

data that has been affected by fatal errors. For instance, by examining whether there

is auto saving in the tool with the aim of minimising the loss of content for the user

if the software suddenly crashes.

• Usability

The aim of  this  characteristic  is  to  draw conclusions  on  how well  the  software  can  be

understood,  learned,  used and experienced by the user  –  by assessing,  controlling and

predicting the extent to which, either the software as a whole or by looking at certain parts

of it, satisfies the need of the user. For instance, by evaluating how quick and easy it would

be of a process for users to understand the software and use it efficiently.

◦ Understandability

This sub-characteristic aims to draw conclusions on how well the user can recognise

the logical concepts and structure of the software. For instance, by evaluating how

well  the  menus  are  structured  in  the  software  and  if  they  have  logical  and

explanatory names.

◦ Learnability

This sub-characteristic aims to draw conclusions on how well the user can learn to
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use  the  software.  For  instance,  by  evaluating  whether  the  tools  and  functions

provided by the software are self-explanatory or cumbersome and time-consuming

to learn.

◦ Operability

This sub-characteristic aims to draw conclusions on how well the software enables

the user to operate and control the software. For instance, by evaluating the extent

to which a  user can operate  the software that  has been designed to  be  used on

desktops using only a mouse and keyboard for manoeuvring.

◦ Attractiveness

This sub-characteristic aims to draw conclusions on how attractive and pleasant it is

to use the software, as perceived by the user. For instance, by evaluating how well

the software follows common design practices and standards.

• Efficiency

The aim of this characteristic is to draw conclusions on how well the software provides

required performance related to the amount of resources used – by assessing, controlling

and predicting the extent to which how quickly, either the software as a whole or by looking

at certain parts of it, produces useable results.

◦ Time behaviour

This sub-characteristic aims to draw conclusions on how well the time behaviour of

the software is  for  a particular  purpose.  For instance,  by evaluating how long it

would take for a user to use the software to achieve their goal.

◦ Resource utilisation

This  sub-characteristic  aims to  draw conclusions  on  how well  the  software  uses

appropriate amounts and types of resources when a software performs its function

under stated conditions. For instance, by examining how much computer storage is

required to install the software in relation to the performance of the software.

• Maintainability

The aim of  this  characteristic  is  to  draw conclusions  on  how well  the  software  can  be

modified – by assessing, controlling and predicting the extent to which the software can be

maintained, either the software as a whole or by looking at certain parts of the software. For

instance, by evaluating how well the software functions across different operative systems.

◦ Analysability

This sub-characteristic aims to draw conclusions on how well deficiencies or causes

of failure in the software can be diagnosed. For instance, by evaluating how easy or

difficult it is to locate bugs in the source code of the software and their effects on the

system as a whole.

◦ Changeability
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This sub-characteristic aims to draw conclusions on how well the software enables a

specified modification to be implemented. For instance, by evaluating how well the

source code of  the software can be modified in order  to alter  or  replace  certain

functions.

◦ Stability

This sub-characteristic aims to draw conclusions on how well the software avoids

unexpected  effects  from  modifying  the  software.  For  instance,  by  examining

whether updates in the software fixes a bug in a certain operative system, but as a

result, creates a new bug in another one.

◦ Testability

This  sub-characteristic  aims to  draw conclusions on how well  modifications and

fixes to the software can be tested or validated. For instance, by evaluating to what

extent a major software update in the software would fix a specified list of bugs.

• Portability

The aim of this characteristic is to draw conclusions on how well the software’s results can

be ported from one environment to another – by assessing, controlling and predicting the

extent to which the produced results can be ported from the software environment to, for

instance, the environment in another software.

◦ Adaptability

This sub-characteristic aims to draw conclusions on how well the software can adapt

to  environmental  change.  For  instance,  how  the  end  results  produced  by  the

software tool would behave in another environment in comparison to how it behaves

in the original software environment.

◦ Installability

This sub-characteristic aims to draw conclusions on how easy it is for users to access

the  software.  For  instance,  by  examining  factors  such  as  cross-platform

compatibility or if the software requires the user to download other programs before

usage and if such installation is a single or multiple-step process.

◦ Co-existence

This sub-characteristic aims to draw conclusions on how well the software co-exists

with other independent software products in the same environment. For instance,

by evaluating how well  a  user could mix and match results  produced by several

different software in their final product.

◦ Replaceability

This sub-characteristic aims to draw conclusions on how well the software can be

subjected to replacement by other specified software products for the same purpose,

in the same environment. For instance, by evaluating how well a user could transfer

their projects between different versions of the software or if doing so would result
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in errors and inconsistencies.

 2.4.2. Quality in Use Model

The  ISO (2000) framework’s second model, called the  Quality in Use Model (see  Figure 9),

measures  quality  from  a  specific  user’s  point  of  view.  ISO  (2000)  states  that  this  model  is

depending upon reaching the necessary  quality  characteristics  present  in  the Software  Quality

Model (see Figure 8). The model is divided into four characteristics:

Figure 9: The ISO (2000) Quality in Use Model 

In the model (see Figure 9) we can see that there are four characteristics, which are elaborated on 

in further detail as follows (ISO, 2000):

• Effectiveness

This characteristic aims to evaluate the software’s capability in enabling the user to achieve

a series of specified goals with accuracy and completeness, in a specified context of use. This

could for instance be achieved by specifying the main goal of the software usage and later

subjecting the software as well as its results to an evaluation on how efficiently the user

reached the goal.

• Productivity

This characteristic aims to evaluate the software’s capability in enabling the user to expend

appropriate amounts of resources in relation to the effectiveness (see above point) achieved.

For instance, if the software produces code as an end result, one can examine the code’s

maintainability  in  relation  to  how  much  time  the  user  had  to  spend  in  the  software

environment  in  order  to  create  it.  Other  relevant  resources  apart  from time resources,

according to ISO (2000), include the user’s effort, materials or financial cost of usage.

• Safety

This characteristic aims to evaluate the software’s capability in achieving acceptable risks of

harm to people, businesses, software, property or the environment in a specified context of

use.  For instance,  by examining whether the software follows ethical  guidelines such as

protecting  its  users  personal  data  or  whether  the  software  has  implemented  safety
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measurements such as protecting against data theft or hacking.

• Satisfaction

This characteristic aims to evaluate the software’s capability in satisfying the user’s need in

a specified context of use. In this case, relevant factors are (1) how satisfying the experience

of using the software is for the user and (2) how satisfying the end results are in terms of

subsequent deployment and maintainability.

 2.5. Artificial intelligence

The definition of artificial intelligence (Kumar, 2018), is how well a computer can imitate or go

beyond human capabilities. Furthermore, there are different branches of artificial intelligence and

the two branches included in this paper are:

• Natural language processing

This  area is,  according to SAS (n.d.),  broadly defined as the automatic  manipulation of

natural language – such as speech or text – by software.

An example of an area in which natural language processing is extensively used is

within spam detection. For instance, by analysing the words that the email includes, natural

language processing is used to determine whether the email contains spam, and thus the

message is automatically deleted.

• Image recognition

Artificial  intelligence can also be  used to  categorise,  filter  or  edit  images (Singh,  2018)

which is referred to as image recognition.

For instance, image recognition can be used to detect objects in an image – such as

in the case of an image editing software to accurately determine whether there are humans

present in the image, and identify them by analysing their faces.

 3. Methodology

In order to carry out the research necessary for this paper, two different types of studies were

conducted, both falling under the category of qualitative research methods.

The first study could be classified as a summative evaluation study (Trochim, 2006) – the

study  being in  the  form of  evaluating  a  few popular  WYSIWYG tools  in  terms of  quality  and

efficiency using the software quality analytical framework described earlier – whereas the second

study consisted of interviews with individuals of professions relevant to the subject, such as the

roles described in Figure 2 on page 2.

The evaluation study was chosen for its ability to, by thoroughly testing a few WYSIWYG

tools, give a practical and accurate depiction of the current state of these tools, as well as allowing

them to be studied from a first-person point of view – capturing the user experience as a result.

The interviews were conducted in order to obtain the latest and most recent data available,

as well as a means to collect a broader range of opinions from a user-centric point of view.
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Furthermore, the choice of including qualitative interviews over, for instance, quantitative

surveys was to collect deeper richer data by allowing interviewees to share their own inputs that

were outside the scope of the predetermined questions (Tyreman, 2019).

 3.1.Evaluation study: WYSIWYG tools

In the evaluation study, two WYSIWYG tools were selected for testing by applying the process of

triangulation, which according to Sagor (2000) is relying on multiple sources of data instead of

one, to achieve a more balanced perspective consisting of less bias and avoiding situation-tailored

findings – where the data is only valid in very specific situations and cannot be used to represent

the general picture.

Therefore, by including more than one tool that were currently available on the market at

the time this paper was written, such inaccurate results could be minimised. The tools that were

selected for testing were:

• Google Web Designer1

• openElement2

These particular tools were selected based on information in an article written by Stec (2018) on

the  evolution  of  WYSIWYG  tools,  where  they  were  deemed  especially  noteworthy  and

representative of today’s range of tools.

One  UX  design  prototype  was  constructed  and  implemented  into  a  web  application

following the traditional work process (see Figure 2 on page 2) followed by a work process with a

bridged gap (see  Figure 3 on page  3), comparing the efficiency and quality of the results of both

methods.

 3.1.1. Framework for evaluation

As  mentioned  earlier,  two  software  quality  evaluation  frameworks  from  the  International

Organisation for Standardisation (ISO, 2000) were chosen for this paper – the Software Quality

Model (see Figure 8) and the Quality in Use Model (see Figure 9).

ISO guidelines (2000) state that, when evaluating software, using a model that is composed

out of characteristics and sub-characteristics is essential. Furthermore, they recommend using the

characteristics  and sub-characteristics  as  a  checklist  to ensure that  all  software being tested is

subjected to the same set of criteria. It is also not practically possible (ISO, 2000) to measure all

quality characteristics for each software, as well as measure quality in use for all possible user-task

scenarios as there are simply too many to consider.

Therefore, it is important to note that the frameworks that were used to evaluate the tools

included one user-task perspective only, which was a UX designer and frontend developer point of

view –  in  other  words  an  individual  that  accounts  for  both  roles.  One  reason  as  to  why  this

particular role was chosen was to include expertise on both design aspects as well as development –

for instance being able to include analysis on how good the finished markup code was from a

1 https://www.google.com/webdesigner/

2 https://www.openelement.com/
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technical point of view.

Following ISO (2000) recommendations to use the quality metrics as a checklist, the testing

was carried out by reconstructing the Software Quality Model into such. This checklist is shown

and discussed in further detail in the following chapter.

However, it is important to note that the two models were modified before being used in

this paper, in order to tailor them specifically for evaluating quality in WYSIWYG software rather

than  merely  software  in  general.  The  modifications  that  were  made  include  omitting  several

characteristics  and sub-characteristics  as  they were not  deemed relevant  in  the case of  testing

WYSIWYG tools, or that the attributes being tested were beyond the scope of this research. These

specific modifications are discussed more in-depth below.

 3.1.1.1. Software Quality Model

Out of the six characteristics (see  Figure 8), only four were included in this paper. Furthermore,

several sub-characteristics were also omitted, from both the removed characteristics but also from

the four that remained – to form a new model (see Figure 10).

Figure 10: Modified version of the ISO (2000) Software Quality Model

The new model consisted of the following characteristics and sub-characteristics:

• Functionality

The aim of this characteristic was to be able to evaluate the correctness and quality of the

markup code that was produced by each WYSIWYG tool.

◦ Accuracy

The aim of this sub-characteristic was to evaluate how well the markup code produced

by  the  WYSIWYG  tool  followed  the  web  development  coding  best  practices  earlier
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discussed.

◦ Interoperability

The  aim  of  this  sub-characteristic  was  to  evaluate  how  well  the  WYSIWYG  tools

supported, for instance, external libraries as well as the most common HTML functions

such as custom fonts and pseudo-classes.

• Usability

The aim of this characteristic was to evaluate how well the WYSIWYG tools’ user interfaces

were perceived by users.

◦ Understandability

The aim of this sub-characteristic was to evaluate how easy it was to understand the

logical structure of the tool by for instance seeing if the tools’ various functions had

explanatory headlines or tooltips.

◦ Learnability

The aim of this sub-characteristic was to determine how easy it was for a user to learn

how to use  the tool,  by  for  instance evaluating  how much a  user  could  accomplish

without having to consult a tutorial on the tool.

◦ Attractiveness

The aim of this sub-characteristic was to determine whether the user interfaces of the

tools’  were  aesthetically  pleasing  and  would  result  in  a  positive  or  negative  user

experience.

• Efficiency

The aim of this characteristic was to evaluate the amount that a user could accomplish with

the WYSIWYG tool in relation to the time and effort spent using and learning about it.

◦ Time behaviour

The aim of this sub-characteristic was to determine how quickly a user could accomplish

desired results using the tool.

• Portability

The aim of  this  characteristic  was  to  evaluate  how well  the  WYSIWYG tools  and their

produced markup code could adapt to and interact with different environments.

◦ Adaptability

The aim of this sub-characteristic was to evaluate how well the markup code produced

by the tools could adapt to different environments, such as different viewport sizes and

browsers.

◦ Installability

The  aim  of  this  sub-characteristic  was  to  examine  how  well  the  WYSIWYG  tools

supported different operative systems, as well as how easy it was to install them.
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The reason in general as to why certain characteristics and sub-characteristics were omitted from

the model was due to them being internal quality measures, which ISO (2000) defines as measures

to be carried out by the software owner – to ensure high quality before the product is launched, for

instance. Furthermore, source code and documentation on each WYSIWYG tool were not publicly

available –  another contributing factor as to why internal quality measures were omitted.

On the other hand, external software quality measures were measures that could be tested

by non-software owners – in other words, users of the software. As the tools were tested following a

user-centric perspective, relying on solely external software quality measures was deemed the most

appropriate. The individual characteristics and sub-characteristics subjected to omission were:

• Reliability (characteristic)

This  characteristic  had heavy emphasis on the technical  aspects of  software,  addressing

factors  such as  performance and,  for  instance,  how much fault  tolerance the software’s

source code could handle. Therefore, this characteristic was not deemed relevant, nor its

sub-characteristics.

• Maintainability (characteristic)

Similarly to the point above, this characteristic also had heavy emphasis on the technical

aspects of software and thus Maintainability and its sub-characteristics were not deemed

relevant either.

• Suitability (sub-characteristic of Functionality)

As the type of software (WYSIWYG tools) to be tested was pre-defined before selection, it

was already clear that the selected tools would be suitable for the specified task and user

objective. Therefore, suitability was deemed excessive and was omitted as a result.

• Security (sub-characteristic of Functionality)

As comparing how well WYSIWYG tools in contrast to manual web development handles

security was not within the scope of this paper in favour of evaluating user experience and

results, this sub-characteristic was omitted as well.

• Operability (sub-characteristic of Usability)

This characteristic was not deemed relevant as physical operability of WYSIWYG tools in

contrast to manual web development was not within the scope of this paper – as the paper

instead focuses on the actual results produced by the tools.

• Resource utilisation (sub-characteristic of Efficiency)

In terms of the characteristic Efficiency, the sole sub-characteristic that was tested was time

behaviour.  Resource  utilisation  was  not  tested  due  to  leaning  more  towards  technical

aspects (for instance, computer storage memory), which is not included in the scope of this

paper.

• Co-existence (sub-characteristic of Portability)

This sub-characteristic was omitted due to existing outside of this paper’s scope as well. As

only  one  WYSIWYG tool  was  being  tested  at  a  time,  examining  whether  markup  code
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produced by several different tools could co-exist was not deemed relevant.

• Replaceability (sub-characteristic of Portability)

As  only  the  latest  available  version  of  each  WYSIWYG  tool  was  selected  for  testing,

examining how markup code produced in different versions was not deemed relevant, and

thus this sub-characteristic was omitted as well.

 3.1.1.2. Quality in Use Model

Out of the four characteristics (see Figure 9), only three were included in this paper, and thus a new

model was formed (see  Figure 11). This new model was used as a complement to the modified

Software Quality Model (see Figure 10).

Figure 11: Modified version of the ISO (2000) Quality in Use Model

The reason as to why the fourth characteristic, Safety, was omitted was due to not being deemed

relevant.  The  characteristic  was  predominantly  an  internal  quality  measure,  examined  by  for

instance addressing the software design. Other factors,  such as determining whether the user’s

personal data was protected, would also prove hard to test due to the unavailability of the data.

 3.1.2. Web development with WYSIWYG tools

The computational test environment for evaluating WYSIWYG tools consisted of two monitors and

a tablet – the main monitor displaying the working environment (the WYSIWYG software), and the

other monitor showing the selected design prototype (see  Figure 13 on page  27) that was to be

implemented.

The  setup  was  to  prevent  having  to  spend  time  on,  for  instance,  opening  and  closing

windows that  would affect the amount of the time being spent,  as well  as allowing for a clear

overview of the tasks that were to be carried out.

The  testing  was  also  timed  in  order  to  later  be  able  to  calculate  factors  such  as  time

efficiency.  The  status  of  the  timer  was  not  visible  to  the  tester  during  the testing  in  order  to

simulate a natural working environment rather than encouraging hurrying or creating elements of

stress that could impact and bias the final results.

Furthermore, a time limit was set before the tests, meaning that if satisfactory results had
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not been produced within this time frame, the test run would be terminated. This was done in

order to allow later approximation of how much time was spent actually using the tool in contrast

to consulting tutorials and learning about the tool,  and to be able to compare each tool’s  time

efficiency equally, as well as compare them to manual web development.

Therefore, the time limit was equal to the same amount of time that was spent developing

the  web  application  manually  (see  section  3.1.4.  Manual  web  development),  which  was  113

minutes. Below follows the order of tasks:

1. Constructing a checklist

A  simple  checklist  consisting  of  tick-boxes  and  a  rating  scale  (see  Figure  12)  was

constructed from the characteristics and sub-characteristics in the Software Quality Model

(see  Figure 10). The exact same checklist was used for all WYSIWYG tools, regardless of

which features they included. This ensured that they were being tested equally and that no

criteria was omitted from any of the test runs by mistake.

While carrying out each test, the checklist was clearly visible to the tester for the

entire duration of the time displayed on the tablet. Another benefit of using a standardised

checklist  was  to  ease  the  process  of  finding  common  denominators  in  the  different

WYSIWYG tools. The checklist appeared as the following:
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Question Yes No Rating (1 – 5) QU

Functionality: Accuracy

Is the code human-readable? ☐ ☐ S / E

Is the code semantically correct? ☐ ☐ E

Does the code follow code conventions / best 
practices? ☐ ☐ E

Does the code use sensible class / id names? ☐ ☐ E

Functionality: Interoperability

Is the code compatible with dynamic libraries3? ☐ ☐ E

Does the software support multiple-page web 
applications? ☐ ☐ E

Does the software support CSS pseudo-classes? ☐ ☐ E

Does the software support custom fonts? ☐ ☐ E

Usability: Understandability / Learnability

Does the software require a tutorial to learn? ☐ ☐ S / P

Does the software have self-explanatory headlines or
tooltips? ☐ ☐ S / P

Portability: Adaptability

Does the markup retain the same appearance when 
code is pasted into an external code editor? ☐ ☐ E

Is it easy to edit the code manually after production? ☐ ☐ S / E

3 Libraries for dynamic web development – for instance JavaScript libraries such as jQuery.
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Question Yes No Rating (1 – 5) QU

Do the CSS properties cater to different browsers? ☐ ☐ E

Does the editor support responsive design? ☐ ☐ E

Portability: Installability

Does the software require installation? ☐ ☐ P

Is the software installable on:
      Linux           Windows           MacOS 

         ☐         ☐    ☐ P

Figure 12: Checklist for testing WYSIWYG tools

It  is  also  important  to  note  that  the  checklist  omitted  several  characteristics  and  sub-

characteristics  from the Software Quality  Model  due to  them serving no relevance,  and

some were merged due to overlapping. As the main factor being tested was not the tools’

individual user interfaces  – but rather the finished markup code they produced and said

markup codes’ compatibility with dynamic web development – sub-characteristics such as

attractiveness were not deemed relevant either. In the checklist (see Figure 12), a section for

performance in the form of ratings was added as well. Furthermore, the column labelled

“QU” is explained later in this paper (see point 4 of this list).

2. Reviewing the finished code

This step was crucial for comparing the finished results produced by the WYSIWYG tools to

the finished results that were produced by manual development. For instance, the code that

had been produced by each WYSIWYG tool were pasted into an external code editor, in

order to test whether the markup structure presented itself differently than it did in the

WYSIWYG tool environment.

3. Rating each sub-characteristic

The checklist also included a point-based rating system (see Figure 12) in order to achieve a

methodical, standardised way to evaluate each sub-characteristic. The purpose of the rating

system was to allow for easy and straightforward rating of each sub-characteristic without

having to spend too much time on each evaluation round, as well as allowing for comparing

the different tools in terms of how they fared in the rating system. It served as an addition

to the checklists polar answers (“yes” or “no”) that did not address the extent as to how well

each respective tool fared in the questions. For instance, there would be a difference in the

ratings of a WYSIWYG tool that supports only one dynamic library compared to another
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one that supports more than ten different ones – despite both receiving “yes” as an answer

to the question. The rating system consisted of a scale of 1 – 5 as follows:

5 – Excellent

4 – Good

3 – Acceptable

2 – Poor

1 – Very poor

4. Converting findings into Quality in Use characteristics

In order to bring in a user-centric perspective, the individual checklists and code reviewal

for each WYSIWYG tool were grouped into each one of the Quality in Use Model (see Figure

11) characteristics – that would represent WYSIWYG tools as a whole. The criteria were

partly  conducted  under  ISO  (2000)  guidelines  for  what  each  Quality  in  Use  Model

characteristic should include. This can be seen in the letter  coding in the checklist (see

Figure 12). For instance, E for Effectiveness, P for Productivity and S for Satisfaction in the

Quality  in  Use  Model  (see  Figure  11).  In  the  checklist,  the  Quality  in  Use  Model  is

abbreviated to QU. The reason as to why all WYSIWYG tools were grouped into a single

model was to be able to compare them – as a whole – to manual web development, rather

than focusing on individual software.

 3.1.3.Prototypes

To  build  a  web  application  one  must,  according  to  Yalanska  and  Yerokhin  (n.d.),  begin  with

creating a prototype of what said web application should include. Therefore, in this paper, one

prototype was created as a basis for the software testing.

The design prototype (see  Figure 13) was first hand-drawn on paper in order to capture

basic elements and layout before being created digitally with the UX design tool Adobe XD4.

In order to be able to capture the tools’ abilities as present in the checklist (see Figure 12),

the prototype was also divided into two versions – one of them featuring the desktop version and

the other one featuring the mobile version. This was done in order to test whether the tools had the

ability to create responsive web applications.

Furthermore, in order to determine which elements that were relevant to include in the

prototypes,  the  checklist  (see  Figure  12)  was  used as  a  guide,  to  ensure  that  the  features  (for

instance, multi-page web application and pseudo-class support) were being tested in the process.

4 https://www.adobe.com/products/xd.html
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Figure 13: Web application prototype, desktop (left) and mobile (right) versions

The prototypes featured  a simple web application consisting of a header, an image, some text and a

footer. On the desktop version, the image caption can be seen overlapping the image, while this

caption is placed underneath the image on the mobile version.

The menu items (ABOUT, CONTACT and HELP) are placed horizontally on the desktop version

and stacked vertically on the mobile version.

The menu items were also intended to act as links to other pages on the site. The page

CONTACT would, for instance, direct the user to another page consisting of contact information

such en email address and a phone number.

These pages  were  not  included in  the prototype,  as  the  purpose of  the  test  was  to  see

whether the WYSIWYG tools had support for multi-page web applications only, and thus creating a

design for each one of these pages was deemed irrelevant.

In order to test for CSS pseudo-class support, it was decided that each menu item would,

upon being hovered over by the user, turn the text semibold.

Furthermore, a custom font, Roboto5, was used in the prototypes in order to see whether

the tools supported the usage of custom fonts.

In  addition,  as  only  static  web development  were  to  be  tested  in  the  WYSIWYG tools,

dynamic web development was not touched upon, even if the feature happened to be supported in

the tool. This decision was made in accordance to the aim of bridging the gap by automating static

web development only,  not dynamic web development.  However,  as dynamic web development

would  have been the next  step had  the process  been taken  further,  seeing  how well  the  code

generated by the WYSIWYG tools supported integrating functions (such as being able to bind a

function to an element as in the one demonstrated in Figure 4 on page 7) was deemed relevant, and

thus the criteria was included in the checklist.

5 https://fonts.google.com/specimen/Roboto
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 3.1.4. Manual web development

In order to have a basis of comparison for the selected WYSIWYG tools, the prototypes were first

implemented manually with simple HTML and CSS, using the code editor Visual Studio Code6.

Factors that were taken into consideration while implementing the designs manually were:

• Time expenditure

This includes the amount of time that was spent taking the design prototype and turning it

into a  fully-functioning web application.  The timing process  was conducted similarly to

testing the WYSIWYG tools (see section 3.1.2. Web development with WYSIWYG tools).

• Quality of finished code

By looking at the number of lines and size (in megabytes) of the finished code, one could

compare the quantity of code that had been produced by the software to the quantity of

manually written code. This could be used to determine whether there was excessive or

inefficiently written code. Furthermore, the best practices and conventions mentioned in

section 2.2.1. Best practices in web development will also be considered.

• Basis for implementing dynamic web development

Some  of  the  elements  in  the  prototypes  would,  as  a  finished  product,  ideally  include

dynamic  web  development  elements  –  such  as  JavaScript  functions.  Therefore  it  was

important to evaluate how easy it would be for developers to add such functions to the static

code. For instance, was it clear which elements (various wrappers for instance) in the code

belonged to which part of the page so function calls could be later added?

Due  to  differences  in  the  exact  elements  that  were  being  tested  –  for  instance,  the  coding

environment Visual Studio Code was not part of the evaluation while developing – the Software

Quality Model (see Figure 10 on page 19) and Quality in Use Model (see Figure 11 on page 22) were

disregarded.

The exact same computational testing environment that was used to test the WYSIWYG

tools was also used here, though the checklist (see  Figure 12) was now omitted. In addition, the

WYSIWYG software on the main monitor had also been replaced by the code editor.

 3.2. Interviews

The second study consisted of two interviews with individuals who are either in – or have been in –

a UX designer profession, web developer profession, or both:

• UX designer / team leader

The UX designer / team leader had four years of UX design experience, as well as two years

of frontend development. Currently based at a medium sized (50-249 employees) digital

product and service studio, he also had previous freelancing experience.

• Web developer / graphic designer

The  freelance  web  developer  /  graphic  designer  had  ten  years  of  experience.  He  was

6 https://code.visualstudio.com/
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currently operating his own freelancing business since seven years back.

These particular interviewees were selected in order to represent and generalise two different types

of demographics (Salkind, 2010) – UX designers / developers working in (1) freelance companies

and  (2)  multiple-employee  companies.  Therefore,  only  one  individual  from  each  demographic

group was selected.

According to  Yin (2011),  a  semi-structured interview is  a type of  interview that  gathers

qualitative data by using predetermined questions as well as allowing for follow-up questions. The

questions were relatively few – instead leaving room for follow-up questions.

The reason as to why this particular type of interview was chosen was to – by using a set of

predetermined questions – ensure that certain important questions were brought up during the

interview. In addition, all questions were open-ended, allowing for further elaboration and input

from interviewees.

Furthermore, as the interviewees’ exact knowledge and experience were unknown before

the interviews, the questions were designed to account for different outcomes. For instance, the

flow of questions would look different for a UX designer / web developer who was actively using

WYSIWYG tools in their work process in comparison to a UX designer / web developer who had

not used these tools. This flow of questions can be seen in Figure 14.
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Figure 14: Interview question flowchart for UX designers / web developers
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As seen in  the flowchart  (see  Figure  14),  there  were  five general  questions intended for every

interviewee. However, depending on what the interviewee answered on the second question, they

received  either  one  of  the  three  options  that  followed,  before  ending  the  interview with  three

generic questions. After being asked the last question in the flowchart, interviewees were also asked

if they had something they would like to add.

The questions were also very experience-oriented, with heavy emphasis on the interviewee’s

personal experience, thoughts and theories. This was done in accordance with capturing a user-

centric  perspective  –  focusing  on  how WYSIWYG tools  were  used  and perceived  by its  users.

Therefore, the follow-up questions that were asked in the interview varied between each session,

depending on what was being said at the time. However, all questions in the flowchart (see Figure

14) were addressed in various orders, whenever they were deemed appropriate to address.

In terms of interview environment, both interviews were conducted individually and the

entire interview was recorded in order to generate material for later transcription that would be

used in this paper.

The interviews did not have a fixed timespan, in favour of a flexible one in order to offer as

much  time  as  needed.  The  interviews  were  instead  ended  when  an  appropriate  amount  of

information was deemed to had been collected.

 3.2.1.Interview ethics

When conducting primary research – especially  those which involve  the participation of  other

human beings – it is of utmost importance to uphold a high standard of ethics (Halej, 2017).

The reason as to why it is so important includes protecting the dignity, rights and welfare of

research participants. In addition, Halej (2017) claims that the quality of research will, in return,

yield more higher quality results such as:

• More reliable research data

By encouraging an open and trusting environment built on mutual respect, participants are

more likely to give honest inputs, resulting in more reliable research data.

• Increasing public confidence

As a result of having more reliable research data and input from participants, a subsequent

effect would be to increase the public confidence in the research findings.

Therefore the interviews followed the ethical standards discussed earlier during their conducting,

encompassing two of the core principles of social research as stated by Halej (2017):

• Informed consent and voluntary participation

Before each interview, the interviewees were informed of the purpose, methods and what

the intended use of this paper was.

It was also explained to them their role in the process – acting as sources of primary

information on the state of WYSIWYG tools today. They were told that they were permitted

to  terminate  the  interview  whenever  they  wished  to,  as  well  as  being  free  to  decline

answering any one of the questions.

Furthermore, the act of recording the interviews were done under the consent of the
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interviewees.

• Anonymity and confidentiality

In order to protect the interviewees privacy and personal data, they were allowed to remain

anonymous in the interviews and data regarding their identification was not shared in a

way that allowed third parties to identify them as individuals.

This was done by using generic identifiers such as profession, years of experience, as

well as the type and size of company in favour of using identifiers such as the names of the

individuals or the companies.

 4.Results

This section includes both key points and summaries from the evaluation study and interviews

addressed above, as well as especially noteworthy results and observations as a basis for discussion

and analysis in the next chapter.

 4.1.Evaluation study

Following  the  structure  of  the  checklist  (see  Figure  12),  the  individual  results  as  well  as  a

comparison of the two will be addressed.

The full checklists of Google Web Designer and openElement can be seen in Appendix 1 on

page 57 and Appendix 2 on page 59 respectively.

Both  tools  featured  a  combination  of  drag-and-drop  and  point-and-click  functionality,

where the user was presented with a canvas featuring their web application interface, as well as

toolbars and side menus where the user could drag and drop elements onto the canvas, as well as

configure them in the side menus and via the toolbars.

In summary, the results produced by the tools retained the exact appearance of the web

application created  by the user  in  the software,  however  it  had  several  issues  in  terms of  the

markup code.

The tools’ abilities to create responsive content were also not fully tested due to the time

limit ending, and thus additional information regarding their responsivity was instead collected

from reading the software’s documentation. 

Below follows a compilation of  how the WYSIWYG tools  and manual web development

fared time-wise, as well as some technical statistics:
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Google Web
Designer

openElement (Manual)

Time expended 113 min 113 min 113 min

Desktop version Completed Completed Completed

Mobile version Not completed Not completed Completed

Number of files 33 82 5

Project size 2.6 MB 2.1 MB 1.0 MB

Figure 15: WYSIWYG tools and manual web development comparison statistics

As seen in the table, both WYSIWYG tools were not able to produce the desired outcome within the

time limit – featuring only a desktop version for viewports of size 1280 × 800 as selected by the

tester.  The manually developed web application,  on the other hand, was fully  responsive as  in

compliance to the prototype (see Figure 13) and was completed after one hour and 53 minutes.

Furthermore, there was a inordinate difference in the number of files required to properly

display the web application in the browser as well having a significant difference in the size of the

project.

 4.1.1. Checklist

A quick overview of the individual checklist results for both tools show that the tools had relatively

similar results in many of the characteristics, however they differed in terms of some of the sub-

characteristics.

• Functionality

In terms of functionality,  there were mixed results.  Both tools scored low in matters of

producing  code  that  was  related  to  human  interaction  such  as  understanding  and

maintaining the code, however they supported a broad range of functions.

◦ Accuracy

Most of the code produced by both tools did not follow coding conventions and the code

was generally very difficult to understand due to a variety of reasons.

▪ Is the code human readable?

Both tools received a ‘no’ on this point, and the two lowest numerical ratings. It was

difficult to understand which markup element in the code belonged to what element

on the page,  mostly due to non-explanatory class names. Consider the following

example:
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Environment Markup code

Google Web 
Designer

<p class="gwd-p-1664 gwd-p-12hq" id="about"><a 

href="about.html" class="gwd-a-vcp7">ABOUT</a>

openElement
<span style="font-family:'Roboto Medium';font-

size:24px;"><a href="about.html">ABOUT</a></span>

Visual Studio
Code

<p class="menu-items"><a href="about.html">ABOUT</a></p>

Figure 16: Comparison of the markup code for the “ABOUT” link element

The example demonstrates how using the graphical interface of the tools resulted in

production of  code,  namely  the menu item  ABOUT (see  figure  Figure  13),  which

featured  a  link  to  another  page  in  the  web  application.  In  terms  of  human

readability, Google Web Designer produced class names that were impossible for

humans to comprehend at first glance. The id was specified manually by the tester,

as prompted by the software, and thus has a logical name.

▪ Is the code semantically correct?

In terms of semantics,  Google Web Designer received an acceptable “yes”,  while

openElement  received  a  strong  “no”.  Consider  Figure  16 again,  where  the
appropriate tag would be  <p> due to the menu item being a text string. In Google

Web Designer, the user could specify which element they wished to drag-and-drop

onto the canvas. Therefore, creating semantically correct results were up to the user.

openElement,  on  the  other  hand,  did  not  offer  such  an  extensive  selection  of

options. For instance, users were allowed to select either “single-line” or “multiple-
line” text, which both resulted in the text strings automatically receiving a  <span>

element. This could create problems in the markup structure due to  <p> being a

block-level  element  whereas  <span> is  an  inline  element.  However,  the  tool

approached this problem by encapsulating the <span> element within its own block-

level <div>, which is argumentatively an unnecessarily complicated workaround.

▪ Does the code follow code conventions / best practices?

Both  tools  received  a  strong  “no”,  due  to  for  instance  openElement  not  using

semantic  html-tags  as  well  as  both  tool  producing  class  names  that  were

incomprehensible to humans.

Furthermore, the tools did not follow best practices in terms of where they

placed the web application’s CSS styling. For instance, Google Web Designer used

internal styling whereas openElement uses inline styling as seen in Figure 16. 
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Another  best  practice  that  resulted in  low scores for  the  tools  were  their

inabilities to avoid code repetition. For instance, only one font was used throughout

the application, which could have been specified once in the style sheet, for instance
in the html{} selector. However, both tools declared the font for each time it was

used in an element throughout the page, which was a total of six times.

▪ Does the code use sensible class / id names?

Neither one of the WYSIWYG tools used sensible class names. There were several
instances  of  <div> elements  being  encapsulated  by  other  <div> elements  in

openElement, their exact purpose impossible to tell from merely reading the code
due to having names such as  “OESZ OESZ_DivContent OESZG_WE16b09b6e8b”.

◦ Interoperability

Both tools fared excellently in interoperability – the code supporting external libraries

without any problems as well as providing functions for dealing with some of the most

common features in web development.

▪ Is the code compatible with dynamic libraries?

There were no issues with writing functions using JavaScript  and jQuery in  the

finished code in an external code editor.

▪ Does the software support multiple-page web applications?

Both  WYSIWYG tools  had  built-in  support  for  this,  as  well  as  an  easy-to-follow

graphical user interface for creating links that would lead to another page created

within the tool. For instance, the user selected the element (for example ABOUT) that

would carry the link and was then prompted by the tool to type the page name (for

instance “about.html”). As seen in Figure 16, the page linking was done by following

correct semantics.

▪ Does the software support CSS pseudo-classes?

Both tools supported the usage of CSS pseudo-classes. For instance, openElement

had a very clear and coherent graphical user interface for such, where the user could
select different states in a drop-down menu, such as  :hover and  :active. When

creating  a  link  with  this  graphical  user  interface,  for  instance,  the  user  was

immediately prompted to select and customise these states.

▪ Does the software support custom fonts?

Perhaps not surprisingly, Google Web Designer had excellent integration with all

fonts available at Google Fonts and thus selecting a font was a very simple process –

merely selecting them from a drop-down menu or by typing the name of the font.

openElement followed a similar structure.

However,  both  tools  did  not  receive  full  marks  due  to  the  code  lacking

fallback fonts – possibly resulting in undesired effects for users viewing the web

application in instances where the custom font was not supported.
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• Usability

In terms of  usability,  the  tools  fared  relatively  poorly.  This  was  due  to  the tools  being

complicated to use and a lack of explanatory function names.

◦ Understandability / Learnability

Many functions in the tools were not easy to find, and many online resources had to be

consulted.  Certain  functions  lacked an explanation as  to  what  they were,  as  well  as

lacking a tooltip.

▪ Does the software require a tutorial to learn?

Tutorials and web forums had to be consulted for simple tasks, such as removing

text decoration from a link – which had to be done in both tools – indicating that

the tools perhaps lacked usability. Some of the forum posts were written more than

ten years before the writing of this paper, indicating that the issues had existed for

quite some time. Therefore, much of the 113-minute time span went to consulting

tutorials and learning about the tool whereas when developing the web application

manually, only a small portion of the time went to looking up some syntax.

▪ Does the software have self-explanatory headlines or  tooltips?

There  were  many  functions  in  the  tools  that  lacked  a  headline  or  tooltip  that

explained what they were. For instance, Google Web Designer had a function for

creating animations that accounted for approximately a fifth of the viewport, but its

function was not obvious at first glance as it had neither a headline nor any tooltips.

• Portability

Both tools fared relatively similarly in terms of portability and suffered from the same type

of  issues.  However,  there might  have been a significant difference had their  responsive

design abilities been tested more in-depth.

◦ Adaptability

In terms of adaptability,  both tools  were bound by the same restrictions,  as well  as

having the same issues in terms of browser compatibility.

▪ Does the markup retain the same appearance when code is pasted into

an external code editor?

Both tools provided a function for exporting code, which created a .zip file consisting

of a myriad of files required to run the web application. If the contents in the .zip file

were opened in an external code editor (and the index.html file were opened on a

locally hosted server), the web application retained the exact same appearance as

seen in the software – truly what you see is what you get.

However,  when trying  to  simply  view each  tool’s  index.html  file  by  itself

without the other files in a browser, nothing but an empty page was displayed. In

comparison,  opening the index.html file  created manually  by itself  resulted in  a

broken appearance due to a lack of its accompanying style sheet, but content such as

36



text and images were nevertheless displayed in the viewport.

▪ Is it easy to edit the code manually after production?

It was possible to make changes by, for instance, adding or changing CSS properties

to certain elements. However, it was not an easy task mainly due to the code not

being human-readable. In addition, as the code repetition was extremely heavy in

the code produced by both WYSIWYG tools, for instance changing the font would

certainly be a cumbersome task.

In addition – due to having such an immense amount of files consisting of a

range  of  languages  from  HTML,  CSS  but  also  JavaScript  and  (in  the  case  of

openElement) PHP whose exact purpose in the web application was not specified –

editing the code could prove difficult.

▪ Do the CSS properties cater to different browsers?

Both WYSIWYG tools had support for the most common browsers, however they

lacked  vendor  prefixes  such  as  WebKit  or  Moz.  Therefore,  there  was  a  risk  for

markup displaying itself differently in different browsers, for instance.

▪ Does the editor support responsive design?

Documentation  for  Google  Web  Designer7 and  openElement8 respectively  stated

that  both  tools  had  full  support  for  responsive  design.  However,  there  was  not

enough time to fully explore these abilities during the test runs. At first glance, the

process of making the web application responsive seemed complicated and reading

or watching tutorials would certainly have been a requirement.

Therefore,  it  was  concluded that  both  tools  supported  responsive  design,

however the extent of this was unknown.

◦ Installability

A fairly  straight-forward  sub-characteristic,  the  tools  fared  rather  similarly  however

there were some differences in operative system compatibility.

▪ Does the software require installation?

Both tools required installation and the installation files could be obtained from

their official websites. The installation was an easy process for both tools, and did

not have any significant differences in download or installation time.

▪ Is the software installable on Linux, Windows and / or MacOS?

Google  Web  Designer  was  installable  on  Linux,  Windows  and  MacOS  whereas

openElement was only installable on Windows.

7 https://support.google.com/webdesigner/

8 http://wiki.openelement.com/

37



 4.1.2. Quality in Use Model

After  each  tool  had  been  individually  rated,  their  scores  and results  were  aggregated  into  the

characteristics  present  in  the Quality  in  Use Model  (see  Figure  11 on page  22)  in  order  to  be

compared to manual web development – while representing WYSIWYG tools in general. Below

follows the characteristics that were taken into consideration:

• Effectiveness

With the help of WYSIWYG tools, users can create web applications without needing to

possess knowledge of HTML and CSS knowledge. This results in a low barrier of entry,

allowing users  with limited technical  backgrounds  to  create  their  own web applications

fairly easily.

These tools also support many of the most common features in web development

such as multiple-page web applications, custom fonts and pseudo-classes.

However,  the  tools  seem  to  have  large  issues  with  producing  human-readable

markup code. For instance, the class names are auto-generated by the tool and offer no

explanation as to what the element actually includes, in comparison to the self-explanatory

names  that  can  be  given  by  web  developers.  Repetition  of  code  is  also  a  problem  in

WYSIWYG  tools  as  they  create  extensive  codebases  that  are  difficult  to  maintain  –

especially in large projects.

◦ Conclusion

Producing  high  quality  code  that  is  easily  maintained  is  of  such  importance  that

WYSIWYG tools have very low effectiveness in comparison to manual web development,

due to their inabilities in doing so.  The fact that they support many features do not

matter if it is near-impossible for a developer to maintain and troubleshoot the code if

needed, due to the code being so unsustainable.

• Productivity

With so many different features in WYSIWYG tools, users must expend a large portion of

time on learning about the tool and its user interface. Even if a user has mastered a certain

tool and can create a web application without writing a single line of code relatively quickly,

one must still consider the relation to the effectiveness of the code.

It was concluded in the previous paragraph that the effectiveness in WYSIWYG tools

was low in comparison to that of manual web development and thus, as a cascading effect,

productivity suffers as well.

In terms of resource efficiency, there is a staggering difference between the amount

of files required to run a web application generated by a WYSIWYG tool in comparison to a

manually  developed web application.  In  addition to  the large  quantity,  the  WYSIWYG-

generated  code  requires  significantly  larger  amounts  of  storage  space  on  the  user’s

computer.  Even  for  simple  web  applications,  dynamic  web  development  languages  are

generated by the tools.

On the other hand,  these tools are compatible with a large number of  operative

systems and are also fairly quick and easy to install.
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◦ Conclusion

WYSIWYG  tools  score  low  on  productivity  due  to  requiring  users  to  spend  large

quantities of time on consulting tutorials before being able to efficiently use the tools.

Furthermore,  the  web  applications  generated  by  these  tools  require  vast

amounts  of  files  to  run  in  comparison  to  manually  developed  web  applications  –

consuming more space on users’ computers – which also contributes to them having

low productivity.

The fact that they are widely available on all major operative systems and easily

installed also loses its significance, as manual web development editors are available on

just as large of a scale.

• Satisfaction

As  the  WYSIWYG tools  received  low  scores  in  both  effectiveness  and productivity,  the

cascading effect is that they also receive a low score in satisfaction. This is due to the tools

producing unsustainable  code that  causes problems in code maintainability  and human

understandability in comparison to manually developed markup code.

In  terms  of  user  satisfaction  while  using  the  software,  the  tools  were  generally

difficult to learn and users are presented with an overwhelmingly large amount of options.

On the other hand, users with no intentions of reading or maintaining the code later

on may perceive WYSIWYG tools as satisfactory due to instantly receiving their  desired

results without having to learn anything about code.

◦ Conclusion

As the result of scoring low on effectiveness and productivity, the effect was that the

satisfaction of the tools’ end results also scored low in comparison to the end results of

manual web development.

However, users who wishes to create a web application without having to write a

single  line  of  code  may  perceive  these  tools  as  largely  satisfactory,  due  to  instead

featuring drag-and-drop and point-and-click graphical user interfaces.

 4.1.3. Limitations

Despite the study being deemed relevant and appropriate, there were certain limitations. These are

addressed below, as well as accompanied by suggestions on how they could have been minimised:

• Small test selection

As there are so many WYSIWYG tools available on the market today (Stec, 2018), these two

tools cannot represent them all. Therefore, a limitation would be that it was impossible to

draw definite conclusions on all WYSIWYG tools from the evaluation study.

In order to minimise this, testing both commercial and free tools could have been

done, in order to see whether there were a correlation in, for instance, quality of code and

the price of the tool. Therefore, it is important to be aware that the evaluation study results

could not for certain represent all WYSIWYG tools currently available on the market.
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• Holes in checklist

Despite  the  checklist  (see  Figure  12 on page  25)  being constructed to  ensure that  each

WYSIWYG tool had equal test prerequisites, it cannot cover every single aspect of them. For

instance, there was a possibility that important criteria was left out of the test sessions due

to simply not being present in the checklist.

For instance, by conducting a survey with a large number of users in order to find

out  what  they  would  have  wished  to  see  in  a  WYSIWYG  tool  before  constructing  the

checklist, could have resulted in more representative criteria.

• Only one user perspective

As  the  evaluation  study  was  carried  out  by  one  tester,  only  one  user  perspective  was

included  as  a  result.  For  instance,  factors  such  as  technical  background  and  previous

experience would have affected the results, both in terms of time expended but also for

instance how the tools’ learnability and understandability were perceived and rated.

It would therefore have been ideal to have several testers of different backgrounds

and experiences testing the tools, in order to achieve results that could represent more than

one different type of user.

• Timing inaccuracies

As  the  two  same  prototypes  were  used  multiple  times,  once  for  each  test,  its  markup

structure  and  content  was  eventually  memorised  by  the  tester  and  thus  it  could  be

reproduced more quickly for each test round. For instance,  time was no longer used to

check the font size of the header, as this was memorised – thus affecting the timing.

A  solution  would  have  been  to  use  different  prototypes  for  each  test  round,  of

similar complexity. In addition, due to having a time limit on each test run, this resulted in

there  being  insufficient  time  to,  for  instance,  fully  explore  the  tools’  abilities  to  create

responsive  design  and  thus  limited  information  on  this  was  collected.  By  setting  an

indefinite time span for each test, the tools could have been explored more thoroughly.

 4.2. Interviews

As the interviews were so dynamic due to their semi-structured manner, the flowchart (see Figure

14 on page 30) will be used as a guideline to present a summary of the answers. Furthermore, the

two paths in the flow chart were ultimately:

• I have used WYSIWYG tools, but is not currently using them.

This path was taken by the first interviewee, the UX designer / team leader.

• I am currently using WYSIWYG tools.

This  path  was  taken  by  the  second  interviewee,  the  freelance  web  developer  /  graphic

designer.

Therefore,  both interviewees had either used or tried WYSIWYG tools before,  or was currently

using them. Furthermore, the interviews were conducted in Swedish and each interview was 50
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minutes and 40 minutes long respectively.

1. How does the process, from creating a design prototype to developing it, look

like today?

According  to  both  interviewees,  the  exact  process  tended  to  vary  depending  on  the

specifications  of  the  project  at  hand.  Another  factor  that  had a  lot  of  influence on this

process was the client or outsourcer and their goals and wishes.

However, it usually begun with defining the goals of the project together with the

client and other members of the team, for instance other UX designers or developers. The

length of this process tended to vary, however it usually lasted for six months in the case of

the digital product and service studio. In terms of freelancing, it depended on how much of

the work was already done before he received the task and a project where an external UX

designer had already created a design, for instance, could be completed in less time than a

project in which he had to both design and develop.

In terms of the exact tools being used, the process varied depending if it was done at

the digital  product  and service studio or  via the freelance company.  In the former,  the

process usually begun with creating rough pen and paper prototypes, to act as a basis for

brainstorming and coming up with ideas. However, the prototypes that were handed over to

developers were always digital, created with the vector graphics editor Sketch9, and a new or

improved prototype was delivered to the developers every two weeks. Continuously weaved

into  the  entire  process  was  the  conducting  of  user  research  and  also  discussing  the

prototypes with the developers. The roles involved in the process followed the structure of

Figure 2 on page 2 – with two distinct roles and tasks.

On the other hand, when freelancing – in the projects where the web developer /

graphic designer accounted for both UX design and developing – the roles and tasks were

more bridged in accordance to the process described in Figure 3 on page 3. In these cases

the prototypes were created digitally via a WYSIWYG tool, and the generated markup code

used  in  the  end  results.  He  was  currently  using  the  content  management  system

WordPress10 to host the web applications as well as a third-party software WYSIWYG tool to

design and generate markup code for deployment.

2. Do you, or have you, used WYSIWYG tools in your work?

The UX designer / team leader had previously used WYSIWYG tools in his work, but was

not  currently  doing  so.  The  web  developer  /  graphic  designer  was  currently  using

WYSIWYG tools in his work.

However,  they  both  used  built-in  WYSIWYG  components  for  projects  being

deployed to customers or used in-house, for example in instances when a client or end-user

needed to update content in the application (such as creating, editing or deleting posts that

would be displayed on the application user interface).

• Yes, but not currently (UX designer / team leader)

9 https://www.sketch.com/

10 https://wordpress.org/
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The tools were not used for designing or developing purposes but rather as,  which was

explained above, a means for providing an interface for end-users to create, update and

delete content that would be displayed in the application.

A. Which tools have you used?

The WYSIWYG tool was called TinyMCE11 and it  was integrated as  a component  to

existing web applications.

B. When did you use them?

After he stopped freelancing, the UX designer / team leader did not use these tools as

frequently.  Although  not  entirely  sure  at  the  time  of  being  asked  the  question,  he

suspected that the user interface that he and his fellow employees used to write and

publish articles on the company’s intranet, was powered by TinyMCE.

C. Why are you currently not using them?

The  main  reason  as  to  why  WYSIWYG  editors  were  not  being  used  to  create  the

company’s  products  was  due to  their  product  range.  This  product  range was highly

dynamic, targeting the broadcasting industry and including tools for video editing and

video quality  control.  He claimed that  WYSIWYG tools  were  better  suited for more

static web applications such as blogs and online magazines, where the layout structure

of  content  was fixed and where interaction patterns were more straightforward and

predictable. An example of a non-complex interaction pattern would be for a user to,

upon visiting the site be given the option to read some articles and perhaps leave a few

comments on said articles by filling in a form and not so much more.

Another reason as to why WYSIWYG tools were not used, he claimed, were due

to  their  lack  of  quality  control.  He  claimed  that  high  quality  code  was  crucial  in

advanced applications such as the ones being built at the company, and that WYSIWYG

tools’ built-in quality control were simply not well-developed enough to meet the quality

standards.  For  instance,  he  meant  that  the  quality  was  guaranteed  to  be  higher  in

manually developed applications, where  developers had access to code linting as well as

third-party developer code reviewal.

• Yes, I currently use them (web developer / graphic designer)

The WYSIWYG tool was used to design web applications as well  as deploy the finished

products to the clients. Built-in WYSIWYG tools were used to provide a user interface for

web application owners and end-users to edit their content.

A. Which tools do you use?

The WYSIWYG tool being used was called Visual Composer12 and was integrated with

WordPress web applications. However, he did not use Visual Composer or WordPress

for every project.

They were,  for  instance,  not used projects  that  did not require a backend or

11 https://www.tiny.cloud/

12 https://visualcomposer.com/
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content management system. An example of such would be a “Contact” page featuring

an image and some lines of text. For these types of projects, he usually developed them

from scratch in a code editor using HTML and CSS due to their simplicity.

B. How long have you used them?

He had been using WYSIWYG tools for several years, however the exact tools had been

changed throughout the years. As the time of the interview, Visual Composer was the

only  tool  being  used  due  to  its  implementation  with  WordPress  and  support  of

responsive design.

C. How do they change the way you work?

He claimed that  the  main  change  was  that  he  could  carry  out  his  work  with  more

efficiency. These efficiencies included being able to finish projects in less amounts of

time as well as being able to see the results instantly while developing them.

For instance,  much emphasis was placed on the fact that the WYSIWYG tool

included a live preview of the web application in its development stage. Being able to see

how content displayed itself on the page with CSS margins and paddings in real-time,

for instance, made the process much easier.

In terms of saving time, he perceived WYSIWYG tools as being able to speed up

the  process,  due  to  featuring  a  combination  of  point-and-click  and  drag-and-drop

functionality in the user interface, eliminating the need to write markup code.

3. What  advantages  and  disadvantages  do  you  think  these  tools  have  in

comparison to manual web development?

A few advantages and disadvantages have already been addressed, but there were several

more, which are presented below. Some opinions were shared by the two interviewees while

some were their own.

◦ Advantages:

▪ Both interviewees:

• Both interviewees were in agreement that WYSIWYG tools could potentially be

used to save time for developers. This was due to the markup code already being

produced by the tools, thus eliminating the need to write the code manually.

The  web  developer  /  graphic  designer  also  believed  that  companies

would be able to take on more projects in the long term due to each projects

completion time being faster as a result of the tools.

• The interviewees were also in agreement that WYSIWYG allowed users without

technical backgrounds to create their own simple web applications. This was due

to  the  tools  featuring  point-and-click  as  well  as  drag-and-drop  graphical

interfaces, thus removing the need to having to write markup code. They were

also in agreement that WYSIWYG tools eliminated the requirement of having a

“programmer  mindset”,  meaning  that  it  was  not  a  requirement  to  have  an

understanding  of  program  architecture  and  logic  in  order  to  build  a  web
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application.

▪ UX designer / team leader:

• Another advantage with creating design prototypes with WYSIWYG tools, was

that such prototypes would result in less misunderstandings between the UX

designer  and  the  developer  when  being  handed  over,  in  comparison  to  the

traditional, still-image prototype hand-over. For instance, the function of a still-

image component (for instance, a form) might be wrongly placed on the web

application by the developer by mistake or misinterpretation, thus resulting in

discrepancies  between the design prototype  and the web application.  With  a

WYSIWYG tool, the markup would already be done, and thus the components

would be exactly where intended.

▪ Web developer / graphic designer:

• The  main  advantage  was  that  WYSIWYG  tools  offered  instant,  real-time

feedback to users due to its live preview functionality, as previously discussed.

• In cases where a content management system catered for WYSIWYG plug-ins

such as the case of WordPress and Visual Composer, many dynamic functions

were already included in the tool. For instance, web interfaces built with Visual

Composer had support for many WordPress plug-ins, thus allowing the user to

incorporate dynamic web development without needing to write any code, as

well.

◦ Disadvantages:

▪ Both interviewees:

• Both interviewees were in agreement that users were restricted by WYSIWYG

tools. For instance, users could only build web applications using the functions

provided by the WYSIWYG editors and that the web applications could not be

customised enough. They meant that manual development instead gave the user

full reign of control on what they could build and add to their web application. In

addition, the tools did not support particularly advanced components using for

instance a lot of dynamic content and complex interaction patterns, and that

such applications could only be manually developed.

• They  were  also  in  agreement  that  WYSIWYG  editors  allowed  for  erroneous

usages  by  the  end-users.  For  example,  instances  in  where  a  user  without  a

technical background tries to edit code manually for some reason, which often

results in broken code.

For instance, the UX designer / team leader claimed that he had seen

many web applications built with WYSIWYG tools display their contents in an

entirely different way than originally intended after being handed over to the

client. He believed that it was due to a likely mixture of errors from both the

client and the WYSIWYG tool’s side.

44



▪ UX designer / team leader:

• The main disadvantage was the lack of code quality control in WYSIWYG tools,

as previously discussed.

• Another  disadvantage,  he  claimed,  was  that  WYSIWYG  tools  often  were

overwhelming and difficult to learn how to use.

▪ Web developer / graphic designer:

• A common limitation that WYSIWYG tools suffered from were their inabilities to

sometimes handle component alignment. He claimed that the tools had issues,

for instance, with aligning images and text in a certain way with margins and

paddings without resulting in broken appearances.

4. Who do you think uses these kinds of tools, and for what purposes?

Both  interviewees  were  in  agreement  that  almost  everyone  who had published  content

online  –  for  instance  bloggers,  journalists  or  webmasters  –  had  used  an  integrated

WYSIWYG tool such as TinyMCE. As their operation do not require a technical background

from its user, they are largely available to the general public and thus can be used by almost

anyone. They were also in agreement that WYSIWYG tools were commonly used amongst

freelance web developers, due to their ability to save time by automatising the creation of

markup structure.

In  addition,  they  both  believed  that  the  usage  of  WYSIWYG  tools  were  not  as

commonly used by teams of web developers working in companies, due to these companies

simply having more resources and team members for each project.

5. What do you think the future is for these kind of tools?

Inherently, both interviewees believed that the future was bright for WYSIWYG tools. They

were in agreement that the demand for WYSIWYG tools were high, due to a vast number of

people with both technical and non-technical backgrounds willing to publish content on the

internet – a number they believed was increasing and that it would only continue to do so.

However, their opinions differed when asked whether WYSIWYG tools could have

the potential to eventually replace human web developers and automatising the writing of

markup code. The UX designer / team leader did not believe that their usage would increase

amongst  designers  and  developers.  On  the  other  hand,  the  web  developer  /  graphic

designer  believed  that  with  the  right  evolvement  and  improvement  of  these  tools,  the

process  of  building  web  applications  would  be  able  to  become  more  automatised.  He

believed that this shift would occur somewhere in between ten and fifteen years.

They  both believed,  however,  that  in  order  for  these  tools  to  establish  a  strong

presence on the market as a means of supporting UX designers and frontend developers,

they  would  have  to  undergo  certain  improvements  first.  These  improvements  included

improving  quality  control  and  offering  the  user  as  much  freedom  as  manual  web

development gave them.
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 4.2.1.Limitations

Despite the study being deemed relevant and appropriate, there were certain limitations. These are

addressed  below,  as  well  as  being  accompanied  by  suggestions  on  how  they  could  have  been

minimised:

• Small scope of interviewees

The first limitation is  related to the sample size,  or scope of interviewees.  According to

Zamboni (2018), large sample sizes are preferable over small ones. For instance, a large

sample size provides more accurate results as there is more data to work with. There can

also be dangers (Zamboni, 2018) with basing results on small data samples – especially in

cases  of  outliers  that  could  skew  the  results  in  various  ways  –  as  they  could  produce

erroneous or misleading information.

Apart from simply being careful  in terms of drawing general conclusions from a

small  sample  size,  a  solution  would  have  been  to  simply  include  a  larger  scope  of

interviewees – the more the better according to Zamboni (2018).

However,  it  is  arguable  that  selecting a  larger  scope of  interviewees  would have

resulted in relatively similar results. Consider the following quote – the UX designer / team

leader’s response to whether it would be possible to implement the usage of WYSIWYG

tools in their development cycle:

“Just because we’re so extremely concerned about quality, I think that if you went

to any developing company, they’d give the same answer.”

Therefore, including a larger scope of participants would likely not have added any value.

• Reliability issues

According to Thompson (2016), the main disadvantage with qualitative interviews is that

they lack reliability as every interview is unique. Semi-structured interviews such as the

ones conducted consisted of different follow-up questions each time, which could impact

results. For instance, highly relevant information could be lost due to the question designed

to  retrieve  the  information  could  have  simply  never  been  brought  up.  As  there  are

disadvantages with such interviews as well, such as giving interviewees the opportunity to

express themselves and explain their views fully (Thompson, 2016) this interview type was

still deemed relevant for this paper.

A solution, for instance, was constructing a number of predefined questions such as

the questions in  Figure  14 on page  30,  ensuring that  they were brought  up during the

interview.

• Limited demographic selection

Another  disadvantage would be the fact  that  only  a small  demographic  population was

selected. In this case, one interviewee was working in a medium-sized company (50-249

employees) while another interviewee was operating within the freelancing industry.  As

there are so many other types of organisations – for instance, enterprises, start-ups, non-

profit organisations – including a larger demographic selection would have perhaps given

results that were more representative of more different types of users.
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However, this limitation was caused by the same reason as the first point of this list

– more participants would have resulted in answers that were too similar in nature.

 5. Discussion

In order to answer the research question of this paper – “How can WYSIWYG tools bridge the gap

between UX design prototyping  and frontend developing?” –  this  chapter  is  divided into  four

sections.  The  first  section  addresses  the  current  state  of  WYSIWYG  in  UX  design  and  web

development whereas the second section theorises on the future of these tools. The third section

aims to provide a clear answer of the research question, based on the previous sections. The final

section ends with suggestions on further research on the subject.

 5.1.The current state of WYSIWYG

In order to determine the current state of WYSIWYG in web development, the three sub research

questions addressed in the beginning of this paper will be used as a structural guideline.

• Why does the boundary between UX design and frontend development look

like it does today?

As evident in the interview studies, there is currently a sharp boundary between UX design

and frontend (or web) development, such as the one seen in Figure 2 on page 2 with distinct

roles and tasks – at least in the case of web applications being built in companies consisting

of multiple employees. Both roles are present during the entire process of building a web

application from a design prototype,  due to close collaboration between the actors.  For

instance, a UX designer’s task includes not only designing, but conducting user research

and giving continuous feedback to developers in order to achieve correct results, as well.

However,  in  the  freelancing  industry  where  it  is  common  for  one  individual  to

account for both UX design and development, the process is more bridged. In the case of

one of the interviewees, the process was completely bridged as seen in Figure 3 on page 3,

where  the  same  individual  accounted  for  both  UX  design  and  development  using

WYSIWYG tools.

According to both interviewees, the reason as to why there might be a difference in

the process between multiple-employee companies and freelancing companies was due to

limited resources in the freelancing industry.  For instance,  larger companies  could in a

project, due to having more employees at their disposal, spread the tasks out amongst team

members.  Perhaps the developers could be delegated different tasks – a few individuals

responsible for coding markup code, whilst a few other developers accounting for dynamic

development  only.  As  these  tasks  could  be  carried  out  asynchronously,  longer  project

completion time would not be a trade-off as a result of such.

However, in freelancing projects, one individual working within the same timespan

would have no choice but to either extend the project time or use tactics such as cutting

corners in order to keep within the time limit. For instance, some of the client’s requests

might have to be declined or simplified as there would not be enough time to implement
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them all. Another trade-off could also be cutting corners when coding the application, for

instance by disregarding the more time-consuming coding best practices. A potential result

of doing so would result in low quality code that would be more difficult to maintain in the

future. A common way to cut corners in order to save time, according to Farias (2018), is

disregarding testing. The author claimed that the cost of fixing bugs and errors are 30 to

100 percent higher than if the same bug had been fixed in the first stage. For instance,

conducting CSS regression tests can be a lengthy process, due to the application having to

be tested in every different states, which depending on the application size and interaction

pattern, could be many.

However,  not  all  projects  carried  out  by  freelance  web  developers  require  the

individual to account for both the UX designer and developer role. For instance, a freelance

developer may receive a finished design prototype created by a UX designer, with the task

of implementing said design into a fully-functioning application. In instances like these, the

process is – similarly to projects carried out in companies with multiple employees – less

bridged and the roles and tasks are more distinct.

• Why does the current situation look like it does in terms of WYSIWYG tools

today?

In  terms  of  the  usage  of  WYSIWYG  tools  for  web  development,  the  interview  studies

showed that these tools were currently only used by freelance web developers. One of the

interviewees stated that he believed WYSIWYG tools were “not used at all” for developing

purposes, other than in the freelancing industry.

However,  both interviewees were in agreement that  nearly all  internet publicists

used integrated WYSIWYG tools when publishing their content – and this was the area

where WYSIWYG was truly being used today.

Consider the case of a blogger using a blogging platform such as WordPress to host

their blog and publish their content. Their blog post includes the same components – for

instance a title, a text body, tags, and some components of their own choice such as images

or videos to be embedded in the blog post. However, the placement of said components on

the page are predetermined by the blogging platform, in this case WordPress. Consider the

following example:

Figure 17: An example of an integrated WYSIWYG tool in a web application
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  MY FIRST BLOG POST
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    Lorem ipsum dolor sit amet.
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In Figure 17, we see a simple blog post editor. Upon creating a blog post, the publicist (or

blogger) is faced with a WYSIWYG user interface where they can write their content. Upon

submitting the post, the blogger’s content such as post title and text body is displayed on

the blog for others to see. However, the placement and styling of these components has

already  been  predetermined  by  a  programmer  and  cannot  be  altered  by  the  publicist

through the WYSIWYG editor.

There are many reasons as to why WYSIWYG editors are more commonly used by

publishers than UX and designers and developers.

For  instance,  as  the  tools’  functionality  is  predetermined,  there  are  limitations

regarding what  a  user  can achieve with these  editors  – both integrated ones and tools

designed  for  creating  entire  web  applications  such  as  Google  Web  Designer  and

openElement. When working with dynamic content and complex interaction patterns such

as  applications  dealing  with  video  editing,  being  able  to  have  highly  customisable

components are a requirement. As discovered in the evaluation study, the tools had mostly

very basic and static components such as text strings, static images and forms. Therefore,

these kinds of tools would only be suitable for certain kinds of applications – for instance

blogging platforms with little variations in the interaction pattern such as seen in Figure 17.

On the other hand, limited functionality in WYSIWYG editors might not pose a problem to

publishers – as they already have a very specific goal in mind, which is simply to publish

their content and have it display itself correctly on the page – and therefore WYSIWYG

editors are much more suitable for these kinds of users.

Furthermore,  as web developers already possess the skills  necessary to manually

code their own web applications, they might simply not see a need for these tools. It was

found  in  the  evaluation  study  that  creating  a  web  application  manually  yielded  much

quicker results than performing the same task in a WYSIWYG editor. This was likely due to

the WYSIWYG editing environment being unfamiliar to the tester, and thus much time was

spent learning how to operate the tool rather than spent developing.

In addition, experiences such as these could be enough to deter a developer from

using such tools again in the future – even from using other WYSIWYG editors than the

ones they tested. In fact, consider Usrey and Dooley’s (1998) findings that a user perceived

the quality of a certain software based on their predetermined expectations of said software,

that was discussed in section 2.3.  Behavioural sciences. Thus, if an individual perceived a

handful  of  WYSIWYG tools  to  have  yielded  a  negative  experience,  their  predetermined

perceiving of other WYSIWYG tools would most likely also be negative. Experiences such as

these can also have a cascading effect on, for instance, other web developers. Considering

Carleton’s (2016) theory that hearing about others’  negative experiences from trying an

activity  could  be  enough  to  deter  someone  from  trying  said  activity  (or  in  this  case,

software). For instance, rumours circling around that WYSIWYG tools generate low-quality

and unsustainable code could be enough to cause other developers to even want to try them.

On the other hand, WYSIWYG editors could also be designed as a means to control

the actions of its users, for instance by preventing erroneous usages, rather than as means

to facilitate web development.  Considering  Figure 17 again,  the restrictive user interface

ensures that the blog post always presents itself correctly in the viewport. If a user creates
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several blog posts, each one of them displays themselves in the correct on their blog, the

exact order predetermined by the web applications logic.

In such cases, their limited control can be a huge advantage. Consider the following quote: 

“A disadvantage that I’ve noticed when delivering anything that includes a

WYSIWYG,  is  that  the  person  who  isn’t  very  proficient  in  design  or

programming basically always finds a way to use it wrongly.”

The UX designer / team leader was referring to instances in where non-technical  users

attempted to edit the code generated by the WYSIWYG editor themselves. He claimed that

the markup structure of entire web applications could display themselves erroneously due

to mistakes such as forgetting to close HTML tags. In the example of Figure 17, the user is

not given any options to edit or even access the source code, thus the WYSIWYG editor is

actively preventing these kinds of errors.

In  terms  of  WYSIWYG  tools  only  being  used  by  freelance  web  developers  for

developing purposes, both interviewees stated that time-saving was the main reason for it.

However, by applying the theory that WYSIWYG tools did not have the ability to handle

dynamic  content  and  advanced  interaction  patterns  –  freelancers  working  with  such

content would still not be able to use WYSIWYG tools in their work. And thus, the target

group is a rather narrow one, being freelance developers working with content of the more

static kind.

• What is necessary for WYSIWYG tools to bridge the gap between prototyping

and developing?

In order for WYSIWYG tools  to become more commonplace in terms of  using them to

bridge the gap between UX design and development, there are a number of things that has

to be reformed first. These reformations are largely about improving the technical aspects

of these tools as well as improving the quality of the code generated by these tools. As high

quality and sustainable code is such a crucial aspect of any kind of developing, ensuring that

the code generated by the tools meets these standards are of utmost importance.

As found in the evaluation study, the tools tended to generate code that was not

easily understood by humans, resulting in code that was both difficult to edit and maintain.

This was largely due to incomprehensible class names, making it hard for a developer to

debug the code later on.

There were also, at least in the case of openElement, issues with code semantics. For
instance, using  <span> elements in cases where a  <p> element would have been a more

suitable choice. Consider Figure 16 on page 34, where markup code for a menu item ABOUT

was presented. For instance, a screen reader would neither be able to register the menu
item as a paragraph due to it being declared a  <span> element in the markup code, nor

allow search engines to correctly structure the page in terms of heading hierarchies.

Another area of reformation required are the tools’ abilities to follow coding best

practices. For instance, users were not given the option to choose whether the generated

code would use internal, inline or external styling.

Speaking of code repetition, the tools had an inability to aggregate attributes, which
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could be seen in the evaluation study where the generated markup code declared the font

for each time it was used despite it being the only font present in the web application.

Another  instances  in  which the generated code  inability  to  follow best  practices

would  show  itself  in  attempts  to  mix  web  pages  with  code  generated  from  different

WYSIWYG tools,  as  there  would not be a  consistent logic  in the structure of  code.  For

instance, some pages might use inline styling whereas another might use external styling.

Another significant area of reformation would be to cut down the number of files

generated by each WYSIWYG tool. As seen in  Figure 15 on page  33, the tools produced a

staggering amount of files containing not only HTML and CSS, but also JavaScript  and

PHP. In addition to utilising more memory, it was not always clear what the scripts’ actual

functions were,  due to a  lack of  documentation,  resulting in  the code once again being

difficult to maintain and troubleshoot.

Therefore, implementing quality control in the WYSIWYG tools would be necessary

in order to bridge the gap between UX design and development.

Another extremely important reformation necessary in order for developers to be

able  to  use  the  tools,  would  be  for  the  tools  to  offer  the  same  freedom  that  manual

development has. For instance, both interviewees were in agreement that developers were

limited to the boundaries of the tool and the set of functions. In some instances – such as

when  limiting  users  is  done  on  purpose  to,  for  instance,  prevent  them  from  making

erroneous alterations to the source code – this is acceptable, but not in terms of UX design

and development. For instance, when asked about the advantages of using a design tool

such as Sketch for prototyping, the UX designer / team leader stated that the tools did not

constrain him to any technical limitations. He could, for example, drag any components

wherever he wanted to on the page as he wished.

Therefore, in order for WYSIWYG tools to be used for prototyping, the tools must

allow the designers to operate without being restricted by technical limitations. However, it

is arguable that a design tool already fills this function and that using a WYSIWYG tool

would not be considered necessary. On the other hand, the quality of the code generated by

WYSIWYG tools is currently of inadequate quality – as well as having limited support for

the kind of applications that could be created – in order for the majority of developers to

consider using them in their work. 

Fixing the issues and limitations discussed in this section would perhaps result in

WYSIWYG tools becoming more commonplace, and as a result would perhaps lessen some

of  the negative  attitudes  that  currently  encircle  them – thus making UX designers  and

developers more inclined to use them.

 5.2. The future of WYSIWYG

In terms of WYSIWYG editors being used to provide publicists with a user interface to publish their

content, it is likely that they will retain their popularity. This is due to the many advantages – such

as  preventing  non-technical  users  from  making  erroneous  alterations  to  the  code,  as  well  as

ensuring that content always displays itself correctly in the application user interface.

However, the future is not as certain when it comes to WYSIWYG tools being used as a
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means to  bridge  the gap between UX design and development.  Despite  having  existed on  the

market for over two decades, the tools have yet to become commonplace in this particular area. As

discussed in the sections above, this is mainly due to these tools lacking the abilities to produce

high  quality  and  sustainable  code.  As  a  cascading  effect,  these  limitations  also  deter  other

developers from using the tools, thus preventing their rise in popularity.

On the other hand, there is no telling how the future of such tools would look like if said

reformations were to be successfully implemented. Perhaps, and hopefully, these tools would help

streamline and optimise the process of creating web applications from design prototypes – saving

time  and  effort  for  frontend  developers.  Without  these  reformations,  however,  the  state  of

WYSIWYG  is  most  likely  to  remain  stagnant  –  the  gap  between  UX  design  and  frontend

development continuing to be bridged.

 5.3. Research question

With the information collected from the evaluation study, interview study, as well as the theories

presented in the above sections, we have seen that WYSIWYG tools need to undergo an extensive

reformation  in order to bridge the gap between UX design and frontend development.

In an ideal situation such as showcased in Figure 3 on page 3 where the gap is bridged –

where these reformations had been successfully implemented – WYSIWYG tools would have the

potential to streamline the process of UX design prototyping and frontend development.

For instance, a UX designer would be able to create their design prototype directly in these

tools instead of creating a still-image prototype void of any functionality – which the WYSIWYG

tool would use to generate ready-to-use markup code for the frontend developer. In addition to

saving a lot of time for the frontend developer, as the markup coding would be automatised, there

would  be  less  misunderstandings  between  the  designer  and  developer  –  a  common  problem

according to one of the interviewees – since all components would already be present on the web

application.

 5.4. Further research

While this paper addresses the reformations required to popularise WYSIWYG tools,  the exact

approaches on how to do so were not actually addressed. Therefore, it would be highly interesting

to theorise and explore the ways in which this could be achieved.

A  suggested  area  of  interest  would  be  to  consider  the  possibilities  of  using  artificial

intelligence and natural language processing in order to, for instance, improve the readability of
the code. Perhaps natural language processing could be used to, based on the kind of words a <p>

element includes, allow the WYSIWYG tool to generate a more logical class name rather than a

generic one?

Perhaps it could be used to improve the tools’ abilities in producing semantically correct

code as well? By combining image recognition and natural language processing,  the tool  could
perhaps analyse the contents in generic wrappers such as <span> and <div> and change them to

more  explanatory  ones  such  as  for  instance  <footer> if  the  element  includes  copyright

information and social media link icons?
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In addition, by analysing the placement of the wrappers on the page, the tool could perhaps
determine whether it is more likely that an element is actually a <header> (if the wrapper is placed

at the very top of the page) or <footer> (if the wrapper is placed at the far bottom of the page).

Another usage of  image recognition would be in terms of  generating alt  images for the

images used in the tool. For instance, by analysing the object(s) in the image, the WYSIWYG tool

could generate an appropriate image alt text.

In terms of using the tools to create responsive web applications, artificial intelligence could

perhaps also be used to generate a mobile version of a desktop prototype, for instance by following

a structure similar to the examples in Figure 1 on page 1 and Figure 7 on page 10.

Furthermore, in terms of this paper, including a larger scope of WYSIWYG tools in the

evaluation study – especially commercial ones – would have perhaps provided more dimensions

for analysis.

 5.5. Research contribution

This paper aims to contribute with knowledge on the possibilities of WYSIWYG tools as a means to

bridge  the  gap  between  web  UX  design  prototyping  and  frontend  development.  Possible

stakeholders that could benefit from the findings of this paper include:

• WYSIWYG tool owners

This is perhaps the group that could benefit the most from the findings in this paper – the

companies, designers and developers behind the WYSIWYG tools.

As it was found that these tools were not used as extensively as they perhaps could

be, the research could contribute with valuable information.

For instance,  the paper clearly states the flaws of the WYSIWYG tools – both in

terms of  user  experience  and the  results  that  they  produced – which could  offer  some

insight in terms of their impopularity.

The tools were heavily flawed when it came to the following areas:

◦ Human-readability

The WYSIWYG tools produced markup code that was not easily understood by humans,
by for instance generating incomprehensible class names such as the one for the  <p>

element in Figure 16 on page 34.

They  also  tended to  unnecessarily  produce  nested  wrappers,  for  instance  by
confusingly  placing  a  <span> element  within  a  <div> element  when  a  single  <p>

element could have been used in their place.

As discussed earlier in the paper, this is an area that could potentially benefit

from using artificial intelligence.

◦ Best practices

The WYSIWYG tools had great difficulties when it came to following common coding

best practices. As a result, the quality of code they produced was deemed low, as well as

difficult to maintain for developers.
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These flaws are listed separately below, accompanied by a few ideas in terms of

addressing them:

▪ Code semantics

The WYSIWYG tools did not produce markup code that were semantically correct,

unless  specified  by  the  user  themselves  –  such  as  in  the  case  of  Google  Web
Designer. For instance, <span> elements were used in the place of <p> elements.

This is another area that could benefit from using artificial intelligence, as

previously discussed.

▪ Accessibility

The WYSIWYG tools did not produce image alt texts for the images used on the web

application, decreasing the web application’s accessibility.

As discussed earlier, image recognition technology could be used as a means

for the tools to generate appropriate image alt texts. Another option would be for the

tools’ interface to simply prompt users to enter an alt image text themselves when

embedding  the  image  –  however,  this  would  arguably  decrease  the  level  of

automation of the tools.

▪ CSS styling

The  WYSIWYG  tools  did  not  give  the  user  any  options  when  it  came  to  using

external, internal or inline CSS styling and seemed to prefer the two latter methods.

As external  CSS styling is  considered the best  method (World Wide Web

Consortium, n.d.), WYSIWYG tools could simply produce code using external CSS

styling as their default option.

▪ Code repetition

Another substantial flaw was the extreme repetition of code, especially when it came

to  CSS  styling  where  attributes  were  recurrently  declared.  For  instance,  both

WYSIWYG tools declared the custom font every time an element used it rather than

using aggregation to decrease repetition.

The  tool  could,  for  instance,  count  the  number  of  times  a  font  is  used

throughout the web application in real-time and declare the most frequently used
font once in the html{} selector, while declaring the less frequently used fonts in the

style sheet.

▪ Project size

The WYSIWYG tools produced a staggering amount of files, consisting of both static

and dynamic code in order for the web application to run.

Perhaps the necessity of the dynamic files could be revaluated, as they are

difficult to understand, maintain as well as accounts for more computer memory.

◦ Developing freedom

Developers felt as if they were being constrained by the technical limitations of the
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WYSIWYG tools. For instance, building web applications featuring highly dynamic

content with advanced interaction patterns were not suitable for these tools.

This is perhaps the most challenging area to reform within the WYSIWYG tools

due to its complexity, and would thus be a topic worthy of further research.

Furthermore,  the  paper  loosely  suggests  how a  few of  said  flaws  could  be  fixed,  in  its

exploration of the possibilities of using artificial intelligence as a means of improvement.

• UX designers

The  paper  explores  the  possibilities  of  using  WYSIWYG  tools  as  an  advanced  design

prototyping tool that would – if the appropriate reformations discussed earlier were taken

into consideration – eradicate misunderstandings and discrepancies between UX designers

and developers when handing over work.

Therefore, it could be of interest to follow the evolution of these tools and be aware

of their existence should they reach commonplace.

• Web / frontend developers

The paper also explores the possibilities of optimising and streamlining the process of web

development with the help of WYSIWYG tools, and therefore web developers would benefit

from being aware of the existence of  these tools,  and possibly following their  evolution

might be of interest, should they reach commonplace.

The paper also addresses some of the most common and important best practices

and conventions for  web development,  which could offer  some guidance to  novice  web

developers.

• WYSIWYG tool (potential) users in general

Users  of  WYSIWYG tools  in  general  –  be  it  individuals  with  technical  backgrounds  or

without technical backgrounds – could benefit from using the modified quality frameworks

(see  Figure 10 on page  19 and  Figure 11 on page  22) and WYSIWYG evaluation checklist

(see Figure 12) in order to determine whether a WYSIWYG tool yields high or low quality

results.

An example would be considering the characteristic Productivity – that could be

used to evaluate a WYSIWYG tools’ capabilities in enabling users to expend appropriate

amounts  of  monetary  resources,  in  relation  to  the  quality  of  the  produced  code  –  the

checklist could be used as a means to support users in making economic decisions.  For

instance, a user may find that funding spent on a commercial WYSIWYG subscription could

instead be spent on employing a web developer.

 6.Conclusion

The aim of this paper was to explore the possibilities and ways in which WYSIWYG tools could

bridge the gap between UX design and frontend development. This was done by considering the

technical aspects of these tools as well as behavioural sciences related to the usage of these tools.

In  this  ideal  situation,  in  where  the gap  was  bridged,  WYSIWYG tools  would  generate
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ready-to-use markup code from prototypes created by UX designers that could be directly handed

over to frontend developers.

However, as found when conducting the evaluation study consisting of methodically testing

two  WYSIWYG  tools  using  a  software  quality  framework,  as  well  as  conducting  two  expert

interviews – the tools were simply lacking the ability to do so efficiently. The main area of concern

was that the tools produced low quality and unsustainable code, as well as not being able to offer its

users the same freedom that comes with manual development in developing applications.

On  the  other  hand,  the  tools  were  extremely  commonplace  when  used  as  integrated

components in other applications, as a means of allowing end users to publish content – and at the

same time restricting the users and preventing markup errors as a result.

Furthermore,  the  paper  explored  the  future  of  WYSIWYG  tools  by  theorising  on  the

possibilities of the tools’ using artificial intelligence to solve some of the most critical issues.
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Appendices

Appendix 1: Google Web Designer checklist results

Question Yes No Rating (1 – 5) QU

Functionality: Accuracy

Is the code human-readable? ☐ ☑ 2 S / E

Is the code semantically correct? ☑ ☐ 3 E

Does the code follow code conventions / best 
practices? ☐ ☑ 1 E

Does the code use sensible class / id names? ☐ ☑ 1 E

Functionality: Interoperability

Is the code compatible with dynamic frameworks? ☑ ☐ E

Does the software support multiple-page web 
applications? ☑ ☐ 2 E

Does the software support CSS pseudo-classes? ☑ ☐ E

Does the software support custom fonts? ☑ ☐ 4 E

Usability: Understandability / Learnability

Does the software require a tutorial to learn? ☑ ☐ S / P

Does the software have self-explanatory headlines or
tooltips? ☐ ☑ 2 S / P

Portability: Adaptability
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Question Yes No Rating (1 – 5) QU

Does the markup retain the same appearance when 
code is pasted into an external code editor? ☑ ☐ E

Is it easy to edit the code manually after production? ☐ ☑ 2 S / E

Do the CSS properties cater to different browsers? ☑ ☐ 3 E

Does the editor support responsive design? ☑ ☐ E

Portability: Installability

Does the software require installation? ☑ ☐ P

Is the software installable on:
      Linux           Windows           MacOS 

         ☑         ☑    ☑ P
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Appendix 2: OpenElement checklist results

Question Yes No Rating (1 – 5) QU

Functionality: Accuracy

Is the code human-readable? ☐ ☑ 1 S / E

Is the code semantically correct? ☐ ☑ 1 E

Does the code follow code conventions / best 
practices? ☐ ☑ 1 E

Does the code use sensible class / id names? ☐ ☑ 1 E

Functionality: Interoperability

Is the code compatible with dynamic frameworks? ☑ ☐ E

Does the software support multiple-page web 
applications? ☑ ☐ 5 E

Does the software support CSS pseudo-classes? ☑ ☐ E

Does the software support custom fonts? ☑ ☐ 4 E

Usability: Understandability / Learnability

Does the software require a tutorial to learn? ☑ ☐ S / P

Does the software have self-explanatory headlines or
tooltips? ☑ ☐ 3 S / P

Portability: Adaptability

Does the markup retain the same appearance when 
code is pasted into an external code editor? ☑ ☐ E
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Question Yes No Rating (1 – 5) QU

Is it easy to edit the code manually after production? ☐ ☑ 1 S / E

Do the CSS properties cater to different browsers? ☑ ☐ 3 E

Does the editor support responsive design? ☑ ☐ E

Portability: Installability

Does the software require installation? ☑ ☐ P

Is the software installable on:
      Linux           Windows           MacOS 

         ☐         ☑    ☐ P
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