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The main objectives of the thesis were to enhance and redesign the shopping center web
application by using modern technology. Additionally, this thesis is used to demonstrate the
outcome of the author’s learning of React, Redux, and NodeJS. The result of this project is

a redesigned offers page, which is fit for the requirements of UX and meet the user's needs.

This project consists of investigating the main principles of user experience and user inter-
face design by conducting interviews aimed at collecting background information about the
user’s behaviors, needs, and suggestions. The next step is creating the wireframes, which
helped to make choices about how to build a webpage structure and decide the suitable
place for different visual elements. After that, the project continued with webpage implemen-
tation. A REST web service was built to provide data to the application. Visual design crea-
tion was based on choosing suitable fonts, color palette, and interaction details. ReactJS
with Redux, Bootstrap was chosen as the framework for frontend due to author's eagerness

to learn new technology.
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1 Introduction

The aim of this project was to enhance and redesign the shopping center web application
using React, Redux framework, and NodeJS. Additionally, this thesis is used to demon-

strate the outcome of the author’s learning of React, Redux, and NodeJS.

In Finland, especially in the capital area, there are so many shopping centers that attract
a huge amount of people visit every day. Furthermore, the practice of technological so-
lutions for daily life is increasing fast in these times. That means shopping centers tend
to use their websites to provide information to their customers as well as to promote their
brands, campaigns, or offers. Besides, customers nowadays rely on their laptops and
mobile phones to cope with their day-to-day routine (for example, checking shopping
center campaigns before they go there). Therefore, it creates a high requirement for

website development in taking user’s attention and attracting them to visit the websites.

In the scope of this thesis, none of shopping centers were involved, but their websites
were utilized as a part of the interview. The interview was processed with some users at
Sello, Iso Omena, and ltis to learn more about users’ behavior and the issues they faced
when using the existing websites. After that, | analyzed the findings and defined which
parts of the existing websites could be enhanced or what new features could be imple-
mented. The outcome of this thesis can help the shopping centers have a general view
of their customers' thoughts, what issues they face, what they want while using the web-

sites, and a good example to improve their websites.
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2 User experience and user interface in theory

In our time, the modern knowledge of design is extensive. The actual definition of design
contains the range of thoughts and changes from printing to technologies and industry.
The theories of user experience and user interface design are not simple to explain in a
few sentences. Since these are somewhat up-to-date disciplines, the question of their
meaning might be confusing to many people. Subsequently, this chapter determines the
disciplines of UX and Ul as well as identify their essential roles in web design. Besides,
the example of UX and Ul allows explaining the interdependence between these two

concepts.

2.1 User experience design

The definition of UX is described in many different ways and used to indicate different
things in different studies. However, no agreement has been met on what correctly UX
means. Following one of the most popular UX journal, Hassenzahl and Tractinsky define
UX as a consequence of a user’s internal state (predispositions, expectations, needs,
motivation, mood, etc.), the characteristics of the designed system (complexity, purpose,
usability, functionality, etc.) and the context (or the environment) within which the inter-
action occurs (organizational/social setting, meaningfulness of the activity, voluntariness
of use, etc.) [18].

UX design stands for user experience design. In other words, user experience is any
interaction someone can have with a service or product. UX design considers every
component that forms this experience, how it presents the user feel, and how simple it
is for the user to achieve their wanted errands. This might be something from how a
product feels in their hands, how easy user can process the checkout when viewing and
shopping something online. The main purpose of UX design is to create simple, profi-

cient, significant, and helpful, friendly experiences for users [1].

UX could be a board umbrella term, but when it comes to web application, it can be di-
vided up into four main disciplines as figure 1 illustrates: Information Architecture, Inter-

action Design, Visual Design, and Usability.
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Usability

Is it easy
to use?

Visual
Design

What does it
look like?

Interaction
Design
How do we

engage with
it?

Figure 1. Four main disciplines of UX design.

Why is UX design important?

Nowadays, everyone would probably be satisfied with describing and justifying the rele-
vance of designing and enhancing the user experience looks almost unnecessary, with
so much importance on user-centered design [2]. However, true things are not always
going this way. Before clients knew truly the value of user-centered design, they made
these choices centered on two points: what they thought was great, outstanding and

what the client required to see (Figure 2).
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Design Decision

Client likes it?  SRCEN

Figure 2. Outmoded decision process of UX design. Copied from [2]

Over the last few years, however, has witnessed several changes in the Website appli-
cation. Not only has it become global, but website applications have grown more complex
and fully featured that, to be productive and efficient, they need to have great UX de-
signs.

Additionally, users have been accessing websites through numerous diverse ways: mo-
bile phones, laptops, tablets, various browsers, different kinds of Internet connections.
Moreover, they have become conscious of the value of accessibility — not only for those
with particular needs but also for those who have older mobile devices or don’t have

broadband connections and so forth [2].

With all of these tremendous changes, the website applications that have reliably stood
out from the crowd were the ones that were pleasurable to practice and approach the

user’s demands efficiently [2].

2.1.1 Information architecture

Information architecture is a document that gives an operational map of how product or
service performances plus features run for users. It's associated with an outline for digital
products; furthermore, it represents pages, content, interactions, and behaviors for the

whole product [3].
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People often utilize the definition of information architecture (IA) to mean the menus on
websites, but this is only a part of it. Designers create information architecture when
building products like a regular part of the UX process. It could be much more than just
a sitemap to indicate what page links where since it defines every road and path that
users can go through applications or websites. In other words, information architecture
is meant to assist users in knowing their virtual environment and finding what they are
searching for. The last aiming of information architecture is to form a structure/design

that meets the balance between a business’ and users’ needs [3].
A great idea to summarize IA is a picture that showed in the book - "Information

Architecture for the World Wide Web" by Louis Rosenfeld and Peter Morville [3]. As
mentioned by them, IA includes content, context, and users (figure 3).

CONTEXT

IA

CONTENT USERS

Figure 3. The ‘three circles of IA’ as content, users and context.

Each section indicates:

e Context is significantly linked to business goals, financial scope, culture, politics,
technology [3].

e Content describes the structure of information. In other words, this part is responsible
for the proper document, data types, and volume [3].
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e Users section of IA can be defined as the way users observing information. Further-
more, it combines the evaluation of IA offered by user's behavior and experience [3].

2.1.2 Interaction design

As reported by the Interaction Design Association, interaction design (Ixd) explains the
structure and behavior of interactive systems [4]. Moreover, interaction design regarding
design to the entire interconnected system, which includes the device, the interface, the
context, the environment, and the people [4]. Figure 4 shows its complex and wide-rang-
ing field, containing five primary principles, which are consistency, learnability, visibility,

predictability, and feedback.

VISIBILITY

LEARNABILITY PREDICTABILITY

INTERACTION
DESIGN

Figure 4. The five main principles of Ixd (Interaction Design).

The first component of interaction design is consistency. Due to the standard human
behavior theory, people are delicate, sensitive to all types of changes [4]. Therefore, they
instantly notice when anything unusual or any new appearance for their experience. This
consistency aims to set a rule of design that enables users to concentrate on their tasks,

feel comfortable while discovering something new.
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The second principle is learnability. Interactions should be easy to remember and learn.
The more natural interaction is, the better ways of actions are, due to the ability to re-
member and learn an interface. Ideally, users should be able to experience interface
once, get it, and keep in mind for a long time [4]. Mostly, users recently want to practice
an interface at least several times before they get it, then after that, it's a success; if users

can remember what they experienced.

Another principle, called visibility, is one of the essential principles of interaction design.
In general, it explains the existence of an interaction with a user. Users shouldn't have
to seek for chances to interact. They shouldn't guess while interacting due to desperation
or confusion. Additionally, interaction shouldn't depend on luck or random discovery.
Hidden interactions decrease usability and effectiveness [4]. For example, all buttons
and hyperlinks are assumed to be “clickable”. It means some specific style between the

content and the component, like color, font-weight, or font-size.

Predictability in interaction design indicates that great design should establish accurate
expectations regarding what has been planned to happen before any actual interaction
comes up. Designers can use video instructions, labels, icons, etc. as the best guides

for users [4].

Feedback provides recognition of the user's interactions and information about their out-
comes. It can be applied to understand what is happening as well as what might appear
ahead [4].

2.1.3 Visual Design

Visual design principles is a combination of graphic and user experience. It helps to im-
prove the usability and interaction by the usage of elements such as images, shapes,
typography, grid, and colors [5]. Figure 5 presents five principles of visual design.
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BALANCE
VISUAL

HIERARC CONTRAST

Figure 5. The five basic principles of Visual Design.

The first one is scale that mentions applying relative size to indicate importance and rank
in a layout. To be specific, when following this scale principle correctly, the more im-
portant elements in a layout are definitely bigger than the less important ones. It's rea-
sonable and simple to comprehend: the bigger something is, the more notice it is [5].

The next principle is visual hierarchy. It mentions managing the eye on the layout so

that it goes to different elements following their importance level [5].

It is usually actualized by variations in scale, value, color, spacing, placement, and other
signals [5]. In case users have got a difficult time finding out where to see on the layout,

it can be assumed that a clear visual hierarchy of the layout is missing.

The balance principle in visual design introduces a pleasing order and proportion of de-
sign elements. Balance happens when the equally divided amount of elements on both
sides of an imaginary axis (often vertical but can also be horizontal) is set, going through
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the middle of the screen [5]. Designers only meet the needs of a great balanced design

when no area is taken so much attention that users can’t notice the others.

The contrast points out the juxtaposition of visually different elements to bring the truth
that these elements are dissimilar [5]. In detail, contrast gives user's view with a notice-
able distinction between two elements aiming to indicate that they are different (belong
to separate sections, run different functions, work separately). Color is usually used to
create contrast in the layout.

Gestalt principles demonstrate the way people simplify and coordinate complicated im-
ages that be made up of numerous elements, by subconsciously managing all elements
into an ordered system that builds a whole, instead of understanding them as a set of

different parts [5].

2.1.4 Usability

Usability is a quality attribute that assesses how simple and straightforward it is for users
to perform functions on websites. Additionally, the word "usability" points out easy to use

methods for developing during the design process [6].

Why is Usability important?

If users find it difficult to use on a website, they tend to leave and find another one.
Moreover, in the case of the homepage doesn’t clearly show what a website offers, or
what they can experience on the site, they will go away. Another case of users gets lost
when trying to find the information they need; they seem to leave also. If information from
a website is difficult to read or doesn’t have the answers they are looking for, they leave.
Because users can visit lots of alternative websites available, leaving is the primary line
of defense when they face difficulties. Therefore, it is worthless and inefficient in devel-

oping a website if no one visits long enough to get the information on it.
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LEARNABILITY
V4
°o_0 ¢

EFFICIENCY

1

ERRORS

Figure 6. The five components of Usability.

Jakob Nielsen defines usability by five quality components, as figure 6 illustrates:

e Learnability measures how much easiness a website can provide to users to fulfill
primary tasks for the initial time they meet the design [6].

o Efficiency is about how fast users can complete tasks after they have known the
design [6].

¢ Memorability is about how simple users can restore their knowledge when they go
back to the design after an amount of time not practicing it [6].

e Errors are about how many faults users get, how severe these faults are, and how
simple they can fix their faults [6].

e Satisfaction — How comfortable it is to use the design [6].
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Other essence attributes of usability involve utility and usefulness. Utility refers to the
design’s capacity to function; does it provide the valuable features that the user needs?

Usefulness refers to the ability to accomplish tasks efficiently and proficiently.

2.2 User Interface

Ul design, known as user interface design, concentrates on predicting, forecasting what
users might want to do and guaranteeing that all visual elements of a digital product's
interface are easy to access, read, and interact with [7].

User interface design is usually mixed with user experience design. Basically, Ul design,
which plays an important role in the design process, is a part of UX design [7]. Because
Ul and UX often go hand-in-hand closely, they need to be to separate into different parts

of the design process.

In general, UX design is the process of improving, fulfilling user's satisfaction by devel-
oping the usability and accessibility of a product, website, or application. Alternatively,
Ul design is more concerned with the look and overall feel of design—in other words,
what users see when they interact with the product. Ul design makes the website max-
imizes efficiency, responsiveness, and accessibility, as well as concentrates on aesthet-
ics [7].

Ul elements usually divided into four following categories shown below:

e Input controls: they support users to add information into the system. This includes
buttons, text fields, checkboxes, radio buttons, dropdown lists, list boxes, toggles,
date field [7].

e Navigation components: navigation components assist users in moving around a
website or application. General navigation components contain some elements such
as search field, slider, tags, icons, image carousel [7].

¢ Informational components: their mission is to give information to users. This contains
tooltips, icons, progress bars, notifications, modal windows (popup) [7].
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e Containers: they keep linked content together, for instance, accordions. The accor-
dion is a vertical list of items which utilize show or hide functionality. Accordion allows
the display of only one collapsed item at a time. Figure 7 represents an example of
accordion [7].

Hi! | am the first one.

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aligua. Ut
enim ad minim veniam, quis nostrud exercitation ullamco laboris

Duis aute irure dolor in reprehenderit in veluptate velit esse cillum
dolore eu fugiat nulla pariatur.

Figure 7. Accordion with a picture.

3 Technology in theory

This chapter is divided into three sub-chapters to show and concentrate on explaining
the theoretical technology used in this project. In 3.1, the summary introduction of React
and Redux - the core front-end framework that fully applied to generate the user inter-
face. Coming after is in 3.2, the general understanding of NodeJS, which used to build a
simple REST web service to provide data to the application. Finally, the presentation of
Bootstrap 4 - is the latest version of Bootstrap, which is one of the most popular HTML,

CSS, and JavaScript framework for developing responsive websites [17].
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3.1 React and Redux

ReactJS (React or React.js) is an open-source JavaScript library that is used for building
user interfaces, especially for single-page applications. It's managed the view layer for
websites or mobile apps [8]. React also supports developers in creating reusable Ul
components. React was first founded by Jordan Walke, who is working as a software
engineer at Facebook. The initial time React was implemented on Facebook’s newsfeed
was in 2011 and on Instagram was in 2012. Later then, React speedily become one of

the most popular chosen libraries by developers, among many other Ul libraries.

React is high-grade in performance, easy to learn, and fast to set up. To improve the
capability in reusable code, React has encapsulated components, that can be shared
and reused between application codebase. Accordingly, React supports to enhance the
codebase consistency, straightforward in testing, decrease duplicated work, saving time
given on the working process. Websites or mobile apps can be split into small compo-

nents, even if how big it is.

To understand React intensely, developers should know the main points (virtual DOM,
React component, component lifecycle ) that make React success toward others.

3.1.1 Virtual DOM

To get things direct - DOM stands for Document Object Model and is an abstraction of a
structured text that is an HTML code for web developers. The DOM is called HTML DOM,
and elements of HTML become nodes in the DOM [9].

Nowadays, the DOM trees are huge. Since developers are increasingly worked towards
dynamic web application that generates the pages/data in real-time, they need to put
more effort to work with the DOM tree [9]. Consequently, this is a real performance and

development issue.

React comes with a helping hand. Developers simply declare how a component should

look like instead of traversing the DOM tree manually that might look a bit low level of
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techniques. React supports the low-level job by calling the HTML DOM API methods
under the hood [9].

Virtual DOM is a simplified and lightweight version of the HTML DOM. In React web
application, whenever a change of data occurs, the entire application Ul is re-rendered
and stored in its virtual DOM representation. Virtual DOM is a practical method to update
the application Ul, and for this reason, it improves the performance of the applications

[9].

3.1.2 React Component

React components are the structure blocks of any React application, and a common
React application will have several of these. Basically, a component can be a JavaScript
class or function. Functional component or class component receives inputs or proper-
ties (props) as an option and returns a React element that defines how a part of the
whole Ul should appear [10].

There are two different ways to write components: Functional (Stateless) and Class

(Stateful) components.

Functional components are completely presentational and are simply rendered by a func-
tion that accepts props as an argument and returns a React element to be presented to
the page. Typically, it is preferred to use functional components whenever possible

thanks to their predictability, conciseness, as well as easy to understand and test [10].

const ExampleReact = () => <hl>Moi, I’'m a functional component!</hl>;

Listing 1. A simple React functional component.

Class components are built using ES6’s class syntax. To use this, developers need you
to extend from React.Component as well as implement a render function (in listing 2
below for example) that returns a React element. They have some further features such
as the ability to contain logic (for instance, methods that handle onClick events), include
numerous other functional components, and update changes of internal state or props
[10].

metropolia.fi/en Metropolia

University of Applied Sciences



15

class ExampleReact extends React.Component {
render () {
return <hl>Moi, I'm a class component!</hl>;
}
}

Listing 2. A simple React class component.

3.1.3 Component Lifecycle

There are several lifecycle methods that React provides at different phases of a compo-
nent’s life. React automatically calls the responsible method according to the stage in
which the component is. These methods give developers better control over compo-

nents, and they can handle them using these methods [11].

React component lifecycle can be separated into three phases that are shown in the

Figure below: mounting, updating, and unmounting.

: i
| Mounting j Updating
[ i

|
: componentWillReceiveProps
|
1

Unmounting

componentWillUnmount

shouldComponentUpdate
componentWillMount

componentWillUpdate
render

render
componentDidMount

componentDidUpdate

Figure 8. React component lifecycle. Copied from [11]

3.1.4 Redux

Following the documentation states, Redux is a predictable state container for JavaScript
web applications. Redux was created by Dan Abramov in June 2015. It was motivated
by Facebook’s Flux and functional programming language EIm. Redux became popular
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pretty fast thanks to its simplicity, small size (only 2 KB), and comprehensive documen-
tation [12].

Most of the developers incorporate Redux with React, besides it can be implemented
with any other client frameworks. For example, in several projects, they use Redux
with AngularJS, Vue.js, or Meteor, although Redux going with React is still the most com-
mon combination [12].

Redux includes three main parts: actions, store, and reducers. Figure 9 below summa-

rizes the Redux operation flow.

[ D

[ Actions ] /—[ Dispatcher }_\

o
O
N -
)

Reducer

A E
View ‘ R
R
React
Components \_l_/

~ t / \—“{ State ]—/

Figure 9. Redux operation flow. Copied from [13]

Actions are events that send data from the application (user interactions, internal events
such as API calls) to the store [12]. Figure 10 below shows two actions that were imple-
mented in the project to fetch data of offers list and shopping center. In this case, internal
actions are JS objects that have constant (FETCH_OFFERS or FETCH_CEN-
TER_DATA) as a type of property, defining what kind of action and payload of infor-

mation being transferred to the store.
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fetchOffers() {
request = axios.get( ${BASE URL}/

return {
type: FETCH_OFFERS,
payload: request

fetchCenterData() {
request = axios.get( ${BASE URL}/
return {
type: FETCH_CENTER_DATA,
payload: request

Figure 10. Redux fetch action in the project.

Reducers are pure functions that define how the app state changes. The reducer func-
tion takes two arguments: the previous app state, the action being dispatched, and re-
turns the new app state [12]. In this project (figure 11), reducers are functions that take
the current state (with initial is a constant object named initialState) of the application
and an action (imported from Redux action file) and then return a new state (one or all

values in the initialState could be updated).

{ FETCH_OFFERS, FETCH_CENTER_DATA, FILTER_BY_ BUSINESS } from °../actions

initialState = {

-
15

1
¥

ction.value != "' ? state.offers.filter{offer offer.businessId === action.value.id) : state.offers,

ue.id

Figure 11. Redux reducer in the project.

metropolia.fi/en Metropolia

University of Applied Sciences



18

Store holds the state of the application. It is the object, not a class that provides some
helper methods to enter the state, dispatch actions, and register listeners. A new state
is returned via reducers when any action occurs. That makes Redux very simple and
predictable [12].

3.2 NodeJS

NodeJS is a server-side platform that was found by Ryan Dahl in 2009. It is built on top
of the V8 JavaScript runtime and used a non-blocking 1/0 (Asynchronous) model that
makes it the best for data-intensive, real-time applications [15]. Being built on Google

Chrome's V8 JavaScript Engine, NodeJsS library is very quick in code performance [14].

NodeJsS is regularly used to build back end services that interact with client-side appli-
cations. These applications get and send data through a back-end service called an API.
The APl works as an interface between many programs; therefore, they are able to con-
nect to each other [14]. Presently, thanks to the perfection of NodeJS, JavaScript can be

run on the server-side too [15]. The following Figure 12 shows a NodeJS server lifecycle.

Node.js Server

Request
. POSIX
Async
ﬂ\ fequest Threads
£
® Requests blocking 10
O '
—
@ Requests
o T —
L ——— {

° Thread Processing

Figure 12. NodeJsS server lifecycle. Copied from [16]
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3.3 Bootstrap

As mentioned by the official website, Bootstrap is one of the most popular HTML, CSS,
and JS framework for developing responsive, mobile-first projects on the web [17].

Since bootstrap is chosen by many developers and has many advantages, it's a great
framework to learn and to work with. In this project, Bootstrap is quite easy to install and
implement in React components. Below are some benefits that the framework can pro-

vide:

Quickly and easily prototype new designs.

e Prevent duplication between projects.

e Make practical and effective use of responsive design to allow the webpages to work
well on different screen sizes — mobile phones, desktop, tablets and other devices.

e Guarantee cross-browser compatibility.

4 Website development

This section includes a summary of the whole design process, which resulted in defining
a set of goals related to the enhancement of the shopping center Ul, implementing a

single webpage that represents users’ opinions from the research.

The primary job of the redesign process was defining issues. At this stage, | processed
face-to-face interviews with some users at Sello, Iso Omena, and ltis. As a result, |
learned more about users’ behavior and the issues they faced when using the existing
websites. The next step was to analyze the findings from the interview, then drew the

wireframe.

Afterward, it was already possible to start developing and implementing a concept of

changes together by thinking through every element to refresh in detail.
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Usability testing is a very important step in any website redesigning process. As a result,
it guaranteed users that the new webpage was improved rather than the current ones. It
was necessary to evaluate the outcome with different devices (mobile, laptop) and to

check if it performs well on different browsers.

4.1 Collecting background information

The purpose of the interview was to define the common users' views regarding the ex-
isting user interface and functionality, observe the ways they behave in the online envi-
ronment and what their possible expectations on upcoming features. Additionally, the
interview was processed to aim at collecting their suggestions and interests in some

visual elements.

All the interviewees were customers who visited in shopping mall center. The interview
took place in Iso Omena, ltis, and Sello, starting from 14 to 15 in December of 2019.
Interviews were completed in the coffee shop in the shopping malls during the weekend
at around 2-6 pm. In total, there were six customers (two in each center) that were four
women and two men participated in the interview. Their age is around 20-40. All of them
were chosen randomly by the author and were willing to spend 10-20 minutes interview
while they were in the coffee shops. To keeping the condition casual and comfortable,
the interview data was collected by taking notes and not be recorded any audio or video.

The overall topic of questions was related to user opinions towards the existing user
interface of isoomena.fi, itis.fi, sello.fi, and their personal goals of usage. Three shopping
center websites were used as a part of the interview. Furthermore, the purpose of the
user guestionnaire was to analyze the issues of the current website's functionality, usa-

bility and visualization, as well as to evaluate the project scope.

The first part of the interview was to focus on users’ backgrounds and goals when using
the website. This part stimulated me to learn more about the existing group of users from

my perspective.

The second part of the interview focused on defining all the issues and shortcomings of

the current user interface following users’ views. Every interviewee shared their opinions
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about the current content that could be structured in a more useful way or some existing
features that need to be replaced or updated. This valuable information was applied in
exploring innovative solutions to help redesign the user interface, feature, and structure

of the website.

Below is the list of general questions used in the interview:

Have you ever visited the website (Iso Omena, ltis, Sello)?

e Which devices (laptop, phone, tablet) do you often use to surfing web?

¢ What information do you search for on the website?

e |Isit easy to find what you are looking for?

¢ Which pages makes you feel the most interested in and the most useful when surfing
the website?

¢ Can you show me how to get these landing pages?

¢ What do you think about these landing pages? (font size, color, content...)

¢ Do you have any ideas to make the pages look better or to make you feel more
convenient and comfortable to use them?

Background information found from the interview:

e All of them have visited the website for more than one.

e One person uses only mobile to surfing web (or use shopping center application). All
others use both laptop and mobile, but maobile is more often.

e Opening hours of shopping malls, opening hours of stores in malls, and especially
exceptional opening hours are the most common information that they search for. All
of them found it quite easy to get the necessary info. In Itis website, this info is placed
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right on the home page. In Iso Omena and Sello websites, there are buttons on the
homepage link to the opening hour page.

e The other common information that they are interested in is sales, discounts, offers,
or campaigns. Offers pages in three websites are pretty straightforward to navigate
to thanks to the links on the main menus.

¢ In Sello offers page, offer cards show quite adequately information such as offer
prices, store names, offer images, offer validation. The good point is to offer prices
that are highlighted by red color. One of the comments to make the page looks better
is should have the filters by categories or search field. Another one is maybe smaller
offer cards on mobile (two offers in a row) to reduce scrolling so much.

¢ In Itis offer page, almost everything looks good (offer prices, store names, offer im-
ages, offer valid date). However, the offer card is quite boring because of only black
and white. Additionally, the text description of the offer is too long that should be
implemented as collapsed elements.

¢ InIso Omena offer page, it has good font size, color theme, and clear main content.
A great feature is about pop-up when clicking on the offer card that shows full of offer
information. However, missing the valid offer date make users a bit unpleasant. Hav-
ing a search box or filters to view only their attractive offers is one of the suggestions
during the interview. The other idea is to show offers list into small size cards because
there is the pop-up to present all the information.

e One unique concern from one interviewee in Iso Omena is about the way to parking
and parking benefits.

4.2 Wireframing

Once collecting background information via the interview was completed, | started to
begin building the wireframe. Since offer pages are the most common information that
users concerned about, | decided to set my thesis project for enhancing Ul and features
of the offer page. Wireframing has initially been indicated for creating first-class webpage

prototypes, using generally realistic scales of visual elements. See figures 13-15 below:
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Figure 13. Offers page wireframe on desktop.
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Figure 14. Pop-up offer card wireframe on desktop.
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Figure 15. Offers page and pop-up offer card wireframe on mobile.

More in detail of the wireframe process, the header includes the logo, list of navigation
items, search icon, language selectors. The header background color in dark color cre-
ates high contrast with all the included content in white. The landing page and selected
language are applied in a different color to help users clearly know where they are on
the website. On the mobile view, list of navigation items is designed to be collapsed in

the hamburger icon (indicating to open/close menu button).

The title of the page is in the biggest font-size. Below that is the input with the place
holder "Etsi tarjouksia" (search for offers) on the left and the search icon on the right.
Thanks to this, it's easy to understand that input field is used for searching offers function.
Another feature in the wireframe that comes from the user’s suggestions in the interview
is the filter. The function of the filter assists users to view their interesting field of busi-
ness. Moreover, the selected category is highlighted by white text with dark background-

color that looks similar to a button, supporting users recognize the filter is clickable.
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The main content of the page is a list of offers. An offer card includes the offer image,
store name, offer title, valid date, offer sub-title, show more button, and the line break.
Thanks to some feedback from the interview, besides the offer image, the most important
information is the offer title that is set in bigger font-size, uppercase text, unique color
when compared to other information in a card. As a result of two comments from the
interview, which are about complaining too long description of the offer and great pop-
up offer feature when clicking on the offer card, the show-more button is created to make
the offer card shorter. The other findings from the interview that need to be considered
in the wireframing process is about inconvenient scrolling page on mobile. To reducing
this uncomfortable, the offers are displayed four in a row on desktop and two in a row on

mobile.

Thanks to the wireframing tool, it was simple and straightforward to adjust the scales of
visual elements, such as pop-up, buttons, and icons. Figure 13, 14 indicates the offers
page and pop-up offer card wireframing on desktop. Figure 15 shows the wireframing
mobile version of the offers page and pop-up offer card. More visual elements were im-
plemented during the rest of the project process. As a result, wireframing helped me to

save plenty of time.

4.3 Website implementation

4.3.1 Data structure

Figure 16 below illustrates tables of data structure that gives a general view of storing,

connecting, and organizing information data in the project.
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Shopping mall Offers
name: string id: int
logoURL: string Business title: string
openingHours: string id: int subTitle: string
mallBusiness: description: string
Array<Business> description: string image: string

Figure 16. Data struct

{"shoppingCenter":
"name" :
"logoURL":

"openingHours":

9",
"business": [
{"id":

{"id":

{"id":

{"id":

{"id":

’

~ ~

g w N
~

~

ure.

{

"Shopping center W",
"https://someDomain.com/logo.png",
"Maanantai-Perjantai 09-21,

"description":
"description":
"description":
"description":
"description":

startDate: string
endDate: string
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id: int

store

name: string

businessld: int

Lauantai 09-19, Sunnuntai

"Muoti ja asusteet"},

"Kahvilat ja ravintolat"},
"Kauneuden ja terveyden tuotteet"},
"Sisustaminen ja kodin tarvikkeet"},
"Vapaa-aika"}

Listing 3. JSON data of shopping mall center.

{"offers": [

{

"id": 1

"title": "Discount 50%",

"subTitle": "Clearance sale",

"description": "this is description",
"image": "https://somedomain.com/17164/IMG 8387.JPG",
"startDate": "2020-02-01",

"endDate": "2020-04-30",

"store": {"id": 16, "name": "Storename 16"},
"businessId": 5,

}

1}

10-

Listing 4. JSON data of offers.
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4.3.2 Color palette and font

Primarv colol Secondary color

#062A62 #3D71C3

Figure 17. Color palette with codes: primary #062A62 and secondary #3D71C3.

Since each shopping mall centers have their color schemes, the color palette in this
project was chosen by the author's favorite. As the figure 17 represents above, the pri-
mary color is dark blue with code #062A62, and the secondary one is blue with code
#3D71C3.

The primary color goes to the “hot spots” on the web page that is used to attract users’
consciousness and assist them in taking action. There are many elements that are ap-
plied to the primary color to highlight important information, such as buttons, headlines,

icons.

To highlight less important information on the website, such as secondary buttons, sec-
ondary icons, subheadings, active navigation items, or supporting content, the second-

ary color is used.

Other colors are black, white, and gray that known as the most common neutral colors.
These type of shades are mostly used for text, paragraph to create contrast for essential
elements such as a button with white color and blue background color. The use of neutral
color in this project is much similar to white space that helps to provide users a break
and allows them time to better digest and prioritize information on the page. For example,
the main information of an offer card is the offer title that is highlighted by blue. The other

content of the offer, like sub-title or description, is in black.
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When searching for the ideal web safe font - means that users don’t have to have any
particular font installed on their devices to see it correctly; it is often the Google Fonts
library with over 800 free licensed fonts. Google Fonts library is one of the best places
for finding web safe fonts. Additionally, it ensures that the web page appearance stays

uniform across all browsers and devices.

F xtra-Light
Light
Regular
Medium

Semi-Bold
Bold
Extra-Bold

Figure 18. Different styles of Dosis font.

Figure 18 shows different styles of Dosis font. It was selected for the project by author’s
idea. Dosis font style looks good on screen, easy to use, and suitable for a majority of

browsers.

4.3.3 Webpage implementation

In the header, as can be seen in figure 19 for the desktop version and figure 20 for the
tablet and mobile view, the primary color is applied as background color; the logo is
located at the left corner. In the middle area of the header part (desktop view), there is a
list of navigation items that are in white text color and in secondary blue color when it is
selected or hovering. On the mobile view, navigation items are collapsed and only shown
when clicking on the hamburger icon on the right corner. The same color discipline is

applied to the language selectors in the right corner of the header.
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Etsi tarjouksia

LEHAXM  Muoti ja asusteel
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Figure 19. Header and the first part of offers page on desktop view.
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Figure 20. Header and the first part of offers page on mobile view.

The other components are shown in figure 19, 20, the main title of the page
"TARJOUKSET" and the search box. The main title element is a <h1> with black color,

font-weight 500, font-size 45px. The search box has the primary color border and search
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icon on the right with the same color. The feature of the search hasn't been done in this

project and be mentioned for further development.

Below the search box is the list of offers categories. The filter by the line of business is
the main feature that completes the existing general offers pages. Users can filter their
interesting offers by choosing one of the lines of business category, which is highlighted
by the primary blue background-color. The same style of white text and blue background
is presented when hovering. The result of the offers categories created as a React com-
ponent can be viewed in figure 21.

Component {

componentDidMount() {
.props.fetchOffers();
.props.fetchCenterData();

1
)

renderBusines
.props.offersPage;
business.id ===

ame™ onClick={()

Figure 21. Offers categories component.

The main content of the page is a list of offers; each of them is called an offer card. An
offer card includes the offer image, store name, offer title, valid date, offer sub-title, show
more button, and the line break. The advanced feature in the offer card when compared
to the one in Iso Omena, Sello, ltis is supporting all sizes of the image that was imple-
mented by using the blur background image to full fill the original image into a square
shape (see in figure 22). Store nhame, sub-title, valid date are in black color, font-size
16px, font-weight normal. Offer title is highlighted by bigger font-size (18px), secondary
blue color, text uppercase. Show more button is in white uppercase text, primary blue
background, and secondary blue background when hovering. The line break indicates

the ending of an offer card, which is 2px height and in secondary blue color.
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CAFE HOUSE DRESS 29 PIZZA-99

BUY 1GET1FREE SPECIAL DISCOUNT 50% 20% OFF FOR LUNCH
Voimassa 01.02.-30.05.2020 Voimassa 28.02.-28.05.2020 Voimassa 01.02.-30.05.2020
Lorem ipsum dolor sit amet Lorem ipsum dolor sit amet Lorem ipsum dolor sit amet

LUE LISAA LUE LISAA LUE LISAA

Figure 22. Offer card.

The pop-up offer is shown when users click on the show more button, looks similar to
the offer card. Some differences are the offer description represent instead of the show
more button, and a close pop-up button on the right corner instead of the line break. The

React component of the offer card can be viewed in the figure 23.

renderOffers(offer, index) {
background [ groundImage: ~url(${offe )
modalTarget toffer-' + index, popupID = ‘offer-" + index;
return (
className= g b-5" key={index

" style={background

.formatDate(offer.startDate, offer.endDate)

1" data-target={modalTarget}>Lue 1lis3a

className="1ine

Figure 23. Offer card component.
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Figure 24 below shows the screenshot of the offers page version on desktop, which

includes a static header, page title, search box, filter by the line of business, and a list of

offers (four offers in a row).

W. LIIKKEET ~ RAVINTOLAT AJANKOHTAISTA

TARJOUKSET

a

L€l Muoti ja asusteet  Kahvilat ja ravintolat
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30%
OFF

NEW SEASON
NEW OFFERS

STORENAME 17
30% OFF

Voimassa 15.02-30.05.2020

Lorem met

LUE LISAA LUE LISAA

Sisustaminen ja kodin tarvikkeet

FORROYAL CUSTOMERS -30%
Voimass: 0

Vapaa-aika

FREE
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.\‘\‘r‘/,/
' o ‘é%l#gey 0% 0

CAFE HOUSE 11

FREE COFFEE TUESDAYS
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sAASTA -71%
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Figure 24. Offers page on desktop.

metropolia.fi/en

Metropolia

University of Applied Sciences



33

Figure 25 displays the offers page with an offer popup when users click show-more but-

ton version on desktop.

CAFE HOUSE !
BUY 1GET 1FREE
Voimassa 0102-30.052020

Lorem ipsum dolor sit amet
Lorem Ipsum is simply dummy text of the printing and typesetting

industry. Lorem Ipsum has been the industry's standard dummy

text ever since the 1500s

Figure 25. Offer pop-up on desktop.
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Figure 26 below presents the screenshots of the offers page and an offer popup version
on tablet. This page includes a static header (nhavigation items are collapsed by ham-
burger icon), page title, search box, filter by the line of business, and a list of offers (three

offers in a row).

TARJOUKSET

Kaun:

rveyden tuotteet ustaminen jo kodin tarvikkeet  Vapas-aika

OFF

NEW SEASON
NEW OFFERS

CAFE HOUSE 1 STORENAME 17
BUY1GET 1 FREE 30% OFF
Vorma 052000 502-3005

SAASTA -T1%

rcars “ )
RS
% |

CAFE HOUSE 11
REE COFFEE TUESDAYS
omasss 1

Figure 26. Offers list and offer pop-up on tablet.
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Figure 27 below presents the screenshots of the offers page and an offer popup version
on mobile. This version is quite similar to the one on tablet; there is only one difference

in displaying a list of offers (two offers in a row).

i“ Kaikki Muoti ja asusteet
Kahvilat ja ravintolat
Kauneuden ja terveyden tuotteet

Sisustaminen ja kodin tarvikkeet Vapaa-aika
CAFE HOUSE Il

BUY 1 GET 1 FREE
Voimassa 01.02.-30.05.2020

30%
OFF

NEW SEASON

Lorem ipsum dolor sit amet

Lorem Ipsum is simply dummy text of the printing and

typesetting industry. Lorem Ipsum has been the

industry's standard dummy text ever since the 1500s

NEW OFFERS
CAFE HOUSE 1t STORENAME 17
BUY 1 GET | FREE 30% OFF

Voimassa 01.02.-30.05.2020 Voimassa 15.02.-30.05.2020

Lorem ipsum dolor sit amet Lorem ipsum dolor sit amet

LUE LISAA LUE LISAA

Figure 27. Offers list and offer pop-up on mobile.

4.4 Testing and feedback

Before processing user testing, | have tested the page on different browsers and devices
to see if the page was working well. It looks good without any styling bugs as | expected

on Chrome, IE11, Firefox, Safari, Android phones, and tablets.
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To understand how others see the webpage and how others see the usability of the site,
| found a few friends to test the re-designed webpage. Due to the outbreak situation, |
couldn't visit shopping centers and process the user testing there. Therefore, three
friends living in the same building, who are all students (three men), age 25-30, were
invited to my house for the user testing. Since the testing was conducted at home, it was
comfortable for them to test and give feedback. It took around 30 minutes for each user
testing. The testing data was collected by taking notes. The method of testing was to
open the three offers pages of Iso Omena, Itis, Sello, and asked them to give comments
while going through the web pages. After that, the new offers page was opened. | asked
them to use and give comments while observing their behavior and actions made during
the testing. Suggestions of what was missing were called as well as if there was some-
thing the user wanted to find but could not, or if there were some tasks they found difficult
to perform.

The overall response was quite positive. They were all actually like the new offers page
with the categories. The other good feedback was offer cards showing adequate infor-
mation such as offer images, store names, valid dates, and so forth. Additionally, the
offer popup looked really nice in case some users want to see the full description of
offers. Besides, some great comments were given to the color theme and the responsive
on different devices. However, the search feature and change page to English were
missing. Since they are all foreigners, they were trying to click the language selector in
the header to change to English, but that did not happen. Another feedback was about
the missing function of the search box that also hasn’t been implemented. The feedback
suggested that store names or offer titles should be added into the search feature.

5 Conclusions

The purpose of this thesis was to enhance and redesign the shopping center web appli-

cation using React, Redux framework, and NodeJS. Moreover, this study was conducted

to demonstrate the outcome of the author’s learning of React, Redux, and NodeJS.

At the first stage, the interview was conducted to understand usability problems in the

existing shopping center websites (Iso Omena, lItis, Sello). It provided valuable
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information about the user’s behaviors, needs, and suggestions. The information from
the interview was taken into account and was helpful when defining which page of the
website can be improved. According to the results of usability evaluation, wireframes
were created; they help to make choices about how to build a webpage structure and

decide the suitable place for different visual elements.

The next step was the webpage implementation. A REST web service was built to pro-
vide data to the application. Visual design creation was based on choosing suitable fonts,
color palette, and interaction details. ReactJS with Redux, Bootstrap was chosen as the
framework for frontend due to author's eagerness to learn new technology.

The final result was a redesigned offers page, which is fit for the requirements of UX.
According to user testing conducted at the end of the project, it can be concluded that
the new offers page usability was improved and meet the user's needs. Finally, missing
the search function in the offers page will be something for further development to make

the experience more enjoyable for the users.
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