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Research

Web development is the construction process of a website using HTML, CSS,
and JavaScript. There are many frameworks to help the construction of the
Website.

Web frameworks provide structure to the applications, and they give
additional features. Frameworks give a starting place, so the developers can
focus on specific features rather than configuration details. Web frameworks
can be split into two parts: backend and frontend [1].

The following frontend frameworks were evaluated:

Angular

Angular is a front-end framework created by Google that uses Typescript as
a primary programming language. This framework has grown a lot and
comes with a variety of features and capabilities.

It includes Booftstrap and the Material Design components for an easy
approach to UX development. There are a number of ways to style an
Angular Web App including pure CSS, SCSS, or SASS [2].

React

React is the most famous library for creating user interfaces. React is a
front-end framework created by Facebook and is currently used by the
Facebook team to build its web platform. It is a very flexible framework
allowing complex Ul to be loaded in runtime as React is a client-side
front-end framework. React breaks down the Ul into smaller pieces of code
that can be reused; these are called ‘components’ [3].



JQuery + Bootstrap

JQuery and Bootstrap are very common choices when it comes to building a
responsive web application. JQuery was created in 2006 and since then it
has become one of the most used frameworks(currently used by 76% of the
most visited welbsites) [4].

Booftstrap is a ‘UlI' framework that allows you to manipulate the HTML in a
very flexible way. Many concepts like “flex-box” and columns allow for a
quick and responsive web application on all 3 device types: tablet, desktop,
and mobile [4],[5].

Firebase

Firebase is another Google product that allows developers to scale their
products using Google infrastructure. Firebase offers various products and
solutions to host, manage, and deploy web and server applications. It also
offers very advanced Analytics and Al solutions on the shelf services like
image, video, voice recognition [6].



Intfroduction

The web application was designed using a design tool called Invision. The UX
was the first step of the creation process [7].

After the design was finalized, Angular was chosen as a frontend framework
[8] and Firebase Firestore Database was used to host the application datq,
[6].

The main idea of the project is to allow the university and students to
connect on a web platform. The university “admin” users have the option to
create courses that will be visible in real-time to students and make it easier
to pick them in the registration process.

The registration process allows students to register and, if successful, use the
platform to take exams for different courses.

After the registration process is completed the university “*admin” user has the
ability fo approve the student application from a dedicated screen in the
web application [9].

The application is made of the following screens:

1. Courses screen

This screen allows students to see the available courses created by the
university admin users without logging into the platform. Each course can be
selected to register a new account.

2. Registration screen
It allows students to register with name, email, password, and one course.
After registering a student can use the various student-related features.



3. Student home page

This page displays the list of modules that a student can take and
subsequently re-take. Each item on the list has a call to action that will take
the student to a different page.

4. Student profile page
The student profile page allows a student to change their personal details
and see the course they've selected in the registration process.

5. University admin courses page
On this page, the admin users can see the list of courses they've created
with the ability to tap a button and create a new course or modify old ones.

6. University admin create a course page

Admin users can create new courses by inserting a course name and course
details. Once completed the data is stored in the Firestore Database in
real-time. Admins can then see the course they've just created.

7. University admin students acceptance screen

Every time a student joins the platform their application has to be approved
by an administrator. In this screen, the admins can see the list of student’s
pending applications with the ability to accept or decline.

The UX of the platform was developed using a product called Invision
(appendix figure 27). Each screen was designed with mobile screen size in
mind and no colors or Ul design was used on purpose to accentuate the user
experience flow.

Each screen contains all the fields, buttons, and navigation elements
required for the user to perform the intended action on the screen.



Testing

To demonstrate the platform’s capabilities and functionality the following

tests were conducted:

Test Cases Expected result Actual result | Discrepancies | Test result
As a student || When the student navigates to the | As expected | No Appendix
should see the list | /courses page they should see the figure 01
of courses list of course with name, description

and a CTA button called “Select

course”
As a student | | When the student fills the form all | As expected | No Appendix
should be able | the entries should be stored on the figure 02
to register using | Firestore Database and the student figure 03
name, email, | should be redirected to their home figure 04
password  and | page(fig 02 and fig 03). The
course database should reflect the new

stfudent record with a ‘pending’

state(fig 04).

After registration the user name and

credentials should be stored on the

browser.
As a- student | |If the login fields are invalid the | As expected | No Appendix
should be able | “Continue” button should be figure 05
to login if || disabled(fig 05). figure 06
already created | If the credentials are valid the figure 07
an account stfudent should see the “home

page” which is the module list(fig

06). If the email or password are

invalid an error message should be

displayed(fig 07).
As an admin | | The university admin users can login | As expected | No Appendix
should be able | with email and password(fig 08) figure 08
to login If the credentials are valid the figure 09

admin user should see the “home figure 10

page” which is the courses details
page(fig 09).




The admin user in the database
should be flagged as expected as
admin(fig 10).

As an admin || The admin user should see the list of | As expected | No Appendix
should see the list | courses. For each course an edit figure 11
of course which | | and delete button should be figure 12
can delete and | displayed(fig 11). The list of courses
edit should be stored and retrieved from

the cloud database(fig 12).
As admin | | The create new course page should | As expected | No Appendix
should be able | display a course name and details figure 13
to create a new | field(fig 13). When ‘Create course’ is figure 14
course pressed the data should be sent to

the server side and stored in a

table(fig 14).
As admin | | Every time a new student registers | As expected | No Appendix
should approve | on the platform the admins have figure 15
a student that is | the ability to approve their figure 16
pending application(fig 15). figure 17
approval The flag that indicates if a student is

approved or not should be

changed on the database(fig 16).

Once a student is approved the Ul

should indicate that with a “tick”

icon(fig 17).
As a student | |The student home page is | Asexpected [ No Appendix
should see the list | composed of the list of modules the figure 18
of modules student has to undertake and each

module should have a button to

take or re-take that specific

module(fig 18).
As a student | | As alogged in student clickin on the | As expected | No Appendix
should see the |top right corner should display a Figure 19
profile page dropdown  with  ‘Profile’ and Figure 20

‘Logout’(fig 19). Clicking on logout Figure 21

should redirect the student to the Figure 22

login page. Clicking on the profile
page should display the user profile
with the ability to edit all the
details(fig 20).




Clicking save on the profile page
should update the user details on
the database.(fig 21 and fig 22)

As a student or
admin | should
be able to see
and navigate
using the sidebar

As a student or admin | should see
the side nav on desktop(fig 23) and
on mobile only the icons should be
displayed(fig 24).

Tapping on the side menu button
should open and close the menu(fig
25)

As expected

No

Appendix
Figure 23
Figure 24
Figure 25

As a student or
admin | should
be able to click
on the help
button and the
email client
should show

In order for a student or admin to
ask for help on using the platform
they can tap on the help button
and the OS email client should
open.

As expected

No

Appendix
Figure 26




Evaluation

Challenges

UX is the hardest part of designing a platform for the end-users. It requires an
understanding of customer requirements. In our case, we had to interview
both students and teachers to understand their requirements. Invision helps a
lot to design a UX flow but there are other tools like Figma or Zeplin.

The typescript was a challenge to learn as a new programming language. It
was also interesting because it is a strongly typing based programming
longuage compared to JavaScript, which allows for cleaner code.
Typescript is native to Angular, which was used with the frontend
development for the project [10].

Angular has a few challenging concepts like page routing, modules vs
components, CSS vs SCC. To be able to code an Angular application, it
requires a basic understanding of JavaScript as Typescript is built on top of
JavaScript [2].

Firestore Database is a NoSQL database which means no JOIN queries are
allowed. This was a challenge as in a few places the platform required to
query multiple tables, like for example listing the courses and students on one

page [6].



Lessons

Angular as a framework and its project structure can be difficult to
understand initially. It provides two ways to create a routing implementation:
- Basic routing: dictates that all components should be downloaded at
the same time
- Lazy routing: dictates that some components should be downloaded
as “chunks” as the user navigates within the web application.

Each strategy has its advantages but in summary, the basic routing is good
for smaller applications while lazy routing is more fit for bigger applications.

In our case, we choose the basic routing as the application contains around
seven different screens and side navigation [2].

Typescript as a programming language is very flexible and it works very well
with the Angular framework. Typescript is updated independently from
Angular which means that we get frequent updates of potential bugs.

The transition between JS and TS is seamless and somewhat easy to
understand [10].

Regarding the layout, Angular uses two ways of writing style:
- CSS: the classical way of writing style for HTML which Angular provides
by default.
- SCS: the more advanced way of composing our style classes and is a
“preprocessor” scripting language, meaning that it needs to be
translated into CSS by a compiler(in our case Angular).
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Responsive design is one of the most important things to consider when
building a modern website. There are three different types of screen sizes
that we need to consider when designing the UX of our platform:

- mobile(with breakpoint between 480px - 768px),

- tablet(with breakpoint between 768px and 1024px),

- Desktop(with breakpoint between 1024px and above).
Bootstrap is included in the Angular framework and allows easy use of
breakpoints, flex-containers and tables in a very responsive way [7].

Sending data to a remote Database is a mandatory integration in any
dynamic web platform. In our case, we choose Firestore Database which is a
NoSQL fully managed database by Google. It requires minimum integration
and is completely separated from the frontend code. The database is
contained in a different environment from the frontend, which is hosted on a
separate server that allows scalability [12].

Limitations.

While researching and later developing the platform a few limitations were
encountered:

- NoSQL DB doesn’t allow JOIN queries, which is a huge limitafion for a
complex platform. It can be resolved by duplicating data which is not
always ideal [11].

Improvements

The UX and Ul had to be implemented for 3 different screen sizes: desktop,
tablet, and mobile. Angular and Booftstrap together take care of adjusting
some of the layouts automatically but extra care has to be taken to make
sure that all screen sizes work as expected.
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More functionality should be added before releasing the app in the real
world:

- advanced student profile, with the ability to request the student data
hosted on the servers as per GDPR rules,

- social sign in with Google, Facebook and, Apple, which most of the
modern platforms have,

- a messaging feafure to allow students and university admins to
communicate in real-fime.

The platform should allow in the future to gather feedback for continuous
improvement. To get user feedback various tools like Zendesk or JIRA can be
used.

Deployment in a real environment

Cloud providers can be used to deploy the platform into a real-life
environment. For example, the website can be hosted in AWS S3 buckets
and the MongoDB atlas in Google cloud can be used to scale the backend.

Hosting costs should be estimated before a real-life deployment is made.
Different Cloud providers offer different pricing and scalability should be
considered when choosing a hosting provider [13].

Continuous integration must be implemented before an actual production

release happens. It allows developers to contfinuously develop, test, and
release the product in a very agile way.

12
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Appendix

Useful links:
Deployed website in the cloud:
https://student-management-5¢c7a0.web.app/pages/courses

Github project source code:
https://github.com/bianca-antoci/student-management-platform

Link to Firebase Database:

https://console.firebase.google.com/project/student-management-5¢c7a0/firestore/data

~2Fusers~2F1604783837054

Project instructions:
1. Pull the project from GitHub
2. Run npm install
3. Run ng serve

To login like an Admin (fig. 10):

- email "john.smith78@gmail.com'
- password “1234567"
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Implementation screenshots:

University of London

Courses availabe in University of London

] Login
Register Health and Social Care

%, Contactus
Diploma in Health and Social Care Management is designed to enable learners to develop a sound understanding of policy, management theory and practice in health and social care. It provides learners with

i JOIN
an epportunity to engage with the challenges facing professionals, services users and policy makers in own country. !

Help.

CertHE in Skills

Figure 01

University of London

[0 Courses our details

] Login
Health and social Care

Bianca
, Contactus

7 Help Antoci

bianca.antoci96@gmail.com

REGISTER NOW

Figure 02
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B Bianca

Figure 03

Student Management ¥  Cloud Firestore Go to docs ‘ o

Data Rules Indexes Usage

‘ﬁ > users > 1604838223252

2 student-management-5c7a0 [ users = 3 B 1604838223252 :
<+ Start collection -+ Add document -+ start collection
courses 160847838370854 + Add field
users > 1604835086796
email: "bianca.antoci96@gmail.com’

1604838223252 >
firstName: "Bianca"

isApproved: false
lastName: "Antoci”
password: "123123123"

selectedCourse: "I"

Figure 04

University o

Tl Courses

Login
3 Register

2 Admin
%, Contactus

?) Help

New to the platform?

Figure 05
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University of London B Biancs

Module 1
3] Login 607100

[2) Register
Module 2
60/100

&, Contactus
2) Help
Module 3

60/100

Module 4
60/100

Module 5
60/100

Module 6
60/100

Module 7
60/100

Module 8
60/100

Figure 06

University of London




Figure 07

University of London

I courses

Jehn.smith78@gmail.com

Register
, Contact us

Help

Figure 08

University of London

1T Courses
Login

] Register

Contact us

Help

Figure 09

CONTINUE

New to the platform?

John

ADD NEW COURSE

Health and Social Care

Diploma in Health and Social Care Management is designed to enable learners to develop a sound understanding of policy, management theory and practice in health and social care. It
learners with an opportunity to engage with the challenges facing professio services users and policy makers in own countr

CertHE in Skills

This programme is specificall e e bility, ensuring that students are able to use workplace experiences to inform their studies throughout each module. Explicit outs
include the creation of digital portfolios, through which students can demonstrate their understanding of key skills, theories and methodologies for use at interview and to secure
progression
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Data Rules Indexes

Figure 10

University of L
[ Courses
| Login

Register

Contact us

Help

Figure 11

Student Management »  Cloud Firestore Go to docs ‘ o

Usage

ﬂ > users > 1604783837054

2 student-management-5¢7a0 B users = i B 1604783837054 :
-+ Start collection -+ Add document -+ Start collection

courses 1684783837054 > + Add field

users > 1684835886796

email: "john.smith78@gmail.com”
1604838223252

firstName: "John"

isAdmin: true

isApproved: true

lastName: "Smith"

password: "1234567"

selectedCourse: "i

] John

ADD NEW COURSE

Health and Social Care

Diploma in Health and Social Care Management is designed to enable learners to develop a sound understanding of palicy
provides lean vith an opportunity to engage with the challenges facing professionals, sel s users and policy makers in own coun

management theory and practice in health and social care. It

CertHE in Skills
This programme is specifically focused on employability, ensuring that students are able te use workplace experiences to inform their studies throughout each module. Explicit outco
include the creation of digital portfolios, through which students can demonstrate their understanding of key skills, theories and methodologies for use at interview and to secure career

progression.
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Student Management ~  Cloud Firestore Go to docs ‘ o

Data Rules Indexes Usage

A > courses > 1604844060516

2 student-management-5¢7a0 B courses = : B 1604844060516 :
+ Start collection -+ Add document -+ Start collection

courses > 1604844666516 > + Add field

users INIZrhurT4rlJJbzyRQT

description: "Diploma in Health and Social Care Management is
designed to enable learners to develop a sound
understanding of policy, management theory and
practice in health and social care. It provides learners
with an opportunity to engage with the challenges facing
professionals, services users and policy makers in own
country."

id: "1604844060516"

title: "Health and Social Care"

Figure 12

University of London

0 Courses Create course
+] Login

[2) Register

A Admin

&, contact us

CREATE COURSE
7) Help

Figure 13
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Student Management +  Cloud Firestore Go to docs ‘ o

Data Rules Indexes Usage

M > courses > INIZrthurT4rlJJb...

2 student-management-5¢7a0 B courses = @ B NiZrhurT4rlJJbzyRQT :
-+ Start collection + Add document 4+ Start collection

courses > 1604844060516 4 Add field

users INIZrhurT4rlJJbzyRQT >

description: "This programme is specifically focused on
employability, ensuring that students are able to use
workplace experiences to inform their studies
throughout each module. Explicit outcomes include the
creation of digital portfolios, through which students can
demonstrate their understanding of key skills, theories
and methodologies for use at interview and to secure
career progression.”

id: "INIZrhurT4rJJbzyRQT"

title: "CertHE in Skills"

Figure 14

University of London

[ Courses
'] Login

D Reglster Veronica Antoci ACCEPT

_ Contactus Bianca Antoci ACCEPT

@ Help

Figure 15
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Student Management ¥  Cloud Firestore Go to docs ! o

Data Rules Indexes Usage

M > users > 1604835086796

2 student-management-5c7a0 B users = 3 B 1604835086796 :
-+ Start collection + Add document <+ Start collection

courses 1604783837654 + Add field

users > 1664835686796 23

email: "bianca.antoci945@gmail.com”
1664838223252

firstName: "Veronica"

isApproved: true

lastName: "Antoci"

password: "123456789"

selectedCourse: "i

Figure 16

University of London

IJ Courses
COURSES
Login

@ Register Veronica Antoci

&, Contactus Bianca Antoci ACCEPT

Help

Figure 17
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University of London B Bianca

I courses Module 1

)] Login 60/100

%) Register

Module 2
60/100

. Contactus
) Help
Module 3

60/100

Module 4
60/100

Module 5
601100

Module 6
60/100

Module 7
60/100

Figure 18

B Bianca

Figure 19
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University of B Bianca

Tl Courses

] Login Blanca

3 Register At

L, Contactus
blanca.antoci96@gmail.com
?) Help

Course

Health and Social Care

Figure 20

= University of London Q B Baw

1 Courses

Blanca

Antocl

L - Contactus
bianca.antocis7@gmal.com
?) Help

Course

Health and Sodal Care

Figure 21
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Student Management ¥  Cloud Firestore Go to docs ,‘ o

Data Rules Indexes Usage

M > users > 1604838223252

23 student-management-5c7a0 B users = @ B 1604838223252 :
-+ Start collection + Add document <+ Start collection
courses 1604783837054 + Add field
users > 1604835886796 S -
email: "bianca.antoci97@gmail.com’ (string) []
1684838223252 >

firstName: "Bianca"
isApproved: false
lastName: "Antoci”

password: "123123123"

selectedCourse: "i

Figure 22

Courses

Register

Admin

Contact us

Help

Figure 23

25



0 O ] 1L 1le]| 2]

IPad minl ; IPad Pro IPad Pro
(7.9%) ) {10.5") {12.9%)

IPhone SE IPhone B BOO = GO0 1366 = 768 1920 x 1080

UofL

iversity of
=] Login
[2] Register
S Admin
¥ Contact us

(%) Help

Figure 24




0 [ ] I

=] n cad P -]
|Phone SE |Phone B e I'!]I ! H-ﬂ:.l fer ”_ ?.:I F:FC BOO = 600 1366 x 768 1920 » 1080
[7.9%) {10.5%) {12.9")

UofL

Courses availabe in University of
London

Health and Social Care

CertHE in Skills

Created by E

Figure 25




@ Student Managemen| g X B/
@ student-mana  To: pianca.antoci96@gmail.com

Lc

University «

Figure 26

28



in Web Development e D @

QO O B O 3 N 9

OB @ — 9% 4

Figure 27

29



