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Abstract

We are currently living in the Web 3.0 era where websites and web
applications have become more and more popular. Most tertiary
curriculums offer at least one course in web programming so that their
students gain sufficient knowledge and technical skills to understand how
a website works and are able to create a website for a specific purpose.
However, it is a challenge to design and deliver an effective introductory
course (level-5) to teach modern web design and development to students
who have little, or no, programming background. Moreover, the web is
evolving rapidly, affecting not only the coding techniques and web
development approaches, but also introducing new concepts such as “CSS
grid-based” to replace the older “CSS flexbox”, “mobile first” to replace
the traditional “desktop first”, ‘“responsive design”, “progressive
enhancement” and many more. This creates difficulties in terms of what
topics and web techniques should be chosen to teach and how to teach the
breadth of topics effectively as well as provide the appropriate depth.

This article shares the selection of topics along with practical labs and
allocated time to teach them for the course “Website Development” (level-
5) offered at the School of Computing (SoC), Eastern Institute of
Technology, EIT. The selected topics are Web Content, Web Design, Web
Responsiveness, Web Interactivity, Web Accessibility, Web Publishing,
Web Copyright & Data Privacy, and three front-end programming
languages (HTML5, CSS3, JavaScript-6). A survey of 16-students was
administered to ascertain which topics were perceived as more difficult
and need more time to teach by analyzing all students’ feedback and
problems students faced up. As a result, modifications and adjustments are
recommended in order to enhance the success of course delivery in the
future. It is believed that these suggestions could provide some useful



information and guidelines for those who will design and teach the same
type of course in future.

1 Introduction

We are currently living in the Web 3.0 era where websites and web applications have
become more and more popular in all fields. Learning and mastering web concepts and
web development techniques is becoming essential for undergraduate students. The
School of Computing (SoC) at EIT has been offering an introductory course “Website
Development” (level-5) for two types of students: a compulsory course for SoC students
who have some programming experience; and an elective course for students from other
schools with no prior programming background. This level-5 course is designed to
provide students with the knowledge and skills to create a static website that meets a
specific client brief. Upon the completion of this paper, students able to:

1) Create a professional website specification document that meets a client
design brief.

2) Apply website design principles and practices to create effective static
webpages that meet client specifications.

3) Explain and apply professional, legal and ethical principles relevant to
website design.

Moreover, this course does not require any prior knowledge of HTML or web design.
The course does not have a required or recommended textbook because the subject is
cross-disciplinary and includes a combination of various web technologies which are not
found in any single textbook. As mentioned clearly in the course objectives, this course
is focused mainly on client-side technologies necessitating the incorporation of modern
web concepts in both design phase and development phase. In terms of practical
assessment, students will first choose a topic that they are interested in, then gather
information to plan and design a website specification document, and finally create that
website by utilizing a trio of web languages (HTML, CSS, and JavaScript).

Technically, there are two ways to create webpages — (1) the classical method by
using web languages to develop a website from scratch and (2) the visual drag-and-drop
method by using web framework editors (such as Wordpress, Wix) or Page Builders.
Vojtesek and Forman (2022) suggested the use of Page Builder to teach web design and
development for learners who have little programming background. However, an
introductory course that provides students with a strong foundation and skills in web
coding with pure HTML/CSS/JS means the students will be better equipped when it
comes to different professions latter such as web design, wed development, digital
marketing, data analytics, digital business, etc. Moreover, the modern trio of web
languages, HTML-5, CSS-3 and JavaScript-6, can be used to create a contemporary
website using straightforward techniques. In the next section, these techniques using
HTML-5, CSS-3 and JS-6 are explained in detail to implement the web design concepts
presented in this paper.

Technologically, a website is a collection of publicly accessible and interlinked
webpages that share a single domain name. Every webpage looks different but each
webpage is simply a single HTML document which contains text, media files (images,
audios, videos) and hyperlinks to other webpages. Web technologies have been evolving
over last 30 years from Web 1.0 (1990) to the current Web 3.0. While the Web 1.0 was
all about reading information, Web 2.0 was more about reading, writing and creating



information where users were able to join social platforms and contribute content to them.
We are currently living in the Web 3.0 era which is about reading, writing and owning
information, so this course content is designed to embrace Web 3.0 concepts and the
latest features of a modern website must have. Karen (2017) suggested that the web
responsiveness should be integrated in the “Web development” course because
responsive web design has become a standard industrial requirement in recently. By
learning appropriate HTML and CSS features, students with little or no programming
experience are able to create a user-friendly, modern-looking, responsive website. In
addition, the “mobile-first” approach to create a responsive web is covered because
mobile internet usage surpassed desktop usage in 2016 and people have spent more and
more time accessing the internet from mobile devices. Saba et al. (2019) found that most
computer science students learnt little about accessibility in higher education, however,
Web Accessibility is undeniably an important topic and should be included in all web
development courses because websites on the World Wide Web must be designed and
developed so that people with disabilities can use them. More specifically, everyone
should be have the opportunity to perceive, understand, navigate, interact, and contribute
to the website equally. In the next section, the list of topics (both theory concepts and
practical lab) covered by the introductory course is presented along with the time
allocations needed to teach them effectively to the appropriate depth.

2 Suggested topics and associated practical labs

The selected topics within the “Website Development” (level-5) course are Web
Content, Web Design, Web Responsiveness, Web Interactivity, Web Accessibility, Web
Publishing, Web Copyright & Data Privacy, and three front-end languages (HTMLS5,
CSS3, JavaScript), as shown in Table 1. Considering that most students in the course
have no prior experience with web programming or web technologies, an appropriate
amount of time in practical session is allocated to teach these topics. As for debug and
development tools, all course materials and practical labs are designed for use of any
code editor (Notepad++, Visual Studio Code, etc.) and to run on any web browser
(Chrome, Firefox, IE, Safari). All the topics presented below, and their order are designed
to be delivered effectively within a designated time frame of 14-weeks. Each topic is
organized with a clear rationale and concrete objectives so that the content of the teaching
materials (lectures and practical labs) makes sense to the students in the context of the
course.

Topic 1: Web Content
Content (covered in lecture time): This topic introduces students to the World Wide
Web in general and websites, in particular. Web content is composed of text and
media (images, audio and video) elements that are made available online to those
people using the web. In website development, “content” is considered king.
Lab (practical): Students learn how to use Hypertext Markup Language (HTML) to
create web content by using different HTML elements (tags). They also learn how to
set HTML tag attributes (properties) to change these element styles (color, text-
alignment, background color).

e Text content: heading (<hl>-<h6>), paragraph (<p>), list (<ul>,

<ol>), table (<table>)
e Media content: image(<img>), video(<video>), sound (<audio>)



Duration: 6 hours (lecture and all related activities: 2 hours, practical: 4 hours).

Topic 2: Web Design

Content: This topic discusses the web design process to create a website focusing on
aesthetic factors (layout, user interface and visual imagery) in order to make a website
eye catching and easy to use. Web design requires different skills and discipline such
as Web Graphic Design, User Experience (User Usability & User Compatibility) and
Search Engine Optimization (SEO).

Lab: Students learn how to use HTML to create a webpage layout and Cascading
Style Sheet (CSS) to add make-up to the website presentation.

e Color: Create balanced and harmony color theme by defining color for
text (<color>) and background (<background-color>)

e Typography: Make website easy-to-read by defining CSS properties:
font-family, font-size, font-weight, font-style, line-height, word-spacing,
letter-spacing, text-align,

e Webpage layout: Use CSS properties (“display” and “position”) to
arrange web content into sections, columns and boxes that line up
information hierarchy and feel balanced. Try not to use “float” or
“table” when defining webpage layout.

e Web animation: use CSS to animate HTML elements without using
JavaScript (transform, transition and @keyframes)

e Web navigation: use CSS to create a navigation menu to hyperlink
different webpages.

Duration: 10 hours (lecture and all related activities: 3 hours, practical: 7 hours).

Topic 3: Web Responsiveness
Content: This topic addresses the “mobile first” and “desktop first” approach to
developing a website so that the final website is displayed well on different types of
devices such as smartphones, tablets, laptops, and desktop computers.
Lab: Students learn how to use HTML and CSS to make a webpage responsive to a
variety of screen sizes by adding media query property in CSS file.

e Responsive layout: use HTML semantics & flexbox or grid CSS

properties along with @media keyword

e Responsive media content: image, audio, video

Duration: 6 hours (lecture and all related activities: 2 hours, practical: 4 hours).

Topic 4: Web Interactivity
Content: In the preceding topics students have learnt sufficient knowledge of HTML
and CSS to create a static website. In this topic they will learn an important aspect of
a website — website behavior and different ways a website can communicate with
users. Students learns fundamental elements such as buttons and forms which offer
users a means to actively interact and engage with web content.
Lab: Students learn how to use Javascript (JS) — a full-on programming language —
to add interactivity and functionality to a website. They also learn about JS events
(click event, drag event, key-up/down event, etc.)
e  Use getElementByld() or getElementsByClassName() method to get and
manipulate HTML elements.
e Coding with Javascript: data types, variables, condition statements, loop
statements, array.



e  Use different types of HTML inputs: text, number, button, date-picker,
color-picker, select, check box, radio box, etc.
e Create fundamental website components: slideshow, dropdown select,
curtain menu, animated accordion, flip box, timeline.
Duration: 12 hours (lecture and all related activities: 4 hours, practical: 8 hours).

Topic 5: Web Accessibility

Content: This topic shows students how to develop a universal website so that people
with disabilities can perceive, understand, navigate, interact, and contribute to the
Web equally. Web accessibility benefits individuals, businesses, and society. Tim
Berners-Lee, the World Wide Web inventor said that “The power of the Web is in its
universality. Access by everyone regardless if disability is an essential aspect”.

Lab: Students learn different web techniques to create a website so that people with
disability (auditory, cognitive, neurological, physical, speech, visual) can percieve
and interact with the website.

e Use JS to customize text size, to add control buttons to manipulate with
media contents (audios and videos) such as maximize/.minimize buttons,
mute button, caption button.

e Use JS to add notification and feedback to show the outcome of each user
interaction with website.

e Use available Web Assistive Technology such as Text-To-Voice or
Translation to improve website accessibility.

Duration: 6 hours (lecture and all related activities: 2 hours, practical: 4 hours).

Topic 6: Web Legal & Ethical
Content: Students are exposed to legal and ethical issues related to web design and
development. A website is considered a work (like a book, movie, picture, song, etc.)
an is therefore protected under copyright law. This topic looks at the Copyright act
1994 & Amendment 2011, Creative commons (CC) licenses, Fair Use, Public
Domain, Privacy Act 1993 & 2020, Unsolicited Electronic Message Act 2007.
Lab: Students learn best practices to avoid copyright infringements and privacy
breaches.
e Create and add a Privacy Policy Webpage to the website which states
clearly how the website collect and handle website user’s personal data.
e Add credits and acknowledge section inside the page footer to all
resources or materials used on website.
Duration: 6 hours (lecture and all related activities: 3 hours, practical: 3 hours).

Topic 7: Web Publishing
Content: This topic introduces students to the Internet, website domain (DNS), and
the process of publishing a website on the World Wide Web. Students also learn about
the website load time and techniques to improve page loading speed by choosing
appropriate hosting and optimizing media files (images, audios, videos).
Lab: Students practice to upload a website online and investigate the website
performance by using the browser “inspect” feature.

e Use Github account to publish students’ websites
Duration: 3 hours (lecture and all related activities: 2 hours, practical: 1 hours).



In sum, the Table 1 presents the list of selected topics and relevant teaching time
allocated for the “Website Development” (level-5) course.

Topic Duration

1 | Web Content 6 hours
2 | Web Design 10 hours
3 | Web Responsiveness 6 hours
4 | Web Interactivity 12 hours
5 | Web Accessibility 6 hours
6 | Web Legal & Ethical 6 hours
7 | Web Publishing 3 hours
Total 49 hours

Table 1: List of topics and teaching time allocated

3 Students’ feedback and difficulties

In 2021, upon the level 5 Wed Development course completion, a survey of 16-
students was carried out to ascertain (1) whether the course fulfill their expectations, and
(2) difficulties/issues students faced while completing the course. Based on the students’
feedback, recommendations for modifications or adjustments are made in order to
enhance the success of course delivery in the future. Overall, the feedback was very
positive: most of student commented that the course was well organized, and that the lab
practical instructions were clear and accurate. One particular rewarding piece of feedback
was,

“After coming to the conclusion of this course, | have become more aware
about website design and how it can affect not only the view and appearance
of such a website but the effect it may have on people with disabilities. | very
much appreciated learning about the effect poor user experience and
accessibility has on people with disabilities. Despite learning about html and
css prior to this course | am glad that | am able to expand my knowledge on
said languages including JavaScript.”

However, 82% of students found it challenging to learn and master the technical skills
required to develop a responsive and interactive website, while 12% found it easy to do
this. Below is a detailed collection of specific difficulties that students faced.

>

“Struggle in uploading the website online.’
“Trouble in implementing JS into a webpage.’
“Poor time management, difficulty getting a slideshow work.
“Make all the elements in the website responsive”

“Time management. Creating a forum is really hard.”
“Design issue”

“Lack of creativity to design a website. Handling the JS codes. Applying styles CSS to
the website”

s

”




“Struggled with the design phase as ['m not very creative.”

“Struggle in creating a slideshow, dropdown menu for mobile, publishing the website
online.”

“Javascript is difficult to learn”

“Found JS a lot more difficult to understand compared to HTML & CSS.”

“Issues implementing scaling images, and the general structure”

“A lot of problems in creating the responsive dropdown menu”

“Make website responsive”

“Trouble in implementing the responsive layout segment”

“The most challenging part was to get the filter working. Issue with my slideshow”
“Create banner as slideshow”

“SlideShow was hard”

“Issue on the responsive element”

A content analysis of the difficulties students faced allowed visualization of the topics
and the relative number on times they featured in the students feedback (indicated by the
size of the text) in Figure 1.

Figure 1: Visualized level of topic’s difficulty: bigger text corresponds to more challenging

In response to the students’ feedback, it is recommended that more time is spent on
on “web interactivity” or Javascript — increase up to 15 hours of teaching instead of 12
hours. This matter is not a new finding; Thomas et al. (2011) reported that students
without prior experience demonstrated a shallow engagement with JavaScript so he even
suggested to only teach HTML and CSS in the introductory course and leave JavaScript
for a later and advanced course. During the practical lab, a short workshop on how to use
the “Inspect” feature of Web Browser to view JavaScript errors, understand and interpret
those error in correct way in order to debug it successfully would be beneficial. More
time in the practical sessions needs to be dedicated to creating Web components such as
Slideshow and dropdown select.

4 Conclusion

Most tertiary curriculums offer at least one course in web programming so that their
students gain a sufficient knowledge and technical skills to understand how a website
works and able to create a static website for a specific purpose. According to Xinogalos
et al. (2012) and Xusheng et al. (2013), it is a challenge to design and deliver an effective
introductory course (level-5) to teach modern web design and development concepts to




students who have little or no programming background. Moreover, the web is evolving
rapidly, affecting not only the coding techniques and web development approaches, but
also introducing new concepts as “CSS grid-based”, “mobile first, “responsive design”,
“progressive enhancement” and many more. This creates challenges in terms of what
topics and web techniques should be chosen to teach and how to teach these effectively
to the appropriate depth.

This article has shared the design and teaching content of the Website Development
course (level-5) offered by SoC at EIT. More specifically, the following questions were
answered: “what are the list of topics covered?”, “what order are the topics taught in?”,
and “how much time is dedicated to teaching each topic?”. The seven ordered topics
included in the course are: Web Content, Web Design, Web Responsiveness, Web
Interactivity, Web Accessibility, Web Legal & Ethical, and Web Publishing. Feedback
received from the students in 2021 indicate that more time should be dedicated to
teaching “Web Interactivity” or Javascript and there should be a workshop on how to use
the “Inspect” feature of Web Browser to view a JavaScript error, understand and interpret
the error in the correct way in order to debug it successfully. The introductory “Web
Development” course presented in this article along with these suggestions provide some
useful information, guidelines and insights for those who would design and teach a
similar type of course in other institutes.
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