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ABSTRACT - Responsive Web Design (RWD) is a technique that allows web sites to adapt dynamically based on the
device the user views them on; therefore, allowing for various devices having differing sizes and resolutions. This research
study focuses on the effects of RWD and how users interact with the web via usability, accessibility, and interaction
efficiency. The research methodology used is comparative research design in order to compare responsive websites with
non-responsive websites. The results from this research demonstrate that users experienced an increase in ease of
navigation, decrease in effort required to use the web site, and increase in level of engagement due to RWD. Therefore the
conclusion of this paper is RWD is critical to today’s web development environment.
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I. INTRODUCTION

In our world today all users have rapid access to digital devices that have dramatically changed the way we obtain and use
content on the web; therefore, today’s user has the ability to access the web virtually anywhere with their smartphone, tablet,
or desktop computer each having different sizes and resolutions. As a result, maintaining consistency across all platforms
is difficult. Traditional fixed layout designs do not allow for flexibility within the various screen environments, thus
consistently creating poor usability and navigation issues for users that access a web site that utilizes fixed layouts.
Examples of difficulties encountered when accessing web sites built with fixed layout designs include excessive scrolling,
unreadable content, and poorly aligned interface items. Responsive Web Design (RWD) is a methodology used to overcome
the limitations of fixed layout web site design by allowing a web site to automatically adjust the layout and content to match
the characteristics of the device the web site is being viewed on. By having this capability of adapting web sites increases
usability; therefore providing a consistent experience within the user’s navigation through different devices [1]. Therefore,
RWD is becoming a common practice in today’s web development market.

II. LITERATURE SURVEY

Research has repeatedly demonstrated that mobile-friendly design improves user experience by offering mobile-optimized
sites, which have been identified as causing users to abandon non-mobile-ready sites. This highlights the necessity of
responsive layouts [2]. It has been established through usability engineering research that using responsive interfaces
decreases the amount of effort required by users to perform actions like zooming and scrolling horizontally, increasing both
efficiency and user satisfaction [3]. Responsive design has also been proven to increase accessibility and readability of web
pages on mobile devices. This is important because mobile-friendly websites will rank higher in search engines because
search algorithms are programmed to rank mobile-friendly sites at the top of their results [4]. Researchers have indicated
that not having a properly optimized responsive web design could negatively affect performance due to an increase in
resource loading time. Therefore, to reap maximum benefits from responsive web design, it is essential to implement

properly [5].

III. METHODOLOGY / APPROACH

comparative methodology was used for conducting a study for this project to evaluate the effectiveness of responsive web
design.

A. Data Selection

Data was collected from two types of websites, including:

e Responsive websites
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e Non-responsive websites

B. Evaluation Criteria

The following criteria were applied for both groups of websites:

e Page load time

e FEase of navigation

e Content readability

e User interaction efficiency

Parameter Measurement Method

Load Time Seconds (PageSpeed Tool)

Navigation User task completion rate

Readability User rating (scale 1-10)

Engagement | Time spent on website (minutes)

Table 1: Evaluation Criteria Definition

C. Tools Utilised

e Browser Developer Tools were used to evaluate website layouts

e Performance evaluation tools were used to evaluate website page load times

e User observations and feedback analysis were used to determine how satisfied users were with both types of websites.
D. Procedure

Both types of websites were involved in user activity across varieties of devices; thus, both user interaction behaviors as
well as user feedback were evaluated to assess how differences in the structure of a website (i.e., design) affects the user's
overall experience. This methodology is consistent with usability evaluation methods already described in previous articles
of research [6].

Responsive Web Design

ﬂ-
Mobile Tablet Desktop

Fig 1 Responsive Web Design

IV. RESULTS & DISCUSSION

Parameter Responsive Website | Non-Responsive Website | Improvement (%)
Page Load Time (sec) | 2.3 4.8 52% Faster
Navigation Efficiency | High Low Significant
Readability Score (/10) | 9.0 5.2 +73%

User Satisfaction (/10) | 8.7 4.9 +77%

Bounce Rate (%) 32% 68% -53%

Table 2: Comparative Analysis of Website Performance
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The results illustrate an undeniable benefit of utilizing responsive web design as opposed to using conventional layouts.

e Usability: Compared to traditional methods, users had an easier time navigating through responsive sites and
experienced fewer mistakes in their navigation.

e Accessibility: The content displayed on these sites was easily legible and required no extra changes to read.

e Engagement: The time users spent engaging with the site was noticeably longer for responsive sites than for traditional
ones.

e Performance: The time perceived by users as being spent waiting for the web page to load was reduced for optimized
responsive sites compared to traditional sites.
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Fig 2: Performance Comparison Between Responsive and Non-Responsive Websites

The results of the present study align with prior literature that supports the impact of adaptive design upon enhancing user
satisfaction [7]. Using a traditional website can take more of an effort to navigate, thus, leading users to become frustrated
and abandon the site.

The findings support the notion that implementing responsive web design appropriately will dramatically improve the
overall user experience.

V. CONCLUSION

Responsive Web Design (RWD) is vital to creating effective web experiences across all devices. Research shows RWD has
a positive effect on usability, accessibility and user engagement, while making it easier for users to interact with the content.
While implementing RWD may take more effort in the short term, the benefits of using RWD far outweigh the extra work.
As the variety of devices people use continues to grow, RWD will continue to be an important part of creating web
applications in the future.
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