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Abstract

Due to the rapid development of the IT industry, there are many different devices for accessing the web: desktop
computers with a wide range of screen dimensions, tablets, mobile phored;i&ice there is a need for adapting
the web content layout foifterent screen dimensions and resolutions. Responsive web design is a modern
technique for that purpose. This paper considers the implementation of responsive wemgesicfice. V¢

conducted a survey and ansdgl 470 websites of various categories @ountries and give an analysis on the
obtained results.
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Introduction

Due to the evolution of techniques and communication devices in the past decade, anyone can
easily surfaroundthe web using a PC, mobile phone, tablet, television, game console, etc. All
these devices have the ability to access to the internet, andhleavevin screen dimensions and

use different resolutions. Hence web designers should take care that the content of their website
is readable and functional on all these resolutions.

That was a motivation for the development of Responsive Web Design (RW®j}erm RWD

was first mentioned by Ethan Marcott eAlistnh hi s
aparfi Therein(Responsive Web Design, 2Q18e decribed theories and the applications of
RWD. One year later, the term RWD was ranged on the second positibopoweb Design
Trendsin the British emagazine .net.

The year 2013 was announced in Mashable Inc., the BAnséricannews websitetechnology

and social media, as a yeaf RWD, (Mashable, 2013). Hence theeddof the authors of this
paperto investigate the extent to which RWD is implemented in practice. For that purpose, we
checked 470 websites in four different countries: Serbia, Canada, UK and USA.

The authorsameto the conclusion that it is necessary to educate web designers and constantly
affect to the good organization of the HTML page, sd thay could easilyadapt to different
resolutiors anddevices.
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Responsive Web Design (RWD)

The main idea of the basic principles of RWD &idh Internet Applications (RIA) i8Veb for

All and Web on Everythingsee (Karoli , 3. THe ®ssence of this idea is to enable access to
the web content for all existing media. As already stated in the Introduction, nowadays, there are
various types of devices for accessing the Internet that have different screen dimdhsions.
users haveimilar needs whesurfing around the web, regéedsof the device they are using.

For, example, getting information from websites created for wide screen compuatessing

the web by mobile phonean be quite uncomfortablelencethe need for adaptintpe layout of

the web content for different screen dimensions and resolutions. On the other hand, creating
different web pages for various devices is a hard work for web designers, and should also be
avoided. Together with the development of thedia indistry (mobile phones,Rads, screens),
techniques for adapting web content for different media are developing too. In this context,
RWD appears to begoodsolution.

In the last four years, there is an increase for more than 45% of the use of mobéde furon
accessing the web. The estimated number of people accessing the web per mobile phone is about
1.1 billion (Musti, Kashyap, 2013.). According to a prediction of the Ericsson company,
(Vanguardngr 2014, the rumber of mobile phone users will reach 9 billion in 2018. It is
expected that smart phones keep the leader position among other mobile devices.

Overall, the content layout shioube well adapted to thesersmedia. As we can conclude from
Fig. 1, there is a wide range of screen dimensions and devices.

1024+ - 1023-768  767-480 IIUp to 472

= [

Fig. 1. Content layout on different media (Musti, Kashyap, 2013.)

It is not flexible and not profitable to conduct surveys about what devices users useefsiray

your website and adapting the website according to the results. The right solution for different
user devices is creating a flexible, smart and adaptive website. In order to do so, one has to take
into account different screen dimensions and tggwls and to adapthé content layout
accordingly.This is a relatively new concept and requires a well organized HTML structure, as
such a structure can be flexible to different devices. Therefore, it is advisable to pay attention to
(Developing responge, 2013; Images Guide, 2013)

1 The number of columns of the web page should be adaptive to the screen/window
dimensions
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1 The menus and the content have to be displayed according to the interest of the users
Imagesand videos shouldynamicallybe resied inorder to fit the screen width

1 Menus, links and buttons have to be bigger amch screen devices, so it could enable a
user friendly environment

1 The space between interactive links has to be sufflgidnigh in order to avoid an
occasional press on stthdevices like smart phones or tablets

1 The font size and line spacing should be determined to enable easy reading. The number
of columns should also be carefully chosen in that manner.

1 Using CSS3 rules for visualfefts instead dmages

RWD is a clientserver technology. It is mainly realized through Cascading Style Sheets (CSS).
The main idea of RWD is that adapting the content layout is realized with minimum server
requests. RWD works the best when the content renders according to the device.

Fig. 2: Adaptive weltontentiayout(Musti, Kashyap, 2013.)

Generally, the content should not be reduced so emlyethat it becomes hardly readable. It
rather should be adapted to the screen dimensions (Fig. 2). In other words, it should intelligently
re-shape itself for maximum usability and impact.

Creating a resptsive website requires using eoportionbased grid, fletble images and CSS3

media quees. The poportionb ased gri d i s of ttsebasicidealishaetde AF | u i
dimensions ball elements should be given in relative units, i.e. in percentswi@readixed

units like pixels should be avoided. One should also figxeble dimensions for images which

are proportional to various screen resolutions. @&8lia quees allow usto create different

styles for various screen dimensions and devices. On that way, the web page is displayed using
the style which is best adapted to the users screen dimensions.

RWD limitations

Besides all above mentioned advantages, there are also isataéidns of RWD. First of all,

there is no universal screeesolution, whicHits all devices. In other words, the so callenhe
sizefits-all" resolution does not exist. Usually, it is not possible tetcltrthe web content from

the snallest smart phone to the resolution of the biggest smart TV. The pictures might be of low
resolution and the text might be of low readabilitirerefore, iis important to optimize content

to the needs of the business.
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Besides RWD, there are some rulesclitcan help adapting the content layout without changing
the elements: After determig the optimal content width just add margins to fit the rest of the
screen. This is what we called semsponsive web pages.

One of the limitations of RWD is that sonoéder web browsar do not support CSS3 media
gueies. InTable 1 the browser support of son@@SS3rules regarding to propertie¢sansform
andtransitionare presented.

Table 1i Browser supportor CSS3 propertiesansformandtransiion (Browser suppdr 2013

transform 10 @ ¢ -webkit- -weBkit- 3.1 O
transform-origin & 6  -webkit- -webEit-3 ()
transform-stvle & 6  -webkit- 12 -wepkit- S

transition 10 (%} 16 ¢ 26 -webkit- 3 )
transition-property 10 (*) 6 ¢ 26 -webkit )
transition-duration 10 & B & 26 -webkit- 3 O
transition-timing-function 10 & s & 2 - ,ceE}lt* O
transition-delay 10 & 6 € 26 -webkit- 3 )

A solution for some otheselimitations are prefixes for the CS$roperties which makiose
features worilng well in variousbrowsers. As shown in thEable 1, for exampléhe browser
Mozzila is using prefixwebkit . Overall,in spiteof all limitations, the benefit of using RWD is
significant.

Statistics and tools for RWD

According to Browser support, 2033 the most commonly used screen resolutions are
1366x768px (mostly for laptops) 25% and 1900x1200px (desktop computergver 30%,
mobile phones with resolutidd00x480px- 0.5%. Searching the web by using mobile devices is
constantly increasing since 2011. The number of computers around the world 2adhes,
while the number of mobile phone ownéssup to 5billion. The needfor creating responsive
webcontent which can easily laecessetly using various devices abvious

Data presented in Fig. 3 were taken from references (Canadian Internet Usage, 2013; Mobile
Access Serbia, 2013; Mobile Marketing, 2014; Mobile iStiai 2013; Statcopunter, 2014)ig.

3 shows that, amonthe countries from the surveggesktop computers are the most used in
Serbia, and are used at least in the UK. Also, we can see that mobile phones are mostly used in
UK for accessing the web.
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Fig. 3. Usage of various devices for accessing the web in the period 01.2011. to 01.2014.

A tool for responsive design testidtp://responsive.victorcoulon.&nables a toobar on its
web page which giveoptions to check the layouts of different resolutions and devices.

Fig. 4 Preview of tool for RWD

This toolbarcan be connected with any accessed web page a check the layout of the following
resolutionsAuto (1366x677)1024x768 768x1024 480x32Q 320x480

The survey

The taskof this papewill be
1 Toexamine th@resence ofesponsivevebdesignin Serbia,Canada, UK and USA
1 Tocommentn usability representatioand legitimacyof usingRWD within web pages
Methods used in the survey foollectingdatawere descriptive andomparativanethods.
In thissurvey, weused two criteridor assessing the implementation of RWD:
1 Behaviar of the web content during Vieport reducing
1 The content layout on various screens and devices using tkeenafaroned tool
In our survey, we will classify the observed websites in three categories:

1 Fluid responsive websites,
1 Semiresponsive websites,
1 Notresponsive websites.

97


http://responsive.victorcoulon.fr/

Online Journal of Applied Knowledge Management
A Publication of the International Institute for Applied Knowledge Management
Volume2, Issuel, 2014

Fluid responsivewebsites are complete adaptive to different screen dimensions and the content
is visible on all devices and resolutions (mobile phones, tablets, laptops and PCs). This can be
achievedn two ways: by including CSS3 media screpreies which give us an @ortunity to
implement different CSS rules for different resolutionsooe can use JavaScript or jQuer
scripts for dynamic calculating the dimensions and positions of elements according to the screen
dimensions.

As we can see on the Fig. 5a, 5b and 8w same web site is shown RWD in all of screen
resolution on mobile, tablet and desktop devices.

Mobile (e.g. Apple iPhone)
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Fig. 5b Preview of fluid responsive site in Tak(Bize of the screen: 760x1024px, Portrait, Ratio 3:4)
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Fig. 5¢ Preview of fluid responsive site in Auto Size (Size of the screen:1366x598px, Landscape, Ratio 683:)

Semtresponsivewebsites contain a grid of certain dimensions, and their contentps\vadap

to a fixed screen dimension, but the content is no more adaptive on lower screesialimelhe

grid is mainly centeredhorizontaly, and has such dimensions to fit a wide range of screen
dimensions. In many cases it is the grid of 960px or 280pith. We call websites semi
responsive:

1 If the width of the main content divider is smaller than the majority of screen widths and
the rest of the page fits as a background, as shown on the Fig.6a and Fig.6b

1 If they have some element$ish are adapie to all screens, like menus or link buttons,

If the horizontal navigation bar is moving into a new line without changing the font size
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Special Properties

Fig. 6a Preview of senresponsive site when is shown in Auto Size
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Fig. 6a Preview of sentesponsive site when is shown in a smaller resolution

Not responsivewebsites have elements with fixed dimensions and do not change according to
the different devices and screen resolutions. They always keep the same layouirasnsho

Fig.7.

‘vhl

Fig. 7 Preview of nbresponsive site when is shown in a smaller resolution

In our survey, we checked the use of RWD of websites of various categories like real estates,
hotels, book stores, bike stores, music instruments, doctors, slem@staurants, foreign

language schools, flower shops, home appliances, etc. We tested 470 websites in total from four
different countries: Serbia, Canada, USA and UK. The obtained results are given in Table 2 and

Fig. 8 to 11.
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Table 2- The results othe RWD survey

Fluid -responsive Semiresponsive Not responsive Total
Serbia 20 65 32 117
Canada 39 83 17 139
UK 28 32 35 95
USA 28 54 37 119
Total 115 234 121 470

In our survey, wechecled 117 websites of the above listed categories from Serbia and obtained
the following results: RWD is found on only 17% websites. The majority of websites are semi
responsive (56%), and 27% of the checked websites are not responsive. From the obtained
resuts we can conclude that RWD is not presergeneralin Serbia. However, the majority of

the checked websitas semiresponsive, so we can conclude that there exist an idea about the
need of the use of RWD and that there is probably a lack of knowlemgecdcreate fluid
responsive websites since RWD is relatively new technique.

Serbia

M Fluid responsive ® Semi-responsive
Not responsive
27% 17%

56%

Canada

M Fluid responsive ® Semi-responsive
Not responsive
12% 28%

60%

Fig. 8 RWD in Serbia

Fig. 9 RWD in Canada

In Canada, there are about 60% seesponsive websites, and 12%t mesponsive ones. The

percentage of fluid responsive websites is 28%.

USA

® Fluid responsive m Semi-responsive
Not responsive

31%
st

24%

45%

UK

H Fluid responsive ® Semi-responsive
Not responsive
29%
37 \/‘

34%

Fig. 10 RWD in USA
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As we can see from Fig. 11, there are 37% nesponsive websites ithe UK The authors
realized that among theountries from oursurvey, UK holds the biggest percentage of tno
responsive websites.

Conclusions

The results of our RWD survey indicate that the majoritamdly®ed websites are not created
using the latest technologies like CSS3 and HTML5 and are not adaptive to vasolugions
and devicesThe commonlyused technologies are HTML@SS2, JavaScript, Flash and PHP.

Taking into account the results of our arsaly; RWD and new web technologies are taking big
steps to the future, since the need of adapting web stesarious devices is growing
continuously. The majority of web sites created before 2012 are optimized for resolutions of
1024x768 and 1280x1024, with a body width of 800px to 960px.

Social network link buttons and email forms are mostly flughoasive. Also, the most popular
social networks are fluid responsive. This could be one of #mmme for their big popularity.
Fluid websites are somewhat undepresented today, but they are definitely the future of web
design. In fact, creating a resporesivebsite is a complex process, and costs chrtaiore than

a common websiténe of the problems in implementing RWD is also the lack of knowledge in
this area. In other words, this technology is sloing introduced into the curriculum of IT
schools In The Higher Technical school of professional studies, there are several IT study
programs (Web design, Information Technology, Electronic Business and Multimedia) including
web design courses. The first two authors of this paper are teaching a sabggtinternet
Languages anddolswhich covers topics RWD techniques.

References

Browser support. (2013). CSS3 Browser Support Reference. Retrieved December 20, 2013 from
http://www.w3schools.com/cssref/css3_browsersupport.asp

Canadian Internet Usage 0(23). Statistic of Internet usage in Canada. Retrieved December 20,
2013 fromhttp://www.6smarketing.com/blog/infographi@anadiarinternetusage
statstics/

Kar ol i [ Ifcreasing tfe @vaibility of information using modern technologies of the
open Web to build user interfaces for mobile devi@asne Journal of Applied
Knowledge Management, Volume 1, Issue 2

Mashdle. 2013. Leading source for news, information and resources for Generdgtneved
Octoberl5, 208 from http://mashable.com/2012/12/11/responsieb-design/

Mobile Access Serbia. (2013). éess to the Internet using a mobile phone in Serbia. Retrieved
December 20, 2013 frohttp://www.androidrevija.com/3#8omacinstavai-srbiji-
pristupainternetukoristecimobilni-telefon/

Mobile Marketing. (2014). Percentage of consumer mobile device usage. Retrieved January 10,
2014 fromhttp://www.smartinsights.com/mob#@arketing/mobilemarketing
analytics/mobilemarketingstatistics/

102


http://www.6smarketing.com/blog/infographic-canadian-internet-usage-statistics/
http://www.6smarketing.com/blog/infographic-canadian-internet-usage-statistics/
http://mashable.com/2012/12/11/responsive-web-design/
http://www.androidrevija.com/372-domacinstava-u-srbiji-pristupa-internetu-koristeci-mobilni-telefon/
http://www.androidrevija.com/372-domacinstava-u-srbiji-pristupa-internetu-koristeci-mobilni-telefon/
http://www.smartinsights.com/mobile-marketing/mobile-marketing-analytics/mobile-marketing-statistics/
http://www.smartinsights.com/mobile-marketing/mobile-marketing-analytics/mobile-marketing-statistics/

Online Journal of Applied Knowledge Management
A Publication of the International Institute for Applied Knowledge Management
Volume2, Issuel, 2014

Mobile Statistic. (2013). Global Usage of mobile devices in Internet. Retrieved November 17,
2013 fromhttp://www.gpmd.co.uk/blog/201ehobile-internetstatistics/

Responsive Web Design. (2013). RWDHthan MarcotteRetrieved November 17, 2013 from
http://alistapart.com/article/responsiweb-design/

Statcounter. (2014). Graphic display global statisietrieved January 15, 2014 from
http://gs.statcounter.cond#-comparisorGB-weekly201101201401bar

Subu Musti, Vittaldas Kashyaf2013 Responsive Design: The Time is Now

Vanguarahgr. (2014). Telecom analystRetrieved January 15, 2014 from
http://www.vanguardngr.com/2013/05/mobgdabscribeipopulationto-exceedd-bn-by-
2018/

Developing responsivé2013). Qirrentdevelopingnobileresponsiveéasks.Retrieved
November 17, 2013 frornttp://dev.day.com/docs/en/cg/current/developing/
mobile/responsive.html

Images Guide. (2013mnagesBest Practices Guid®etrieved December 17, 2013 from
http://public.dhe.ibm.com/software/mob#®lutions/worklignt/docs/bestpractices/
FrontEndDevelopment/Images.pdf

Biographies

Natasa Subicis aprofessional associat the Higher Technical School of Professional Studies
in Novi Sad Serbia She teachesourses irintroduction to Programmingnternet languagesnd
tools Computer Graphicand mputer AnimationHer current research interests incliieb
Responsive Desigpply animation in professional educatiamd Modeling of flexible and
adaptive business systenghe holdan M.Sc. degree in Computer Sae from the University

of Novi Sad Serbia and degree f8pecialist Engineer of Organizational Scientésiversity of
Belgrade, Faculty of organizational sciences, Serbia.

Tanja Krunic is a teacher ahe Higher Technical School of Professional StudieNovi Sad

Serbia She teaches courses in IntroductionPt@gramming, Internet languages and tools and
Web communications. She holds a Master Thesis in Mathematics and is currently a doctoral
studentin the field of Mathematical Analysis. Her research fields are partial differential
equations, mathematical analysis, web programming and new trends in web design (responsive
web design, search engine optimization).

Biljana Gemovic a professor at the Higr Technical School of Professioratudies in Novi

Sad, Serbia. He teaches courses in quality management, coAiputer graphics and computer
animation. Her research interests inclaystems management and application of animation in
vocational educatio andmodeling of flexible and adaptive business systems. She has a PhD
from the Faculty of Technical Sciences in Novi Sad, Serbia, and has a degf@ecifir of
Technical Sciences.

103


http://www.gpmd.co.uk/blog/2012-mobile-internet-statistics/
http://alistapart.com/author/emarcotte
http://gs.statcounter.com/#all-comparison-GB-weekly-201101-201401-bar
http://www.vanguardngr.com/2013/05/mobile-subscriber-population-to-exceed-9-bn-by-2018/
http://www.vanguardngr.com/2013/05/mobile-subscriber-population-to-exceed-9-bn-by-2018/

