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Abstract - Websites are very important means of 

communication in this current era of information 

technology. Different institutions / organizations put 

lot of efforts to portray complete information on 

beautifully designed websites. Dedicated efforts are 

required to provide users with all the facilities of the 

concerned institutions / organizations online through 

websites, which act as an online agent through which a 

user can get his work done without physically visiting 

the organizations. With this the responsibility of the 

designer and the concerned institutions / organizations 

increases manifold so that the websites behavior should 

remain interactive enough for the user to avail 

provided facilities of the website comfortably.  Page 

loading speed of a website is one of the most important 

criteria which make users to access complete 

information from a given website with optimal internet 

connectivity. Author in this paper developed an online 

tool using .NET Framework using C# to study feedback 

facility as Design issue in various categories of the 

websites like Government, Commercial, Educational, 

Social networking and Job portals. The automated tool 

developed by author function on the basis of the 

different standards prescribed in W3C [2] and act like a 

parser which renders the complete code of a website 

and produces result by examining the page loading 

speeds of the websites over various modem speeds and 

their effects from the communication perspective 

between user and the web. The results produced shows 

that out of the five different categories of the websites 

employed for analysis the educational sites follow the 

maximum of standards as far as page loading speed 

parameter is concerned. 
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1. INTRODUCTION 
Website is combinations of related web pages served 
through single domain. Numbers of different kinds of 
websites are there but the most widely used categories of 
the websites are Educational, Commercial, Government, 
social networking and job portals. These days it has 
become mandatory for and organization big or small to 
develop a website to render its services online through 
different networks. With increase in the number of 
websites and its popularity it becomes necessary for an 
organization to put lot of efforts to design websites 
carefully so that it can easily cater to the need of all the 
different categories of the users. A number of website 
design issues are there which needs to be kept into 
consideration while designing websites. One of the most 
important issues among all is the page loading speed of 
WebPages. The quicker accessibility to the WebPages of a 
website with negligible wait time results in making 
website more user-centric and engaging. With the advent 
of large increase in the size of websites due to newer 
features and facilities resulting in increased loading time 
of WebPages it has becomes mandatory for a website to 
implement strategies that will result in reduced page 
loading speeds. Numbers of different organizations are 
there which are responsible for developing and 
implementation of different website development 
standards. To evaluate the website design according to the 
different standard so that it provide better interaction 
facilities to users different types of automated tool are 
available and to evaluate the websites design w.r.t. the 
standards developed by W3C, an automated tool is 
developed which will take URL of the website as an input 
and then parse the complete code of the website and 
compare it with the website code that it is written 
according to the standards of W3C or not. The working of 
the parser / automated tool developed is explained in the 
below given “Fig. 1,”. 
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Fig 1. Block Diagram of Page loading speed Parameter. 

  
The parser will take URL of the website as input and then 
send it to the server and from the server HTML code of the 
website is supplied to the interface for making comparison 
with the existing standards.  
The algorithm of the automated tool developed is given 
below:   
 
Algorithm: For determining page loading speed of a 
website over different modem connections. 
Input: URL of the website 
Output: Page loading speed of a website (in sec.) 
Method: (steps are numbered for better 
understandability) 
Begin  
Step I: Calculates the speed of the current connection by 
taking the average of the bytes received over a period of 
time. 
Step II:  Calculate the total size of the website by 
employing the algorithm 4 described above. 
Step III: Obtain the loading speeds for a website over 
current connection and different modem speeds by 
dividing the total size by the respective connection speeds. 
End 
 
 

2. METHODOLOGY 
 

2.1 Problem Identification 
 
By page loading time we mean the time taken by a 
webpage to get completely loaded on to a web browser. 
Load speed optimization is an important factor in web 
page designing. In today’s fast paced mobile environment 

no one wants to wait. Most potential customers do not 
want to wait for a seemingly endless page to load. Instead, 
they hit the browser ‘stop’ button and go elsewhere. Even 
though your website may be unique, you are not the only 
result when someone searches for your type of business. 
That being said, if your website takes too long to load, 
potential users will quickly move on to your competition. 
One of the research finding mention that website which 
has slow download time are less attractive compare than 
website with faster download time [1].There are several 
ways to fix your current site, but being conscious of page 
loading times during the website design process will save 
your headache in future.  
           Another factor is that search engines hate websites 
with heavy load times. Now a days search engines like 
Google are using page speeds in its search ranking 
algorithms [2].They know that if a person gets frustrated 
by high loading times, they are likely to leave the site very 
quickly. This exodus of visitors causes a site to have high 
bounce rate. A bounce rate is based on how quickly a 
visitor leaves a site once having arrived. If they detect a 
high bounce rate and slow page load speeds, they are 
likely to send users to another site. According to a survey 
conducted by Hamilton (1997)speed (i.e., slow speed) was 
the number one complaint of Web users (77%) [3]. 
           By employing best practices during your website 
design process, you will ensure the best possible 
experience for your customer, and this will contribute to 
better page speed score. Fast loading times mean higher 
visitor engagement, visitor retention, and ultimately a 
higher conversion rate. These are all goals of any 
successful web development strategy. 
          Page loading speed is directly proportional to size of 
the web page [2]. As size increases the more time it takes 
to load a page. Another factor that shows up on the load 
time of a web page is the type of modem employed by the 
user. 
 

2.2 Online tool for testing Websites 
 
The tool Website Design Evaluator developed for the 
purpose to determine the deviations in the design issues 
among different categories of websites from the standards 
provided by the concerned organizations considered 
various features of the design parameters. For page 
loading time parameter the loading speeds of the websites 
were calculated with reference to the various types of 
modems employed by the user. A number of modems are 
currently available with different bit rates. The modem 
speeds that are considered by this tool to compute 
statistics regarding page loading time for websites are as 
under [4]:  

1. 14.4k 
2. 28.8k 
3. 56k 
4. 112k 
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In addition to the above, the modem speed and the loading 
time for the connection on which the user/designer will be 
operating on is also provided by this tool.  
 

2.3 Sample Data 
 
The Sample data taken in gathering statistics for the 
website size parameter is given in the Table 1 below. A  
 
 
 
 
 
 

total of 100 websites belonging to different categories 
were considered. Since different categories of websites are 
designed in consideration with the constraints that apply 
to them as per the category they belong to. Therefore the 
diversity among the categories of websites considered 
helped in better understanding the variations in the 
features undertaken for the parameter and the statistics 
collected from the tool. 
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2.4 Results and Discussion 

The below given table 2 shows percentage of 

websites following different standards while running 

various categories of the websites on different 

modems and “Fig. 3,” to “Fig. 7,” shows the download 

time in different modem speeds. Based on the analysis 

from the below graph the sites with maximum time to 

load on all types of modems used during analysis are 

social networking sites and the sites which take 

minimum time to load on all types of modems are 

educational sites which means that out of the five 

different categories of websites employed for analysis 

the educational sites follow the maximum of 

standards as far as page loading speed parameter is 

concerned prescribed in W3C and as prescribed in 

analysis performed in [2].  

 

 

Fig. 3. Download time against standards (in %) using 

14.4k modem 
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Fig. 4. Download time against standards (in %) using 28.8k modem. 

 

 

 

Fig. 5. Download time against standards (in %) using 56k modem. 
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Fig. 6. Download time against standards (in %) using 112k modem. 

 

 

Fig.7. Graphical analysis for page loading speed. 

 

 

Analysis based on different categories of websites 

separately for Page Loading Speed parameter: 

Statistics taken from Website Design Evaluator for 

Page Loading Speed parameter for different categories 

of websites taken from Sample Data is given below in 

table 3.  

Government websites 

The testing of all the govt. sites was done by using the 

website design evaluator tool which was developed to 

calculate the page loading time of websites on various 

types of commonly used modem speeds and results 

are shown in “Fig. 8,” and “Fig. 9,”. It has been 

observed that on average 58.75 percent of govt. sites 

are with less than or equal to 9.8 seconds load time 

which means rest all does not follow the standard of 

having a page loading time less than or equal to the 

recommended[2]loading time of 9.8 seconds.  

Fig 8. Graph showing deviation of Govt. sites from the 

standards.

 

Fig. 9 Percentage Graph for Govt. websites. 

 

 

Educational websites 

The testing of all the educational sites was done by 

using the website design evaluator tool which was 

developed to calculate the page loading time of 

websites on various types of commonly used modem 

speeds and results are shown in “Fig. 10,” and “Fig. 

11”. It has been observed that on average 58.75 

percent of educational sites are with less than or equal 

to 9.8 seconds load time which means rest all does not 

follow the standard of having a page loading time less 

than or equal to the recommended[2]loading time of 

9.8 seconds. 
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Fig. 10 Graph showing deviation of Educational sites from the standards. 

 

Fig. 11 Percentage Graph for Educational websites. 

 

Commercial websites 

The testing of all the commercial sites was done by using 

the website design evaluator tool which was developed to 

calculate the page loading time of websites on various 

types of commonly used modem speeds and results are 

shown in “Fig. 12,” and “Fig. 13”. It has been observed that 

on average 58.75 percent of commercial sites are with less 

than or equal to 9.8 seconds load time which means rest 

all does not follow the standard of having a page loading 

time less than or equal to the recommended[2]loading 

time of 9.8 seconds. 

Fig. 12 Graph showing deviation of Commercial sites from the standards. 

 

Fig. 13 Percentage Graph for Commercial websites.  

 

Social Networking websites 

The testing of all the social networking sites was done by 

using the website design evaluator tool which was 

developed to calculate the page loading time of websites 

on various types of commonly used modem speeds and 

results are shown in “Fig. 14,” and “Fig. 15”. It has been 

observed that on average 60 percent of social networking 

sites are with less than or equal to 9.8 seconds load time 

which means rest all does not follow the standard of 

having a page loading time less than or equal to the 

recommended[2]loading time of 9.8 seconds. 

Fig. 14 Graph showing deviation of Social Networking sites from the 

standards. 

 

Fig. 15 Percentage Graph for Social Networking websites. 
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Job Portal websites 

The testing of all the job portal sites was done by using the 

website design evaluator tool which was developed to 

calculate the page loading time of websites on various 

types of commonly used modem speeds and results are 

shown in “Fig. 16,” and “Fig. 17”. It has been observed that 

on average 68.75 percent of job portal sites are with less 

than or equal to 9.8 seconds load time which means rest 

all does not follow the standard of having a page loading 

time less than or equal to the recommended [2]loading 

time of 9.8 seconds. 

Fig. 16 Graph showing deviation of Job Portal sites from the standards. 

 

Fig. 17 Percentage Graph for Job Portal websites. 

 

3. LIMITATIONS 
There are various ways through which presence of 

feedback within a website can be determined. Although 

the method used in Website Design Evaluator provides 

statistics regarding feedback up to exact levels but the 

method involved may fail at instances. Almost all website 

designers provide feedback via an anchor tag but certain 

designers though very few include feedback within the 

design inside the xml of the website. Website Design 

Evaluator determines the feedback within the websites by 

parsing anchor tag but it fails to find out when designer 

has provided it within xml during the design. In websites 

where feedback is included inside xml the tool is not able 

to determine its existence and hence provides incorrect 

statistics regarding them for this parameter.   

4. FUTURE SCOPE 
In future more detailed study of this parameter can help in 

bring out the features that have been over sighted due to 

their negligible effects on this parameter and will be taken 

into consideration. Provisions for the factors that are 

either external or internal to the parameter will be 

considered to make their inclusion into this parameter in 

order to make this tool a solution for maximum number of 

webpage design issues related to page loading speed 

problem and to provide statistics that are more accurate 

and will help the designers to find out the deviations in the 

page loading speeds of websites from the standards 

provided by concerned organizations and hence create 

page that are more efficient and user centric. 

5. CONCLUSION          
It is clear from the above statistics and analysis more 

effort is required to meet with these criteria in the context 

of website design as far as page loading speed is 

concerned. Very small percentage of websites among the 

website categories considered for evaluation are having 

page loading times that are up to required mark. In the 

recent time the average time of the connection speed is 

5Kbps (kilobytes per second). This facts give an 

implication that one web page with 40Kb page size will be 

downloaded during 8 second. This matter in accordance 

with the 'eight second rule', this 8 second is a normal time 

for loading webpage and will not be tolerable from the 

user. This result are supported by many research result 

mentioned that mean of tolerable download time in the 

user side is 8.57 with standard deviation 5.9 second [5]. 

Hence it can be concluded that to gain better performance 

and user count it is necessary that page loading time of the 

websites be restricted to the tolerable figures as it is one 

of the important performance factor for websites. . It is 

clear that more efforts are required to meet with the 

criteria in context of webpage loading speeds for websites 

provided by concerned institutions/organizations.   
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