Web content accessibility guidelines

HCI REPORT
Introduction
Marathon is a long-distance road race contest that applied for all countries in every year. It was one of the Olympic events held in year 1896. However, the distance is not standardize during that time. In year 1921, they standardize the full marathon distance as 42.195km.

All marathon runners will have to register race before closing date, it either register through registration form or online system. Penang Bridge International Marathon (PBIM) is one of the Marathon that allowed runners to register through online or through registration form and submit by post.

Penang Bridge International Marathon held on every year since 1985, it is a sport event catered for runners from local and international. During marathon event, Penang Bridge will be closed for several hours.

Penang Bridge International Marathon categorized into four categories which are Full Marathon (42.195km), Half Marathon (26km), Quarter Marathon (10km) and Fun Run (10km). This event opens for all runners from age 13 and above.
Literature Review
This chapter will review of the human computer interaction (HCI) concepts and human cognitions that needs to take into consideration when develop a new system. Besides, there is two existing Marathon website will be reviewed and evaluate with HCI concepts.
Research of HCI concepts and Interaction Design
A good interface design must target to user-centered and comply with HCI concept which will provide user-friendly and usability to users. Most of the user does not really read the user manual when they start using a software or system. Therefore, user first impression to the system is the interface. User will feel comfortable when using familiar or user-friendly interface. For instance, Microsoft power point, Microsoft word, Microsoft excel interface are all in the same design. Once user knows how to use one of it, they can found that easier to use Microsoft products.

Its hard to make things easy, but its easy to make things hard (Jonathan D.N. Smart, 2009). Developers always have difficulty thinking like users. Different user might explore on different things and some of them might not experience on new interface design. Since designer cannot fit to all user requirements then they have to follow HCI concepts during development. Another concern for developer during system development is the language used. Developer should avoid techno-jargon (Randy J. Pagulayan; Brian H. Philips, 2001) and use common language in the system.
Task analysis
Task analysis is especially valuable in the context of HCI. Its techniques are important because structured characterizations of user activity. A hierarchical task analysis (HTA) is actually breaks tasks into subtasks or actions (Crystal, et al., 2004). Task components are graphically represented using a structure chart and this will be useful for interface designers as it provides model for task execution and able to decomposing complex tasks.

To develop a new system, other than the interface and the flow, it is important to know the purpose of developing the new system. Therefore, system developer must know the system purpose, what user will do to the system, what kind of information that user looking for, and list of things that users want to accomplish. After gather all the information, developers have to take human capabilities into design consideration.
Interface Design Principles
There are two classes of text in context of HCI graphical user interface which is content and label. Content is meant to be read, label is meant for recognize. Reading process is slow, in order to make the content easy to read, system should minimize the amount of content. Labels are best considered as visual objects rather than words to read (Cooper & Reimann 2003).

Besides, font size is also important when develop a system. Jakob indicates that make default font size at least 10 points (Hobo-Web, 2009).

The additional points should take note when using text in visual display (Cooper & Reimann 2003):-
· Words in UPPERCASE letters are harder to read

· Choose an appropriate font type and font size. Font size that less than 10 are difficult to read

· Use minimal numbers of words to convey the meaning as user often skip reading detailed paragraph on computer monitor
Visual Perception
Colour is very important to all of us. For someone that suffering from colour blindness, can also describe that they have lost the interest by looking into colourful system. Designing colour into interactive system is very difficult as according to survey, colour blindness affecting approximately 1 in 12 men (8 percent) and 1 in 25 women (4 percent).

In terms of vision perception, there are 3 types of colour blindness (OptumHealth, 2010):
1. Red-green blindness  This is the most common colour blindness which having difficulty to distinguish between read and green colour.

2. Blue-yellow blindness  Difficulty to differentiate the shades of yellow and blue.

3. Absence of colour vision  Rare condition. Only can see black, white and shades of gray colour.
Memory
Other than colour, font type and font size to be considered before design a new interface, memory also play an important role. Memory has described into two major categories which are working memory and long term memory. Working memory is also known as short-term memory that only can store memory for up to 30 seconds. Long term memory is the inverse of working memory. Memories can last from few minutes to lifetime.

One of the memory processes is known as chunking. Chunking is a technique that all of the software use. Chunking is to group items into more meaningful units. For instance, Microsoft office organized document layout under view section (refers to figure 1.4). This will be easy for user to memorize where to set for the settings for view category without memorize it.
Comparison of existing Marathon website Introduction
This section will evaluate the interface design and usability for both Penang Bridge International Marathon and Singapore Marathon website. 2.3.2 Comparison between Penang Bridge International Marathon and Singapore Marathon website
System Analysis
This chapter will have an overview of entire new system; system module, and hierarchical task analysis for registration.
Hierarchical Chart
Figure 2.0: New system hierarchical chart

Figure 2.0 shows the entire new Marathon system chart. There are total 5 modules found in the system which is Runners Event, Training Plans, Travel Tips, Marathon Information and FAQ.

There are three subtasks under runners event module which is registration, marathon categories, and result 2009. Runners have to register in order for them participate the Marathon event. A personal detail is required to fill in during this stage. Marathon Categories consists of all marathon route maps, application schedule and entry fee. Result 2009 will keep track of top 20 runners records for all Marathon categories.

Training plans is a 10 weeks course to train up all runners stamina for Marathon preparation. There are 3 levels of training plans which is beginner, intermediate and advanced training. Each type of training plans has different level of difficulty. The purpose is to suit for different Marathon category.

Travel tips consist of accommodation, transportation and tourist spots. Penang Bridge International Marathon (PBIM) event is applied for international. Therefore, some runners will look for hotel, transportation and tourist spots when they visit Malaysia.

Marathon information included PBIM history and method to contact organization. Besides, there is FAQ section for runners to check on those questions that frequently asked.
System Design
This section will look into new Marathon system navigation map, screenshot and comment of HCI and Interface Design issues.
Evaluate of new Marathon System
Design principles can guide the designers or developers to develop an interactive system. The key of design principles are as below:-
· Visibility  ensure things are all visible so that user can see what is the available functions

· Consistency  consistent in the use of features and design with similar system

· Familiarity  use the common language and icon that user familiar with

· Affordance  make the button looks like button so user know it can be pressed

· Navigation  enable user to navigate within the system

· Feedback  rapid feedback information to user when there is any action required

· Style  design should be stylish and attractive
Figure 4.0 is the main menu of Marathon new system, the title: Penang Bridge International Marathon 2010 is clearly stated in the main menu to alert user the system purpose. Left pane is the logo for Penang Bridge International Marathon and the organizer name, Penang Runners Club. The bottom of main menu listed all sponsors logo for this Marathon. The system is design in simple way and combined the relevant topics into same category. For instance, all sponsors listed in the bottom.

The information screen applies the visibility design principle which appears the functions contained in particular form when user points to the particular button. Therefore, users know the features before access the form. New system avoids using too many words in content (information screen) as users often skip reading the detailed. Therefore, it only displayed the keyword.

To access the form, users can either use mouse pointer to points on the button and click into the form or use tab key from keyboard to select the button and press enter to access the form. The tab key idea is comes from Windows operating system concept, most of the software does provides tab key function that allows user using keyboard to select.

The new Marathon system applied chunking technique in HCI which group items into same category. For example, training plans form contained of beginner, intermediate and advanced training schedule for runners. Runners event contained of Marathon registration, Marathon categories and result 2009 (refers to figure 3.2), those information is required to know by all Marathon runners.

Figure 4.1 is the registration form in runners event. This form required runner to insert personal particular such as name, passport number, age and so on. Once click into the registration form, the pointer will focus in name field so that user can start to key in their name. If user clicks save button before fill in the necessary fields, the system will prompt out an error message to warn user fill the particular field. This applied the vigilance in HCI concept. Vigilance is an aspect of attention, attention usually defined in terms of focusing. If there is any information left out, warning message will prompt out to get users attention, so that user can alert and focus to the required field.

Graphics user interface (GUI) found in every personal computer and software. There are major components used in GUI such as menu, widget, toolbar, radio button, check box, and list box. Therefore, Marathon registration form makes use of different components in registration form. The reason of using date picker for D.O.B is to prevent user key in wrong date format. The purpose of using radio button for gender, marathon categories and t-shirt is because these items can only select one at a time. Country field using drop down list is to avoid user key in the wrong country and contact no. field only allow numeric as there is no phone number has character. The purpose of using different tools and validation is to minimize the inaccurate data during registration.

In HCI, different metaphor will lead to different conceptions and designs. Therefore, it must be very careful when select metaphor. The icon at the top right of the screen is the metaphor of exit. If user clicks on it, it will exit from the entire form and back to main menu (refers to figure 4.0). This design is consistency as every form will apply the same layout and same metaphor to users. So that user can familiar with the system and easier to use it.

According to Brown Cunningham (refers to table 1.0), the best colour for white background is blue and black. Therefore, the system mainly designed in black and blue colour and avoid from using red or green colour as concern of colour blind users.

Figure 4.2 shows the Marathon categories and route map for the particular Marathon. The details of Marathon fully display under Marathon categories. Without click on different form, user can just scroll down to look for different Marathon category information, such as start time, finish time, start location, entry fee and closing date. The map is clearly stated the landmark, so that user can see the landmark very clear without zoom in the map.

Figure 4.3 is the training plan for beginner. The purpose of training plan in Marathon is clearly explained in Figure 4.0, it is to build up runners stamina before Marathon. This page is specifically design a print button for runners to print out the plan for training. For the system layout, we can see it is similar to runners event form. Marathon logo, organizer and Marathon date stated on left pane and icon is located at the top right in the form.

Figure 4.4 contained of all travel information. Accommodation is contained of all hotels information and hotel image. By looking at the image, runners know how the hotel looks like. Runners from country outside Penang might need the instruction to get to Marathon start location. Therefore, new system prepared the transportation information in travel tips. Also, a tourist spots in Penang which allows runners to visit Penang tourist spots when they travel to Penang. The purpose of implement Marathon system is for Marathon runners to retrieve useful information and registration. Therefore, any useful or relevant information to Penang or to Marathon is required to display in here.

Form fill is a user interface style which popular with application. Form fill interface are best to used when structured information is required such as name and email address. Figure 4.5 is the form fill interface in Marathon information. The fields that marked with an asterisk indicate that the entry is mandatory. If user clicks the send button without fill in the mandatory fields, the system will prompt out a warning message rapidly feedback to user that required user to fill in particular field. Feedback is one of the principles used in HCI design concept.

Affordance is the essence of HCI. Simply explain, affordance is the known of how and skill set user bring to any new situation (IconLogic, 2004). For example, a system should design a hyperlink display in usual hyperlink looks and implement button looks like button, so that user can know where and how to press the button or hyperlink in system. For instance, user rent a car, even though the car is new model but user knows there is a key hole to use car key start engine. However, even though user has car license but he or she not manage to drive car with manual transmissions, he still not able to drive the car.

In todays technology, there is no way your affordance can completely prepare you for all function. Therefore, it is very important that new system provide help agent or instruction to users.

One of the HCI interaction style is dialog box, it applied the concept of direct manipulation. Dialog box will prompt to ask user whether they confirm to exit from the entire system or stay with the entire system as direct quit from the entire system without any confirmation message is not fulfill usability. Therefore, a dialog box prompt out is to get users attention and stop user to go for further work. For example, user type a page of letter and click the exit button without save. If the system does not prompt out any dialog box for confirmation, the letter is close without save. But if there is a dialog box pops up, user can click on no and stay on the page to save his work.

So far, forms that had been reviewed are all using font size 10. This is to fulfill HCI basic requirement that font size must be in font size 10. Forms are all displayed in common language as HCI concept is to avoid using jargon which is difficult to understand by users.

Nielson (Nielson. J, 1990) and Shneiderman (Shneiderman. B, 1998) has proposed essential guidelines and rules of interface design.

The guidelines on below is the common points from Nielson 10 Heuristic and Shneiderman 8 golden rules:-
· Naturalness  Ideal interface is invisible to users. When user perform their task, they will concentrate on performing their task without aware of interface

· Consistency - consistent in the use of features and design with similar system

· Relevance  Information that found in the system and required user to insert must be fully relevance to the system

· Flexibility  Ideal system or interface should support different users needs

· Supportiveness  users should not left wondering things like:-
1. What can do next?

2. Where am I in the system?

3. What input are valid?
New Penang Bridge International Marathon system is fully make sure of the naturalness, consistency, relevance and supportiveness interface rules and guidelines that proposed by Nielson and Shneiderman. This system is fully implemented in Marathon related topics which provides those information that related to Marathon only. Therefore, all information is relevance to the title.

Forms are implemented in same interface layout. The button are all located at the top right of the form and the options for sub menu is located on the header of the form. This is to fulfill the consistency guideline. So once user familiar with one form, they will find easier to manage with other forms.

The system using chunking technique to group all related topic under same category so that after user complete one form, he can continue to click on second form to perform his task. In additional, all forms fully enhance the navigation icon which allow user back to main menu. Thus, user should not have any doubt on what can do next? or where am I in the system. One form only related to one topic, this is to apply the naturalness guideline. So that user can be very concentrate on the task performing without aware of interface.
Critical Appraisal
This section will evaluate the strengths and limitations of the new Marathon system and the future enhancement to be considered.
System Strengths
Compare the new Marathon system with existing Penang Bridge International Marathon website, new system is more user friendly and it applied HCI concept into design, such as chunking technique, HCI interface guidelines, design principles, Murch rules, Marcus rules and also overcome the weaknesses in existing Marathon website.

In terms of colour, new system follows Marcus rules which keep the colour number small. New system theme is white, blue and black colour as Brown Cunningham indicated that the best colour with white background is blue and black. New system also avoid of using red and green colour as majority of colour blindness cannot differentiate these two colours.

The information screen (refers to figure 4.0) applied visibility principle which allows user to see the functions behind without click on the button, this function offers time-saving for user. For those systems that do not have information screen to display this kind of information, users might need to enter the form only can understand what the form does.

The purpose of using same design layout in the Marathon system is to get user familiarity. Once user get used to one form, he or she can handle other forms as well. The system design in simple but due to it follow Brown Cunninghams colour combination, it makes the system looks stylish and attractive.

All the information that appears in the system is relevant to Marathon and the registration form is only gather what information is required for Marathon event. It does not require any extra information from runners.
System Limitations
Although the new Marathon system applied HCI concept and design principles but there is still some limitations found in new system.

Figure 4.0: Marathon categories from registration form

The Marathon categories from registration form using radio button for its category and t-shirt but using checkbox for Marathon application type and T-shirt size (refers to figure 5.0). The disadvantage of using checkbox in here is runner select one Marathon category or t-shirt with multiple selections through the checkbox. This will lead to registration information no longer accurate.

Another system limitation is accommodation fall under travel tips (refers to figure 4.4). As a Marathon runner, they can get a cheaper rate for accommodation. The accommodation form listed all details of hotel includes contact number, email address, and rates. However, the email address listed is not with hyperlink. If runner wants to send enquiry through email, they have to key in the email address instead of direct click on the email link. In terms of user friendly, new system is not doing well.

One of the design principles is style; system should design in stylish and attractive so that user can be more interesting when using the system. However, about form from Marathon information is too simple and it does not look attractive, stylish and the content is too long. User might lose interest when reading this form.
Future Enhancements
The new Marathon can be further enhance from current limitations and add in new features to make the system become more attractive and HCI compliance.

New Marathon system interface design is following design guidelines but none of a system can fully comply or fit to users. Although it is developed with HCI concepts but users might still need time to explore. Therefore, it is very important to add a help document or help agent into the system.

Cooper and Reimann indicated that users often skip the detailed paragraph that reading from monitor as reading process is slow. Therefore, system must design in shorter content or label the important information. Marathon FAQ is informative as it contained a lot of information. However, not all users will read through the FAQ, sometimes users just directly skip to the information that they are looking for. Even though user is skip a lot of FAQ but they still need to waste some time to search for the required information. Therefore, a user friendly system must develop with search function. User can directly get the information with the keyword search.

As reviewed, most of the Marathon website has implement with Marathon countdown timer. So that user will know how many days to reach Marathon event. Since new system is designed for Marathon purpose, it could be implement countdown timer to remind user how long to reach Marathon event.

Checkbox that used in registration form is the system limitation which can prone to inaccurate information during registration as user can select multiple checkbox during registration. In order to fix this issue, system can be designed in the way that checkbox display after user selected Marathon category or only allow to select one checkbox. If more than one checkbox is selected, system will automatically prompt an error message to get users attention. New Marathon system can be enhanced from the issues discussed to be more user friendly.
Conclusion
This report had done research on Human-Computer (HCI) and Interface Design (ID) issues such as perception, design principles, task analysis, human cognition and reviewed of two existing Marathon website for comparison based on HCI and ID principles. Besides, this report made an evaluation of the new Marathon system and hierarchical task analysis for contact and registration form. Even though the new system applied HCI and ID principles in interface design but there are still limitations found in system. Therefore, system strengths and limitations listed in the report and comment is made for future enhancement. In order to make it more details, this report includes navigation map for new Marathon system.
World Wide Web Consortium (W3C)
World Wide Web Consortium (W3C) is the main International Standard Organization for World Wide Web. Web Content Accessibility (WCA) is a fundamentally designed to work for all people. The guidelines consist of making web content accessible to people with disabilities, including sight, hearing, cognitive ability and learning difficulties. Below is the modification required for Marathon system interface to be W3C compliant.

According to W3C keyboard accessible guideline, if content or form can be entered using the keyboard, the form can be exited by using keyboard. For Marathon new system, it allows to use keyboard tab key select button to access the form. However, there is only allows mouse click go back to main menu or other sub menu in same form. Besides, there is only main menu can use shortcut key to enter other forms, once user access into the form, there is no shortcut available. To make it W3C accessibility, the new system must enhance from this issue.

Another guideline for W3C is provide mechanisms to help users find content, orient themselves within it, and navigate through it (Ben Caldwell, 2006). One of the requirements to meet this guideline with new Marathon system is to highlight the area when mouse hover it. Besides, the menu also has to be highlighted once the mouse clicks on it, so that user can know which form or page that they focusing. Marathon new system does not comply with this W3C guideline as there is no highlight when mouse hover the menu. Therefore, user might not know the menu is viewable.

Input assistance is another W3C guideline, it is to help users avoid and correct mistakes. A clear label can act as context-sensitive help. Context sensitive help is help text that provides information related to the function that perform. Marathon registration form does not provide clear label of instruction what to be insert. For example, it only accept the age range from 13  60. If user insert 12, system will prompt a message says that minimum age is 13. It this information can be label on the form, user will not enter wrong age. Therefore, a registration must label properly with the requirements.

In conclusion, if the new Marathon system can be enhanced from the issues discussed on above, it will be accessible to all physical disable people.
Tutorial Individual: QUESTION:
Tutorial 1  Q1: Think about some software/product that you use or have used in the past that you find unpleasant to use.Try to analyse exactly what you didn't like about it?Ask one or more other people the same question.Do any common themes come up?
Group Discussion: Yeoh Ee Pheng, Toh Chiah Keat QUESTION:
Tutorial 3 - Q1: Reading text from the screen is more difficult than reading it from a printed page.Find one or more references on the web (trywww.useit.com) about designing screen text to be legible.What are the main recommendations? Experiment with designing web pages with different fonts and colours to see if you agree with the recommendations.
ANSWER:
When use a colour, designer should think about what it mean to readers as colour can makes people feel different. For example, in western culture, red is often used as warning colour, but it is joyful colour in China.

Brightness and contrast is one of the factors to take under consideration. For legible text, it required sufficient contrast and brightness between background and foreground colour. For example, white text on a yellow background would be difficult to read but white text on black background would not because the contrast and brightness for white and black colour can help readers to focus on its content. (refers to figure 5.0).

There are few sections need to aware to ensure text is readable, such as font type, font size, and spacing. Recommended font type is Times New Roman and Arial. Recommended heading font size between 14 to 20 and text in paragraph is between 11 to 14. There must be spacing for each word, e.g, (like this). If the spacing too far apart, e.g, (l i k e t h i s), it can reduce readability.

Figure 5.1 is an example for a passage which difficult to read. There are few areas to improve the passage in order to make it more readable:-
· Font type  The passage is originally using Times New Roman. It can be changed to Arial.

· Type size - The type size is too small in the original; we would make it bigger.

· Paragraph spacing - There is only one paragraph, but it is rather long, so we would split it into two.
Group Discussion: Yeoh Ee Pheng, Lim Kay Wei QUESTION:
Tutorial 4 - Q2: The lecture included an experiment to illustrate some of the characteristics of memory.Devise an experiment to investigate the effect of chunking and try it out on your friends or colleagues.
ANSWER:
Chunking is a technique used in short term memory. Its ability is to remember information by split information into groups or smaller pieces. Below are the experiments created for chunking effect investigation:-
QUESTION:
Tutorial 5  Q2: Find out what health and safety legislation and/or standards relevant to computerised systems apply in your country.How is compliance with these standards monitored?
ANSWER:
- Occupational Safety & Health Act 1994 (Act 514) (OSHA).

The principle of the Act is"To make further provision for securing that safety, health and welfare of persons at work, for protecting others against risks tosafetyorhealthin connection with the activities of persons at work, to establish theNational Council for Occupational Safety and Healthand for matters connected therewith".
Individual QUESTION:
Tutorial 7  Q1: What are the physical equivalent actions for:-
a. clicking,

b. pointing,

c. selecting,

d. dragging?
ANSWER:
(a) placing ones hand on the object and grasping it, (b) scanning the office, locating the object and making physical movements towards the object, (c) picking up the object and (d) holding the object and moving it to another location.
Individual QUESTION:
Tutorial 10 - Q2: One category of input device not covered in the lecture was scanners. Do some research on the Internet or using books and magazine to find out the main types of scanner. Where would you place them in the classification of input devices? What types of input are they particularly useful for?

Group Discussion: Yeoh Ee Pheng, Lim Kay Wei
QUESTION:
Tutorial 11 - Q1: The table below can be used to make comments about the various interactions styles covered in this lecture under headings that refer to the principles of good interface design. As you can see the table has been partially completed. Complete the table by including your own comments. There probably wont be room for you to write them on this copy, so you may need to make your own table. Having completed the table try discussing your comments with another student if you are in a position to do so.
Group Discussion: Yeoh Ee Pheng, Lim Kay Wei QUESTION:
Tutorial 13 - Q3: You are assigned to carry out the throw away prototyping stage for a computer based learning package to teach children simple mathematics. Unfortunately the only software available to you is basic presentation software such as PowerPoint. Explain how you would go about the prototyping and what problems you think you might encounter. What software would you prefer to use for prototyping process and why?
ANSWER
Although power point is a good presentation tool but it is not suitable and not efficient to use power point as mathematics E-learning tools to children as power point has no interaction to user. For example, there is no instant feedback from power point to user. A question and answer section required an instant feedback to tell users the result. However, power point does not have this feature. Also, the mathematics question will be same each time as there is no randomization on questions given.

Adobe Flash CS4 is one of the best tools to design a prototype of E-learning software. It allows interaction between users and software, and this will make users feel to continue using the software compare to other software that only display output and no interaction. The revision will not repeat same question as it randomly pick from database.
Individual QUESTION:
Tutorial 14: These tutorial exercises ask you to carry a simple HTA for the task of using a search engine on the web to find something. It is very easy to get buried in detail when doing task analysis so try to keep things simple. Remember there is not absolute right or wrong answer. The purpose of the exercises is just to give a flavour of what it is like to carry out HTA.

Q1: Observe someone (it can be yourself if you are not in a position to work with anyone else) searching for information on some topic of interest using a popular web search engine. Make notes about the process. What are the main steps? What order are those steps carried out in? Are some steps optional? Are some steps repeated?
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