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1. [bookmark: _Toc40813453]Introduction
2. [bookmark: _Toc40813454]First Display - British Museum
[image: ][image: ]The British Museum Display as an animated visually stimulating display. Unique its own right it portrays a timeline of human history with the initial display being an explosion of different coloured dots, signifying the big bang or the creation of the universe; a unique metaphorical element of the display to note scientific reasoning and to establish and exciting beginning of discovery. The timeline appears to be the neck or shaft of a guitar with elongated strings which appear to go on forever. When using this display there are noticeable unique elements. These elements consist of dots, each dot corresponding to different continents in world, such as Europe, Asian, Africa, Americas and Oceania. As the user zooms up and down the timeline a tune is played with each dot being an individual sound, mostly high pitched. These are calming and pleasant sounds, not harsh or dimmed, but a pleasant slow pitch tune.












The design is simple and robust, throughout its use not faults could be found but due to its guided and simple nature it follows Alan Dix’s rules of simplicity and robustness [1]. Another noticeable feature is the feedback, as you scroll and the notes are played by hitting the continent names to the dots, Schneiderman rules of feedback is clearly evident, with the feedback of the notes playing signifies the user’s actions as being committed, as well as a noticeable addition to Schneiderman’s rules is the users in control [2]. With the tool originally being guided by the page; control is then given to the user, with the lack of possibility of users making mistakes error prevention is built into the design and interface, while error prevention in terms of Schneiderman’s rules are apparent as mistakes are extremely difficult to be made. Alan Dix’s rule of learnability is key in this display. There is a level of consistency as in Schneiderman’s rules, and learnability in terms of that consistency, as it is evident that Schneiderman’s and Dix’s rules both co-exist heavily in this display [2]. 

[image: ]

[image: ]
Metaphors are present in this in numerous places. For example, the eye on the right provides a filtering system to filter for specific types of information. The use of an eye is an intelligent choice, due to the idea of being able to visually see only what the user has clicked. On the left-hand side, we have another metaphor with the up and down arrows, these are clearly representing scrolling on a vertical lock scroll display such as this. Furthermore, colours are distinct and does not blend between each other or the background. It’s quite noticeable that the display is a graph, with the timelines on the left with a visual clue of what it represents, and it says Time with the actual values at the bottom.

[image: ]












 

3. [bookmark: _Toc40813455]Second Display - Vatican Virtual Tour
[image: ]The Vatican Virtual tour is full of visual goodies and different displays, but lack heavily in what makes an interface consistent, flexible and usable. The Virtual Tour Display is a movement display whereby users can move around specific Vatican rooms, such as the display below is of Raphael’s room with the user can move around in virtual way as if they are there. This is the same layout, design and interaction on all of their displays with the exact same interface.
[image: ]

[image: ]The design of the UI is somewhat simple, it relies heavily on uses of metaphor as such with the Fullscreen icon, moving left, right, up, down, zooming in out and using the virtual reality mode with the box-mask icon. When moving around displays there is not information provided. No items to click too provide further information, nor is there any audio. The entire display is based upon moving around segmented rooms that relies heavily on the visual elements and ignores most of what is important such as providing information for the paintings, drawing, statues and other important elements of a historical room. 

[image: ]




The sidebar UI is simple and pretty in its own right but does not compliment on the practical nature of the display at all. Nothing noticeable within this display does not follows any of Dix’s rules or Schneiderman’s, other than the simplicity aspect which is this case is more of a minimalist notion than a simplicity notion and Schneiderman’s users in control rule which is prevalent in this display [4]. 








4. [bookmark: _Toc40813456]Comparison
Both displays provide a visual element, but the Vatican does not provide anything as close to being informative or simple compared to the British Museum. The Vatican’s biggest strength compared to the British Museum is the heavy use of accessibility methods using metaphor which is more prevalent in the Vatican [5]. The British Museum provides auditory stimulation whilst the Vatican does not. in accordance to Schneiderman’s rules, consistency is obvious in both, but lacks somewhat more in the Vatican. Auditory feedback is only shown in the British Museum, since the Vatican contains no audio at all. The greatest strength to the Vatican compared to the British Museum is heavy use or alternate use for control, as the Vatican’s bottom control bar allows users to select different options from metaphors, this is something that the British Museum could benefit from. Another difference is the feedback in the British Museum display, in that when pressing buttons there are colour changes and a little sound to go with it, and when the user moves through the timeline a sound as if the user is passing through wind swiftly.

The weaker display which in this case is the Vatican, it could do with a more informative angle, especially with hovering icons on specific architectures, paintings and so on. Something that the Vatican could include is feedback, there is no auditory feedback and even pressing on the buttons it does not provide any proper feedback such as dimming of colours. The room is static, in the sense that the user is limited too moving to where the UI decides is relevant, removing the users freedom, if a user could walk or hover around the room getting closer to specific elements then that would provide a greater experience and in conjunction with the more informative feedback on paintings and so on it would enhance the whole display.

5. [bookmark: _Toc40813457]Interface Evaluation
Evaluations are complex and somewhat strict set of rules in order for something to be considered satisfactory. Different methods such as Lab Based Study, whereby strict evaluation of the uses of a certain exhibit or virtual display in a control environment for pure results. Nielson contributed to usability as it being a set of quality-attributes that assess how easy a system is too be used [6]. Neilsons five attributes are key for an evaluation to be successful on the bare minimum.

· Learnability - System should be easy to use, navigate and users can get going quickly
· Efficiency - It should be easy to continue using the system after it has already been learnt
· Memorability - The system should be memorable; changes should be light and should not harbour issues for the user’s memory
· Errors - These should be in the smallest quantities as possible, and the user should be able to recover from it
· Satisfaction - one of the most important rule is that the user should be satisfied by the interface

Following these simple rules set by Neilson success will be quite probable.

Another evaluation method also supported by Neilson, is the iterative testing with the use of a standardized environment. This is somewhat similar to the Lab Based Study where total control of the environment is prevalent but through iterative testing methods. This would be greatly [6].











[bookmark: _Toc40813458]Addie Evaluation Strategy
[image: ]The ADDIE Design or the Analyse Design, Develop, Implement and Evaluation Strategy is an academic study into the development of user interface evaluation strategy. It is a 5-phase approach, that is iterative, the Addie evaluation strategy involves [8].

i. [bookmark: _Toc40813459]Analyse
The first step in the Addie Evaluation strategy is to analyse the target audience, the goals that are required to be achieved, and the learning resources required. With Addie being a model based upon effective learning solutions, the analysis of museum exhibits would be a great starting point for the Addie Model specifically.
ii. [bookmark: _Toc40813460]Design
Design involves choosing the suitable solution that aligns best with the objectives and strategy of the exhibit in this case. The design is best to be oriented around the analysis completely. Especially in conjunction with the goals and objectives of the exhibit.
iii. [bookmark: _Toc40813461]Develop
Create a prototype and course material to suit alongside the prototype. This is so that documentation for how too use a certain design is there and ready to be understood during testing or full-time use. The development should be done in an iterative step of refining draft materials to assist the user. Even though this can be considered as written materials, in the sense of exhibits this time could be issued towards improving the exhibition by providing more lower-level usability engineering methodologies such using Neilsons methods in the mix.
iv. [bookmark: _Toc40813462]Implement
Implement and prepare for issues virtual or physical depending on the exhibit. During this period, it is best to engage the users specifically in their use of the exhibit. This is quite an important step in the model, as its key for users to provide information to be used in the evaluation phase. 
v. [bookmark: _Toc40813463]Evaluate
Once data from the Implement phase has been collated, it is important to evaluate it against the objectives and goals. During this phase the use of Neilsons is quite useful to formulate a formula on the feedback and Neilsons rules as well as assessing the learning quality of the exhibit to guarantee that it done in correct order to be informative. After this step has finished the whole process is done again, where phase 1 begins again where each step is altered in accordance to the desired output of each phase, such as the Design phase may only be a phase in which the design elements are altered if feedback requires it to be.
6. [bookmark: _Toc40813464]Accessibility
Accessibility is important in Usability Engineering. It’s a guideline and a direction for what approach is best to create a fluid and usable design for everyone, regardless of devices, disability and so on. Below is a small example list of guidelines that can be utilized through Usability Engineering purposes especially in the guidance of developing user interfaces and displays for museum needs.
	Applicable
	Optional

	Movement Controls - Users should be able to move through a display with other controls such as buttons with metaphors.
	Auditory information - Text Information should be presented through optional auditory means, to better support those with visual conditions. 

	Information Clues - Displays should contain information clues on different segments of the displays so that users can be informed
	

	Speaker - Museums have those who can support those who are hard of seeing or hearing, where a speaker will go through different areas as the user looks at exhibits describing everything required
	



Accessibility is important in a world of exclusivity, as many modern technologies lack stable support for different human conditions. As stated by the International Standards Organization or ISO 9241-171 which defines accessibility as “the usability of a product, service and environment or facility by people with the widest range of capabilities”. This conceptualizes the basic accessibility methods that most if not all applications should have. The Word Wide Web Consortium are heavy promoters of Accessibility on the web through the Web Accessibility initiative [9].

It should also be noted that there are numerous ISO standards for accessibility. Such as
[image: ]













If a web-based exhibit is to be created following the WW3 standards for accessibility will allow the non-exclusivity that most web applications have below is a copy from the WW3 website showing the current Principle and Guidelines which should be strictly followed.

[image: ]
Table from [9] 

Neilsons Heuristic Guidelines are also an incredibly useful set of guidelines towards physical and digital exhibits.

[image: ]
[bookmark: _Toc40813465]Table from [9] 

7. Virtual & Augmented Reality
Virtual and Augmented Reality are both quite similar, with Virtual reality usually putting the user into a virtual environment, while Augmented Reality is more towards putting the virtual environment into reality, such as holograms. Applications of virtual reality include medical or military training, and gaming [10]. It has found more if its existence growing in the non-entertainment industries. in the entertainment industries, it’s found growth in the mobile market due to mobile apps being able to distort the phones image to fit the view of a VR accessory for mobile devices [11]. 

Usability engineering can benefit from VR and AR, as much as VR and AR can benefit from it. Following the many different segments of uses, AR and VR could be used to bring back historical locations. As stated by Minhua Ma for his thesis, he found that Microsoft HoloLense could be used to augment reality or to provide a virtual reality for historical locations in Cairo Egypt or too provide extra information in the Cairo Museum in order to add greater interest with the mix of modern technology [12].

In Wales there are over 500 castles with only 100 of them still standing. With many of these castles destroyed through war or time, the use of augmented reality or virtual reality in order to bring the history of these historic locations back to the modern era. These reconstructions can bring information of the past, the lives of kings and queens and their royal subjects. As well as providing information on the architecture of history. Wales is a proud nation, a beautiful country with hundreds if not thousands of historical locations that are standing ready to be analysed and reconstructed [13]. 

Microsoft HoloLense’s use in the modern era for location reconstruction alongside the use of Artificial Intelligence could provide a unique experience. The Welsh government have funded a Welsh Heritage Management Plan to recreate the towns, castles and villages from history using small models. But with the use of VR and AV it could be recreated in a more realistic and cost effective approach [13].

The step towards site reconstruction is simple in the overview


Down into the lower levels, AI reconstruction could take time, as writing an Artificial Intelligence whether from scratch or from the use of an already existing code base.
[image: ]
The user would place the headphones with a speaker talking about the area, the user would also wear a set of VR Goggles such as the Microsoft HoloLense. This area won’t be large nor small, but as long as the user can stretch and there is room for the OmniDirection Treadmill, so that the users can walk around in all directions without going into walls, tripping over things and too keep them in place so they can walk consistently.





[image: Microsoft HoloLens | Windows Central]


The VR goggles which in this case are the Microsoft HoloLense that does Augmented Reality but can be tinted to support Virtual Reality






[image: Hands-On with VR OmniDirectional Treadmill! - YouTube]



The Omnidirectional treadmill so that users can walk consistently without tripping up or falling over. Especially since different historical Welsh locations are all different sizes, it means that different sized rooms would be needed, but just this treadmill.
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Principle

Guidelines

1. Perceivable - Information and user
interface components must be presentable to
users in ways they can perceive

1.1 Text Alternatives: Provide text
alternatives for any non-text content so that it
can be changed into other forms people need,
such as large print, braille, speech, symbols
or simpler language.

1.2 Time-based Media: Provide alternatives
for time-based media

1.3 Adaptable: Create content that can be
presented in different ways (for example
simpler layout) without losing information or
structure

1.4 Distinguishable: Make it easier for users
to see and hear content including separating
foreground from background

2: Operable - User interface components and
navigation must be operable

2.1 Keyboard Accessible: Make all
functionality available from a keyboard

2.2 Enough Time: Provide users enough time
to read and use content

2.3 Seizures: Do not design content in a way
that is known to cause seizures

2.4 Navigable: Provide ways to help users
navigate, find content and determine where
they are

3: Understandable - Information and the
operation of user interface must be
understandable

3.1 Readable: Make text content readable and
understandable

3.2 Predictable: Make Web pages appear and
operate in predictable ways

3.3 Input Assistance: Help users avoid and
correct mistakes

4: Robust - Content must be robust enough
that it can be interpreted reliably by a wide
variety of user agents, including assistive
technologies

4.1 Compatible: Maximize compatibility
with current and future user agents, including
assistive technologies
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Visibility of system status

The system should always keep users informed about what is going on,
through appropriate feedback within reasonable time.

Match between system and the
real world

The system should speak the users' language, with words, phrases and
concepts familiar to the user, rather than system-oriented terms. Follow real-
world conventions, making information appear in a natural and logical
order.

User control and freedom

Users often choose system functions by mistake and will need a clearly
marked "emergency exit" to leave the unwanted state without having to go
through an extended dialogue. Support undo and redo.

Consistency and standards

Users should not have to wonder whether different words, situations, or
actions mean the same thing. Follow platform conventions.

Error prevention

Even better than good error messages is a careful design which prevents a
problem from occurring in the first place. Either eliminate error-prone
conditions or check for them and present users with a confirmation option
before they commit to the action.

Recognition rather than recall

Minimize the user's memory load by making objects, actions, and options
visible. The user should not have to remember information from one part of
the dialogue to another. Instructions for use of the system should be visible
or easily retrievable whenever appropriate.

Flexibility and efficiency of use

Accelerators -- unseen by the novice user -- may often speed up the
interaction for the expert user such that the system can cater to both
inexperienced and experienced users. Allow users to tailor frequent actions.

Aesthetic and minimalist
design

Dialogues should not contain information which is irrelevant or rarely
needed. Every extra unit of information in a dialogue competes with the
relevant units of information and diminishes their relative visibility.

Help users recognize,
diagnose, and recover from
errors

Error messages should be expressed in plain language (no codes), precisely
indicate the problem, and constructively suggest a solution.

Help and documentation

Even though it is better if the system can be used without documentation, it

may be necessary to provide help and documentation. Any such information
should be easy to search, focused on the user's task, list concrete steps to be

carried out, and not be too large.
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