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[bookmark: _Toc40880378]Introduction
We are required to apply Usability theory and practices to the design of interactive exhibits. These exhibits are selected from our own selection of museums and will be reviewed, evaluated and provided suggestions on how to further improve the exhibit. For this assignment an exhibit on terracotta warriors and how they were painted has been selected, this exhibit was created by Aarhus University and in collaboration with Moesgaard museum, it was available for a limited time (1) (2). The second exhibit is an exhibit from the National Museum of Natural History which discusses outbreaks and how they spread, where and how they’re likely to start etc.  (3) (4).
[bookmark: _Toc40880379]Usability Review
Of the two exhibits that have been selected, the exhibit with the terracotta warrior shows great potential and is believed to be the superior of the two exhibits in terms of usability. The design of the interface is simplistic, and all buttons are large and easy to use, however, the entire exhibit may be a bit bewildering or confusing for those that are colour blind. The entire exhibit is designed to portray how each warrior is painted and how time it might have taken to paint an entire army and stored as once you have painted your own warrior, it is added to the collection of warriors visible in the background. The background is projected, the warrior you are painting is a physical terracotta warrior statue whereby the users paint/colour selection for a specific part of the warrior is overlaid onto the stature through use of projectors or holograms.
The exhibit for outbreaks is a map on a screen with highlighted areas indicating pandemics and outbreaks and where they began and how they can spread. The exhibit is reminiscent of how a GIS system might work, you select a set of criteria and it shows on the map where outbreaks matching your criteria began and where/how they had spread. Selections include selecting which host/who is affected by the disease such as humans/animals/insects etc., pathogens and type. Selecting a highlighted area would bring up information about the disease/outbreak. The map relies on prior knowledge of other digital mapping systems but doesn’t suggest whether gestures such as pinching would yield a result such as zooming or panning. The exhibit is not highly intuitive and it is seemingly short/close to the ground, a tall person would either have to stoop down or bend over a little or have long arms to interact with the device from an upright position, not to mention that the devices are in a fixed position and can’t be adjusted in any way be it angle or height.
[bookmark: _Toc40880380]Comparison
Below is a table showing a comparison between the two exhibits and how they fare against some common characteristics that have been identified as helpful for maintaining a good level usability.
	Characteristic
	Terracotta Warriors
	Outbreaks

	Human Vision
	Excellent use of vision. Having the statue change colour thanks to projectors/holograms pointing at each different body part allowed the user to see how the warrior would look with different colours in real time and in 3D.
	Good use of vision, a map is a good format to use for conveying how outbreaks spread and where they might spread to next. GIS behaviour also allowed the user to narrow down their search.

	Hearing
	The use of sound is a nice touch in this exhibit. There is a small amount of sound that plays with each press of a button or selection being made which let’s the user know in a subtle way that their input has been acknowledged.
	No evident use of sound.

	Touch
	No evident use of touch, other than the exhibit being controlled by a touch screen. The buttons however are spread out making it harder for users to accidentally press the wrong buttons.
	No evident use of touch, other than the exhibit being controlled by a touch screen.
Buttons/options are quite close together.

	Metaphor (symbolism)
	Excellent use of metaphors, not many examples, however, it makes use of speech bubbles pointing towards body parts that they interact with containing a circle with the currently selected colour. Selecting this will open up a colour palette. 
	Not much use of metaphors here, most of the interactivity is done with buttons that have placeholder text. The only other example of it here is the zoom buttons which are represented with only 2 buttons on the side with +/- as the placeholder text.

	Affordance
	This design lends itself to a high level of affordance by having behaviour (colour selections and colour palette) that behaviour is present in many modern devices allowing for the average user to know what they need to do/can do by interacting with these buttons.
	This design lends itself to a suitable amount of affordance as it’s similar to some GPS applications such as google maps as well as GIS software, though not a lot of visitors would be familiar with the GIS features present such as filtering the criteria.



[bookmark: _Toc40880381]Suggestions for improvement
Having identified how the two exhibitions perform in the eyes of Usability we can proceed to improve the exhibits to better improve usability/suitably for a wider range of visitors.
	Characteristic
	Terracotta Warriors
	Outbreaks

	Human Vision
	This design could benefit from a help/settings menu where the user can select a colour blindness mode which will change the palette slightly or the projector colours into a colour range that the user can see. I.e. Tritanopia (5)
	The filtering menu could do with some spacing out to improve the contrast of the selections available so that the content doesn’t look so squashed. Also making it easier to make your selection without fail.

	Hearing
	The application could play a small auditory piece such as a short podcast explaining the ordeal that they went through while constructing and painting the terracotta. This could help them learn something new while colouring their own terracotta.
	The application could benefit from an auditory piece explaining the selected disease, this could be helpful for those who are visually impaired in any manner.

	Touch
	------------------------
	------------------------

	Metaphor (symbolism)
	------------------------
	------------------------

	Affordance
	The application could benefit from a help area or tooltip stating what the visitor should be doing and the next steps to take.
	It may be beneficial to move the filters from the bottom to the top as a dropdown with a metaphor of an arrow pointing down to symbolise a pull-down menu. This would help by conforming to the Z test allowing the users to spot that they can customize what the map is showing you, before having to first figure out what the map trying to show by default.



[bookmark: _Toc40880382]Helpfulness of usability characteristics
After identifying the characteristics that the exhibitions already satisfy and how they can further improve, we can confidently state that the implementation of usability standards of computer systems in museum exhibitions can be incredibly beneficial. The application of these techniques or characteristics to conform to, not only can we help the visitors understand what they should be doing in interactive exhibit but also benefit in the consumption of information in all exhibits, providing that it has been applied to these static exhibits also (where applicable and suitable).
[bookmark: _Toc40880383]Interface Evaluation Strategy
Using the two exhibits from earlier, we can construct an Interface evaluation strategy that can be followed to assist in creating exhibits with higher levels of usability in the future. Firstly, it would be recommended to follow a design pattern/ruleset such as Jacob Nielsen’s ten Heuristics (6). For the most part, conforming to these heuristics would be suitable: 
· System status should always be visible
· Maybe a document map/action plan showing where you are in the process or a paginator for when reading a book etc.
· The system should speak the users language, either literally or colloquially or both.
· The user should have control and freedom to use the system however they choose. I.E. They shouldn’t be forced to click next on all pages of a book to finally close the book.
· The system should be consistent throughout.
· Ensure that errors or handled appropriately and the user is not exposed to error messages.
· The user should not have to remember details/instructions from a previous screen to know what to do on the current/ information and guidance must always be present in some consistent form.
· The system should be flexible and efficient, should allow for both novice and skilled users to use the system.
· The design should be minimalistic simple and provide a clean and professional aesthetic. 
· When errors do occur (such as on a signup form), explain them as simply as possible and provide the user with guidance on how to solve the issue.
· The system should have a help/guidance and documentation page somewhere in the system that the user can go to if they ever get stuck with what they should be doing.

It would be recommended to spend a good deal of time on evaluation in order to get the interface to an acceptable standard, a good basis to start at would be evaluate the design as it is being designed or spend 25% of the design time after the initial design to evaluate it and improve upon it. Each aspect should be given an equal amount of attention I.e. if there are 10 aspects to cover in the evaluation then each aspect would share 10% of the evaluation time.
For a more in depth process of evaluating an interface for museum exhibits in mind, you can go through the following checklists in each section and checking if the criteria is met and taking steps to try to meet them if not will help improve the overall usability of any interfaces or further exhibits that are added to the museum’s collection.

[bookmark: _Toc40880384]Vision
· Does the interface offer a stimulating visual design? (Unique or quirky to help visitors remember the content)
· Does the interface have a good level of contrast or pass the squint test?
· Are objects spaced out appropriately from one another?
· Are objects easy to read and understand?
· Are objects appropriately sized?
· If you were to squint your eyes, can content still be understood and consumed?
· Does the interface have the option to be customized?
· High contrast
· Font
· Size
· Colour
· Serif/Sans-Serif
· Can all the content/information conveyed in the exhibit be conveyed/consumed through visual means? (Good for those who are hard of hearing)
· Can the user see where they are in the system? Can they navigate to any part of the system they choose to?
[bookmark: _Toc40880385]Auditory
· Does the exhibit offer insight into what they are/should be hearing?
· Are all sound effects used in the exhibit appropriate?
· Are they relevant to the action taking place/content being described?
· Are they at an appropriate length?
· Not too long or short.
· Does the sound effect assist in immersion?
· Is there any sound effects present that acknowledge the users input as a form of feedback?
· Such as small tapping sound effects when interacting with a keyboard.
· Is the volume of auditory content set to an appropriate level?
· Can visitors use headphones to listen to content rather than relying on speakers in the museum?
· Can all content in the exhibit be conveyed/consumed through auditory means? (Good for those who are visually impaired)
[bookmark: _Toc40880386]Touch
· Does the exhibit offer any physical activity?
· Feel a product?
· Perform an activity?
· Create something unique? Etc.
· Does the interface offer any sort of feedback on interaction?
· I.e. Haptic feedback (vibration) when user interacts with the interface e.g. on-screen keyboard.
· Does the exhibit offer any braille guidance for those who are blind?
· On touch screens, how lightly does one have to press for the interface to acknowledge input?
· This should allow for the lightest touch, but also not be too fragile.
· Some users may be struggling from physical ailments such as arthritis and might not be able to put sufficient force of touchscreens that require a hard touch to capture input.
[bookmark: _Toc40880387]Metaphors
· Does the interface save space by using semiotics?
· Do provided semiotics have tooltips if held or hovered for more information?
· Are used semiotics appropriate? Can one assume their function by their shape?
· Are metaphors placed appropriately? 
· Are they in a position where it would prompt a user into action?
· Can the metaphor be easily seen?
· Is the metaphor familiar to the user?
· Have they seen the use of such a semiotic elsewhere and can infer it’s use/function?
[bookmark: _Toc40880388]Affordability
· Does the design lend itself to being quickly learned?
· Is the design familiar to the user by being similar to other products/designs?
· Is the design simple and easy to use?
· Is the design flexible?
· Does it allow the user to tweak it how they like?
· Is the design quirky in small ways that allow the user to remember the design going forward?
· Is the design consistent throughout the entire system?

[bookmark: _Toc40880389]Guidelines and Accessibility

Having established an evaluation strategy, we can look at creating some guidelines or following pre-existing ones to help ensure that a design will meet the criteria of the evaluation and is considered to be a highly usable system. Jacob Nielsen’s Heuristics (6) Schneiderman’s eight golden rules share a lot of ideas in common, having already discussed Nielsen’s, the rules applicable here from Schneiderman are: 
· Should be consistent
· Enable skilled/familiar users to use shortcuts
· Design a dialog which will yield closure and not leave the user with more questions.
· Allow the users an easy way of going back or undoing their actions.
The remainder of Schneiderman’s rules are not applicable for varying reasons for example one of his rules stating that the system should offer informative feedback is not applicable as in these cases there is no opportunity for users to input data which needs to validated upon or to cause errors which need informative feedback to allow for corrective action.
[bookmark: _Toc40880390]Accessibility
To ensure a high level of accessibility, the interface should allow for language selection and for customizing of the interface in all/any manner (text, contrast etc). However, not all accessibility concerns are limited to within the system itself, some are entirely to do with the real world too. How does the viewing angle of the device compare? The user should always be able to adjust the device in height or viewing angle to prevent any strain on the neck or other parts of the body. If the device is going to be used for long periods of time having seating areas nearby should be considered. Items from the W3C web accessibility initiative (7) may also be considered to be helpful here, such as the accessibility concerns for those who are impaired either visually or auditorily, as such alternative means of access should be considered, such as audio transcripts for those who cannot read and also no content should be restricted to audio only for those who struggle with hearing.
[bookmark: _Toc40880391]Virtual Reality and Augmented Reality
The concept of Virtual Reality can be dated back as early as the 1960’s, though despite that, nothing tangible became of this concept until around 1968. At 1968 the American computer scientist Ivan Sutherland with the help of his student Bob Sproull decided that they would bring the concept of Virtual Reality to fruition (8) (9). Sutherland had a vision to create a new way for people to experience aspects of life like shows and movies which is quite different from the way the technology is currently used. Virtual Reality is currently used as tool for gaming, science and even in some cases medical training and practice. Moving forward from 1968, a new development had arisen from this field, a new yet similar technology that we refer to as Augmented Reality. 
This new technology was quite different from Ivan Sutherland's ideals as instead of allowing the user to view something which would normally not be within their sights. It strived to allow people to view a variety of things which instead would seemingly exist within the world right in front of them. An example of this would be to display a 3D blueprint of a vehicle’s engine in the centre of a room whilst an engineer physically builds the vehicle to comply to the blueprint specification almost like a hologram. 
While these two technologies are awfully similar, they come with different intentions, whereby one takes up the user’s entire field of vision to immerse them in a new world such as Virtual Reality and the other, that literally augments the real world with digital technology or content from a “different” reality. The motivation behind such technologies share a similar goal, whereby they both aim to provide the user with an experience they otherwise would not be able to achieve. Regardless of how the two technologies operate, they both attempt to achieve the same goal. One would argue that virtual reality is good for practice whilst augmented reality is good for practical usage I.e. virtual is good for training a surgeon, whilst augmented could be an amazing asset during an actual procedure being able to identify and display problems to the surgeon in real time.
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