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1)
INTRODUCTION

This document reports on the usability of the water safety course developed in collaboration with children. Our brief was to design and develop a usable e-learning course.

“Based on student feedback, motivational  strategies are revised as needed until they prove effective(…)
  while (…) variables that affect learning may be classified as  related to characteristics of (a) the learner, (b) the curriculum, and (c) the context  for learning.”

The iterative nature of this whole process makes usability testing of the ‘final’ product impossible as it is still developing and changing. In this report I will outline the process to date and give detail on the formative usability testing undertaken with the children.  

Evaluation methods are outlined also.

2)
AIMS

The aim was to provide an experiential opportunity for an island based cohort of twelve, mixed gender, 6 – 12 year olds on the subject of water safety.  The group were to collaborate in the development of course material.  I hoped that this would increase usability potential in the completed course while learning would take place during the research and development stages. The target group would perceive an increased ownership of the material and content and this was hoped to translate into increased interest across a similar age group.

Increased involvement and ownership would increase the likelihood of repeat visits by the students which would improve learning and retention of crucial information.  All of the children had computing experience ranging from very experienced to basic capability.

3)
METHODOLOGY

The children already had a loyalty to and an understanding of the topic from daily use and from familiarity with the issue of water safety. Through my contact with the children through kayaking and snorkelling during the summer they were also familiar with me and understood my area of interest. That mutual understanding of abilities and needs was quite constructive as it allowed concentration on the issue of developing the course.  It was presented to them that they were helping me make a website to tell other children of their age group about water safety.  This was generally accepted and led to positive input and effort from everyone.  The children are a confident group anyway and were comfortable being approached in their own territory.  I had originally arranged to meet for computer and internet sessions in a building used for computer classes.  None of the children would have been familiar with that building though so eventually I chose the library which they all use frequently.  This has two internet capable computers which they use after school on some days. This had the advantage of having a pre-established routine and librarian present to maintain stability.

Meeting with the participants parents and Naoinra leader began in January and initial outlines and plans of action agreed then.   Email correspondance and communication via  a Moodle page was to begin then to lay a base of collaboration before the summer break. 

The ages of the children determined how the content should be delivered.  An experience dependent on large amounts of text and conceptual understanding would not work.  

What I felt would suceed was a mix of games and text.  The children would have input in both areas and understanding and retention would be assessed through success in the games.  
Accordingly I set about constructing a basic web site and developing games. 

After some initial, major, software problems, the website and games were developed.   These problems caused delay in collaboration with the group as something needed to be demonstrated or exhibited.  Input in the form of recordings, drawings and suggestions were accepted all the time. 

 Once the website and games were at a working level I met with 7 children for some initial feedback.  This resulted in changes being made to various parts of the entire structure.  Another meeting was arranged and again feedback received from the children regarding usability and interest of the site. It is now at the stage of a recently held third meeting and resultant amendments.  Details of these meetings and amendments follow.

3a)
Software Used


Much time and energy was spent during the summer organising layout, navigation and initial games in  Adobe Authorware and Director.
The final course has been developed using Macromedia (now Adobe) Dreamweaver and Flash.  Both of these have been very limiting from an e-learning point in that user interaction is not highly considered.  Interaction with instant feedback is crucial to this age group and the software limitations and lack of training made development of the games and website very difficult.  The level of coding and scripting knowledge required to provide the necessary level of interaction was higher than expected and a steep learning curve was experienced.  

A simple example of this is in the development of a drag and drop interaction.  In Dreamweaver it is relatively easy to set up drag layers.  However while they will snap to the drop target from any specified distance they can equally ‘drop’ and remain anywhere on the page.  I would prefer, and certainly the children would have, if the item would return to its original position instantly thereby providing feedback of a wrong attempt at something.  Javascripting is required to make this happen in Dreamweaver as it is to provide feedback on successful drops.  An example of this is the Sea Animals page where the children see Irish names, hear English names and see the unidentifed animal with alt text describing some features of the animal.  To provide interaction I allowed the animal pictures to be draggable to the sound / name files.  When the users successfully did this there was invariably a pause where they expected something to happen as reward. 

It is possible to create bespoke Flash drag and drops but for downloading purposes Flash becomes quite heavy.  The pre-made drag and drop components in Flash are simply unusable and pointless.  I did construct a multiple choice quiz which is not yet displayed publicly on the site because the coding has yet to be written so that the feedback provided displays correctly.  This type of delay was incredibly frustrating.  Similarly, the HWGame does not work properly but is being used anyway by the children.

The children were encouraged to utilise software available to them, in their mobile phones, for example, to take photographs which could be emailed to a general folder for viewing on the site.  Generally speaking though the children were involved in development on a content learning basis and not software learning basis.  I felt it was important that the computer, phones and recording equipment were used efficiently as tools but with a higher aim in mind and not as an end in themselves.  The attraction of using the technology in some new way was positive as was their familiarity with it.  

3b)
Evaluation

Evaluation was formative as the process does not have a definite end and the item of delivery (website and communication within the group) changes constantly.

Script testing, where a simple, general task is verbally delivered to the evaluator  was considered more realistic for this level of usability testing.  The more detailed task level was too fine in detail to be worthwhile in this case.

I met with all of the children during March and we visited a beach with the intention of collecting items for use in pictures, photographs, stories and to generally awaken an awareness of the project.  A session indoors in the Naoinra was also carried out with the smaller children where some pictures were drawn during a discussion of issues around water safety.  

Internet research sessions took place in the local library and in the childrens own houses.  Sound recordings took place also in the library, in my office in the case of one child or in another childs case in her own house on the family machine.

When we met for evaluation purposes I explained again that they were helping me with the site development.  After the session we went to the Siopa Beag for some reviving chocolate and a casual debriefing session.

Users were verbally asked to carry out particular tasks and contemporaneous notes were taken while watching.   A table outlining these tasks and notes is included in the appendix.

4)
PROBLEMS

The fact that the target audience kids were also the collaborators and contributors meant that there was little or no objectivity in the evaluation of the overall project.  There was a considerable level of objectivity in the usability tests though as the children had not seen the website prior to being watched during use.  

I had intended using video or photographs to record the usability testing but issues (unrelated to this project) regarding use of photographs of one family of children arose during the summer so I decided not to use any photographs of any of the children to avoid problems. This was a big drawback because the children thoroughly enjoyed making and listening to each others sound files and seeing photographs of local areas.   Interest was heightened and I still feel photographic records of the children at work would have increased the learning value of the project. This might be returned to at a later time when not so politically sensitive.

Using email and the Moodle website as conduits for communication proved impossible.  The children needed to be accompanied and preferred if they felt had a good justification for spending time on the project.  If they were required to take initiative or provide some information unaccompanied this did not happen.  There was one exception but as the idea was collaboration it did not serve the intended purpose even after extended encouragements from myself.  I was in Limerick to May and then busy with my own business during the summer, as were the children, so there were few opportunities to meet for emailing purposes.  This has become a minor issue in recent times and I will begin the idea again with some 3 or 4 of the more competent and motivated children. It also took some time for them to get used to the idea of emailing information around.  This was partly due to kids natural unfamiliarity with text well as use of computer equipment. I felt the Moodle / email communication did not work for three reasons.

1/ Moodle interface is boring for anyone under 35 and some over 40’s.  It has a very limited redesign capability.

2/ Kids not familiar enough with idea of emailing / IM / chatting online to be useful.  Would have been teaching that only. 

3/ The children per se preferred to sociably work together and create and absorb energy from each other and their environment.  Some subtle guidance only required whereas much stronger pushing was needed for emailing and Moodle and this was not available.  

 
4a)
Orientation

The issue of orientation is something which I would rate as a large problem for this age group in the site as it stands.  The only indicator, letting the user know where they are, is in the subheader title and the ‘breadcrumb’ trail.  This is highly difficult for kids with problems reading text through age or other restrictions. 

What was striking during the times the children tried the website was the complete absorption with the sound files and photographs.  Many of the photos are of local views and this interested the users greatly with constant questions of “where was that photo taken?”
  

4b)
Consistency 

After every discussion an attempt would be made to click on the next photograph.  This was not always successful in leading to a link.  The pages were laid out very similarly with a set of navigation hyperlinks on the left of the page.  I had included some photographs as points of information which had popup messages displayed if the cursor hovered over.  This feature depends on the type of browser though and really only works on Internet Explorer (IE).  Firefox, Sea Monkey and Safari are just some of the browsers I discovered during this project which do not display popups without clicking.  To enable Firefox users see the same information I placed onclick popups over images as well.  This did not work in IE as both types of popup appeared and caused confusion.  I removed that feature for the final iteration to make a more fluent usage. 

4c)
Graphical User Interface (GUI)

The graphical user interface (GUI) is that area of the project which makes the most immediate impression and can be crucial in maintaining interest.  Even though I considered that I had made child friendly pages from the outset my delusions were laid bare in the first testing session when I got remarks like “there’s nothing to do”
.  Every child who approached the first page clicked on unlinked  photographs on the right of the page to move to the next level.  Onwards navigation was to be at the right side of the page as if it were a book.  This was interesting as, most adults use a left vertical or top horizontal navigation menu.  The concept of using links to randomly jump to other pages did exist but they did not want to have to repetitively return to the same area of a page to navigate forward.  The next and back buttons on the page were never used.  Coincidentally the links on the Modules page are on the right hand side of the illustration.  Once in the individual module pages the idea of returning by using traditional left of page navigation worked fine.

The guide also provides a common denominator throughout the site.  This guide is not part of the Modules page links.  It is an entirely new character who appears only when the child is using the site.  In that sense the guide becomes more associated with the child as an assistant / provider of information rather than being overly associated with the site.

The randomness with which the children used the links was interesting.  They felt no requirement to remain on any page if a thought regarding some other issue struck them.  After the initial free time to become acquainted with the interface was finished randomness still remained at a higher level than would be comparable with adults.  

With regard to text type, Comic Sans was used as it felt like a more child friendly font while still retaining some structure and order.  In some of the pages the quantity of text in similar colour was found to be boring so I alternated paragraphs with chunked information into different colours for easier readability and increase interest.  See the Pollution page in particular.

5)
SOLUTIONS

5a)
Orientation

I have prepared images which are the characters or part of the image map making up the modules page.  Each character or part of the map will be replicated on the relevant module page. This should give a link in memory as well as digitally back to the starting point and will allow users to orientate themselves more easily on each page, through going back and seeing a familiar location or through seeing a familiar icon on the page.  This will give them a context.


5b)
Consistency
Photographs to the right of the objectives page
 have been made into links bringing the user to the modules section.  The photographs were changed to links and the left navigation bar removed from the home page.  Users appeared much more comfortable with that.  There was not as much hovering and scraping around the wrong side of the pages trying to find an opening. Colour, layout and font types and size were repeated throughout all the pages.  The end result may look jumbled from an adult point of view but the children understood this chunking at every stage much better than looking for a flow of ideas leading from one page to the next.


5c)
Graphical User Interface

To encourage some text reading I introduced a character who would appear on some pages as a guide. This cartoon starfish called Réalt, drifts across relevant pages through use of the Dreamweaver timeline.  It causes popups with instructions to happen.  An example of this is on the Pollution page where a soundfile at the top of the page is in danger of being missed because of all the other colour and information on the page.  Réalt moves and then a popup telling the child to listen to the sound file appears. The popup must be clicked on to make it go away.   This whole idea was very successful as children told each other about it and encouraged each other to listen and read before continuing with the page.  I intend putting sound files on the Réalt guide as this would be a very immediate feedback of method of instruction.  

6)
CONCLUSION 
-
LEARNING HAPPENED

There was extra interest in everything with a local interest with more questions as to context and cause coming from that.  Sound files were interesting also and though they are relatively short the children listened repetitively to them and learnt the phrases and stories off by heart from listening and joking amongst themselves about how one of them might have said something.  Extra vocabulary was certainly learnt in this way.  

Simple phrases such as “you have to wear a lifejacket
” were also repeated and led to discussions amongst them as to why this should be the case and who wore what lifejacket or buoyancy aid during which activity.  Similarly during the HWGame a question arose as to why one should not fish off the rocks alone
. This came from the boy who most frequently fishes off the rocks.  Rather than wanting to know why one should not fish alone he phrased the question in a half joking / serious manner.  I felt that what he wanted was reinforcement of the safety message he had already received from his parents and was now receiving from another source which included his peers.  This learning reinforcement is a crucial concept in constructivist learning.

The WordZ game which is mainly a spelling game again maintained vocabularly which might normally only be used during the short summer season.  It was also the game which was most focused on by all users (including 3 separate adults) as the combination of the timer and concentration needed for find the letters led to an enjoyable feeling of tension.  This is a good scaffolding activity as their familiarity with the spoken words is challenged by having to go a step further in correctly spelling the random words of varying difficulty and language.

The HWGame is also an instance of scaffolding as it presented a realistic situation to the child which they were able to examine and correct as part of the challenge.  Actually carrying out the activity albeit in a game situation made the experience much more vivid.  

Dramatic photographs such as the one of the basking shark caught in a rope from lobster pots became the focus of much discussion.  Again the shark and the lobster pots are familiar to the children and the photo showing the plankton sieving mechanism along with the obvious wounds from the rope made an impression on the children. 

The fact that children are used to non-sequential information in much of their daily lives whether as a result of internet type experiences or not meant that the project, site development and interactions between myself and the children of necessity took place at times which suited them (within reason) and on topics which suited them.  If lifejackets and buoyancy aids were being discussed one minute then just as easily the merits of somebodys sound file contribution could be energetically discussed the next.  Rather than being lack of concentration I felt that in this age group it was a technique where information was processed and returned to again by the child when they were ready to look at some issue again or more deeply.  That is the large advantage of this method of teaching and learning. 

“it's fun because it's hard. Listening to this and watching kids work at mastering games confirms what I know from my own experience: learning is essentially hard; it happens best when one is deeply engaged in hard and challenging activities.”

Learning also happened for the designer who had to take on board a new  level of relationship with children that I have known in a different environment prior to this. 

The development of the games involving Actionscript coding in Flash also became an overriding issue which caused enormous delay and frustration.  Massive amounts of time was expended on trial and error in the code writing which more often than not was sorted out in what seemed a minor way through judicious placement of a curly bracket or full stop.    

7) 
FUTURE

Apart from the solutions which will have to be applied as remedies to difficulties which already exist there will be further development of the site and project in the future.   

A lot of content has been collected and prepared in the form of drawings, sound files and texts but the need for minimising the content presented to improve ease of use, combined with difficulties of coding involved in the games means that this content has not been displayed.  

There were also a number of children who did not contribute for various reasons during the production of the site and who are now interested in being involved.  

The idea of facilitation in an online sense did not become much of an issue but facilitation was high in daily meetings.  It is an area where I as designer would benefit from further training to maximise benefit to the children.

A ‘blended ‘ approach where I was present to direct research topics or discussions or could facilitate the children who needed more time to read elements of text while talking to them was much more valuable than if a primarily text based site had been presented to them as a fait accompli.  Involvement is crucial and is hardly surprising given that we all feel more motivated if we are involved in something.

Children are honest about their ability to have fun and learn through fun.  Ensuring that the learning has depth is a challenge for the designer and delivery of the course and is a challenge the children rise to.  They present their own challenges to the norms of what is expected of them with abilities of analysis and understanding that need only a suitably educated and receptive facilitator to assist them in their discovery.  

++++++++++++++++++++
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List of Users / Evaluators / Contributors





Thea Ní Cheallaigh			Trenchant Evaluator / Sound Files / Artist / Sole 


Emailer & Moodler


Ephraim Ó Cheallaigh		Internet Researcher / Evaluator / Sound Files / 


Artist


Liam O’Regan-Sugrue		Sound Files / ‘Famous Drawer’ / Evaluator


Eoin O’Driscoll			Evaluator / Sound File / Written Story


Cian McCann			Internet Researcher / Sound File / Evaluator


Ruarí McCann			Internet Researcher / Sound File


Nessa McCann			Evaluator / Entertainer


Sadhbh Ní Mhealóid		Evaluator / Sound File


Emma Gannon			Artist


Claire Gannon			Artist
























































Appendix II





Table of tasks and actions of users


TASK�
Navigate to a Module page�
Play one of the puzzles on Puzzles page.�
Find information �
Assessment per game or multiple choice�
�
General Notes:


Text only links missed by all.


Info by hover over pics not taken up, but info/instruction emanating from moving Realt was.








�
Text only links missed by all.�
Text only links missed by all.�
Text only links missed by all.�
Text only links missed by all.�
�
User1 (8yrs nearly 50)�
Orientation period required. As with all.  


Increased familiarity / improved navigation= much swifter navigation.


�
Played WordZ until long word in Irish came up and then dropped and instantly went elsewhere.�
Remembered locations and nav required better than designer.�
HWGame too fast and instructions unclear./ not read because text and too small / exciting. Some items worked unusually eg she collected points even though she put the lifejacket in the bin


On third visit was impatient game had not progressed to 2nd / 3rd levels as intended. 


.�
�
User 2 (9yrs)�
Searched widely through site. Navigation locations and potentials not difficult to understand after brief orientation period.�
�
Remembered locations and nav required�
WordZ game and memory game.�
�
User 3 (8yrs)�
Could not find any navigation initially. Interface confusing. Familiar photos. Text impossible.�
Word puzzles not attempted. Footpuz attempted but not possible on IE.�
All text too confusing. (Reflection of his needs) Most interested in listening to stories / familiar voices and searching for familiar photos / pictures with meaning. Eg Diving pic / Fish�
�
�
User 4 (11yrs)�
Navigation from home page problem. Easier once in site. �
WordZ cause of stress. Navigation �
�
Learnt how to spell a new word. Wanted to know again why not ok to fish alone.�
�
User 5 ( 5yrs)�
Using screen as touch screen.�
No�
No�
Verbalise. �
�
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Example of information sent to me per email (from Ephraim)
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There had been a two degree increase in temperatures in waters in

the southwest in recent years. This was "a major, colossal’
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