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The Evaluation of the Software

· Background/ methodological considerations

The evaluation of the CUSTODIAN software requires an iterative design, which is flexible and responsive to the needs of the design team whilst being reliable and valid.  Although quantifiable information would allow for easy processing of information, it is contended that a predominantly qualitative methodology be used as this allows for greater flexibility and is more responsive to conveying the true difficulties within the usage and construction of the tool.  

The evaluation of the tool must focus primarily on the user of the CUSTODIAN software (the Process Facilitator and the client) as this will provide insight into possible design flaws and inform future design phases of the tool.  The other focus of the evaluation is the usability of the tool in the field.  This latter stage needs to concentrate on the role of CUSTODIAN in performing a series of scenarios on real cases.  

The software tool is required to accurately design appropriate smart homes for given case studies.  The pre-tests for this have already been piloted within the Edinvar and Dundee test sites.  Future evaluations carried out at these test sites will be undertaken by the CUSTODIAN Project team evaluator.  Other test sites in the UK and Porto are also currently being investigated for the inclusion in this evaluation.

· Evaluation Criteria

Within each evaluation, the same basic criteria will exist.  These criteria fit into three broad categories, which are as follows:

1) Usability: The tool should be easy to use, with relatively little or no training and its display should be clear and easily understood.

2) Functionality: The tool should perform functions that were outlined in the development meeting (University of Reading, 5th February 2000), as well as carry out what is appears to suggest it will do.

3) Utility: That the tool, used in the field by a Process Facilitator, in consultation with a client with any combination of cognitive or physical disabilities, will generate a smart home design that will meet the specified needs of the client.

It is important that the Process Facilitator be able to engage clients in discussion about their lifestyle, aspirations and needs.  The CUSTODIAN tool is fundamental to this communication process.  This means that the CUSTODIAN tool must be very easy to use.  It is necessary for the Process Facilitator to attract and hold clients’ attention during a consultation.  Clients will rapidly lose interest and disengage from the consultation process, if the Process Facilitator is tied up designing the system on the computer rather than maintaining eye contact with and actively listening to the client.  This is especially the case when dealing with people whose ability to concentrate is diminished or who are very easily confused.  In order for the client to make meaningful and relevant comments to the options being presented to them, it is important that the screen displays are easily understood.

· The Software Evaluation Method

The evaluation of the software will be undertaken using the above criteria by the Project team initially and eventually by external personnel.  The test sites will be involved towards the completion of this process, to ensure that the software is usable by the targeted potential Process Facilitators of the future (Occupational Therapists).  This will be undertaken at the test sites (Edinvar, Dundee et al) as well as with other Occupational Therapists in the field.  

The CUSTODIAN Project team will develop a series of four hypothetical case studies, which will reflect differing levels of abilities and differing needs of the end-user.  These case studies will be distributed with the developed software to the Occupational Therapists who are participating in the evaluation and the participants will be requested to design a suitable solution using the tool for each of the case studies.  A prepared problem sheet will be supplied to participants to help them note down areas of difficulty experienced in using the software as well as possible problems likely to be encountered in the mediation process with clients.  The problem sheet will be sectioned and allow participants to write 'free speech text' in order to give real accounts of their experience of using the software.  The CUSTODIAN project team evaluator will also undertake a series of follow up interviews with a sample of the participants, in order to gain greater insight into their levels of difficulty experienced in using the tool.

· Evaluation of User Client Interface

A central feature of CUSTODIAN is its use in mediating with clients to determine the most appropriate design to reflect their needs, as well as an explanatory tool in describing and demonstrating smart home configurations.  The Process Facilitator should be able to use the software to facilitate communication between themselves and the client.  Smart home technology is not a simple concept for the majority of people who have no knowledge of the range and features that are available, and the tool needs to be able to reflect and support this learning/communication process.  Moreover, people with cognitive impairments or people with cognitive disabilities will often require the visual stimulation in order to be able to make effective decisions concerning their future care provisions.

In order to evaluate this process of mediation, the tool will be used in the field by trained Process Facilitators with real clients.  The same checklist of difficulties will be used for the Process Facilitator to note down difficulties with using the tool, and another small section will be added which is directly concerned with the tools use with real clients.

· Data Collection and processing

The vast majority of the data collected from the evaluation will be qualitative, but will still be able to be categorised and used to inform the future development of the software.  The results from the case studies, (the Smart homes developed from the case studies) could be analysed for congruity and relevance to the case study, but this would be based on a number of qualitative judgements by the project team that would stand up to the baseline criteria of validity and reliability.  The outcomes of the case studies are relatively less important than the actual processes and problems related to the design of the solutions although the product of these case studies will provide significant information that will be used by the project team.  The engagement of the Occupational Therapists in using the CUSTDODIAN tool will be evaluated against a standardised solution, which is devised through consultation with members of the project team.  

The team will undertake a minor review of the produced solutions in order to ensure that the solutions are relevant to the case studies, and the solutions will be rated on a scale to produce a graphical representation of the Occupational Therapists use of the tool.  This information will be used as a determinant of the validity and reliability of CUSTODIAN.  A predetermined average score will be used as an indicator of this reliability.

Should the tool be found to be unusable or the results from the case studies predominantly inappropriate, the team will be required to undertake a number of in-depth interviews with the participants to determine exactly what problems were encountered.  This is necessary to determine if there is a fundamental flaw in the design and functionality and its output is unreliable or invalid, or if human error was more to blame.  If either scenario is found to be the case, then the tool needs to be reviewed as it has failed to meet the three basic criteria.

A significant feature of the evaluation design is that is retains impartiality, in that no individual could significantly skew the results.  Although a qualitative methodology is to be utilised there is scope for quantification of the final data in many cases.  Moreover, by the cross-referencing of participants to responses, it is easy to explore or exclude unrepresentative or overtly unrepresentative results that do not reflect real views of the software user.  

· The Strengths and Weaknesses of this Method of Evaluation

· Strengths

· Reliability

· Validity

· Reusability of the evaluation at a later date

· Production of qualitative and quantitative data

· Ensures the participants are engaged in the process of the evaluation

· Weaknesses

· Time consuming

· Requires considerable travel by project team member

Discussion

· An overview and validation of the test sites

The test sites of Edinvar and Dundee offer the potential for a quality evaluation of the CUSTODIAN software suite.  The test sites are both located within Scotland, which allows ease of access by the validation team.  Although it would have been preferable to have had a more extensive each to the validation, it was noted that the software is designed to be responsive to the needs of specific individuals and therefore the needs of an individual are not locality specific.

Both of the test sites reflect different facets that enhance and contribute to the knowledge base of the CUSTODIAN suite.  Edinvar test site in Edinburgh consists of predominantly older people and people with general disabilities, whose impairments are predominantly permanent or degenerative in nature.  Although the disabilities of the client group in Edinvar consists of two groups, the majority of the occupants utilised in the validation of the tool stem from older people whoa re suffering predominantly psychological degenerative conditions.  In order for CUSTODIAN to be responsive to the needs of this group, the design of smart home must reflect the increasing dependency that will be placed on the devices that are installed.  Moreover, as the psychological condition of the client decreases, the devices in situ need to be reconfigured to allow for greater security and automation of basic tasks.  

· Conversely, the Tayside Consortium in Dundee, Scotland, are dedicated to the rehabilitation of people who have suffered acquired brain injuries.  The patients at the Dundee test sites are aged from 18 to 60.  Although there is no specific overwhelming condition that prevails, all patients have been assessed to determine that rehabilitation would be of significant use/essential to their reintegration into society.  Patients suffer from physical, emotional and psychological conditions that have impaired them significantly and require rehabilitation.  The forms of rehabilitation include memory assistive, ordering events, scheduling events, mobility therapy, speech therapy, and general counselling.  Part of the overall purpose of the therapy involved helping the patient gain insight into their own condition, which enables the patient to make real life choices based on their own perception of themselves.  

Smart home technology does not have an immediate direct input into this rehabilitation process, at this time; yet, through the CUSTODIAN project there have been significant realisations of the potential for smart home in the rehabilitative process.  Smart home technology can allow the patients to interact in a ‘real home’ environment whilst still being safely within a caring environment.  Through the projects design of a rehabilitation flat, patients will be given the opportunity of using an off-site flat to practice the life skills they have developed through their therapy, with the staff assured of the safe and secure nature of the environment.  It also allows staff and patients to interact with environmental control devices to determine the appropriateness of the devices and the utility and usability for the patient within a ‘real-life’ scenario.  

· The Tests Site Rationale

The most significant feature of the test sites is that they are mutually complementary, with Edinvar dealing with degenerative conditions and the Dundee dealing rehabilitation.  Edinvar required devices to be configured to have increased functionality over time whereas the Dundee require maximal functionality initially which is steadily reduced.  They act as opposing poles on the spectrum of smart home design and configuration.

Before the Dundee was accepted as a project test site, considerable discussion took place concerning the possibility of undertaking the development and validation of CUSTODIAN on just degenerative older people as the target group, but it was realised that this would be methodologically impractical.  This would mean that the software suite produced would be responsive to degenerative conditions to the exclusion of utilising the tool for more proactive conditions.  Likewise, to concentrate solely on rehabilitation to the exclusion of degenerative conditions would be methodologically unsound for the opposite rationale.  

By using the opposing ends of the spectrum of care as the test sites, the project team have created more grounded tool that should be more responsive to individual needs for smart home technology.  The differentiation of the test sites is central to the validity of the tool’s design as should be borne out by the evaluations of the finished software suite.

Appendix

Some Examples of Possible Case Studies

· Case Study 1
Mr and Mrs Singh

1.
Mr Singh (82-years-old) has been gradually decreasing in functional ability.  He is restless at night and wanders around the house.  His family have become concerned recently as he became disorientated whilst walking in a local park one Sunday.  

2.
He has recently become doubly incontinent and appears to be becoming increasingly confused and disorientated.  He remembers little of the present day and often confuses his wife with his mother who died twenty years ago.

3.
They live in a detached house in the countryside and Mrs Singh is getting concerned that she is no longer able to undertake adequate care of her husband, as he requires most things to be done for him.  She has made his bedroom downstairs so he need not undertake climbing the stairs, but occasionally, she has found him wandering about the house at night.  The bathroom is upstairs (as is the W) but Mrs Singh has a commode downstairs.

4.
The couple live alone and their family are spread throughout Scotland and England.  They reside three miles from the nearest shop and twelve miles from the nearest supermarket, on a dirt track road that is difficult to negotiate in bad weather.  Consequently Mrs Singh finds that it is increasingly difficult to obtain the basic necessities and supplies to keep the house going as she needs to take Mr Singh with her at all times which makes the journey very tiring.  

5.
Mrs Singh has not had a holiday for as long as she can remember and would dearly like to see her newest grandson in England before he is too old.  She has also been required to give up her job in order to look after her husband, but would still like to return to it if this could be made possible.

----------------------------------

· Case Study 2

Deborah
1.
Deborah is an 85-year-old deaf woman who lives in a council flat on the ground floor.  Her son has become extremely concerned at her recent mood swings and flashes of violence that erupt over simple things.  

2.
Deborah seems to get angry most often whilst trying to communicate with her son, who visits her four times a day.  She finds it difficult to speak clearly and angers when her son repeats things back to her for clarification.  

3.
Deborah’s son is also concerned, as his mother seems to be forgetting everyday things, such as closing the front door behind her.  She also has difficulty remembering what she has done on the previous day.

· Case Study 3

Gerald

1.
Gerald is 85 years old and has been diagnosed as suffering from mild dementia.  He has a history of anxiety and panic attacks, which means that he has spent the last few years without going outside of his house.

2.
He is cared for by Susan his 58-year-old daughter, who is concerned that she is not able to look after him to the standard that is due to him.  However, Gerald adamantly refuses to see anyone other that Susan.  He has refused seeing the doctor and the district nurse.  Susan feels that she cannot cope unless something is done.

3.
Gerald, an ex-major in the army, is use to giving orders that are obeyed.  According to Susan, he feels that “outsiders” are an intrusion, which violate his personal space.  He also suspects that visitors may have ulterior motives for being in his house.

-----------------------------------

· Case Study 4

Margaret

1.
Margaret has been living in a hostel for a number of years.  For the last twelve years, she has been in and out of hospital in an attempt to dry-out.  Unfortunately, this has never been successful for any significant period.  Her doctor has referred her to the team as she has many of the symptoms of dementia.

2.
The hostel where she is currently staying is closing and Margaret needs to find somewhere new to stay.  Her doctor has suggested that she should be placed in a new home.

3.
Margaret has a number of medical complications that include chronic bronchitis (a result of decades of smoking), high blood pressure and is an epileptic.  Her doctor realises that where she is placed must also be able to manage these conditions.  Furthermore, Margaret is unable to self medicate and needs constant reminders for taking her medication and supervision whilst she is taking it as she is known to have overdosed three times in the past.

�  These Case Studies have bee adapted from:


Dewsbury G and Petch A, 1997, ‘Uncovering Reality: An evaluation of dementia services in Grampian’, Nuffield Centre for Community Care/Grampian Health Board, Scotland
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