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Abstract

Teaching in a virtual environment has been a ndtpragression of advancements in information
and communication technologies. The current issumiéls virtual teaching models appear to be
related with the effective simulation of courseteah some teaching materials are easier to be
visualised in a simulation than others. For examplersing through the life span is a module
which was introduced in the nursing syllabus at t&6n(Waikato Institute of Technology) in 2009.
The module explores the learnt experiences andbact of ill health on a patient’s family and
their development. The theoretical contents ofrtfuelule make it difficult to teach in a virtual
environment. However, using a unified health infatios system and advanced statistical and
probability modelling, human behaviour can be erpiband modelled. The results can then be
integrated with the available technology into arpegpriate virtual classroom. In this paper, the
application of health informatics together withtuial classroom technology is conceptualised as
an aid for teaching human behaviour.

1. Introduction

Simulation is rapidly becoming a standard altex@afor student placements where industry trainilaggs are too few
and do not meet demand. Often due to a shortagdacEments, e.g. in nursing, placements are sipuilat the
classroom whereby a clinical setting is recreatmdsfudents to act out. More recently technology heen used to
simulate some clinical settings and there is saftvihat can perform such a task (e.g. http://sddermbm/). Current
simulation techniques, both physical and compusseld, are not suitable for non-clinical settingserghhuman
behaviour is the central driving force e.g. thatiehship between health outcomes and life decdsi@xploring the
developmental paths of people and the effects tiheielopmental journey has on health is not soleljant on a
universal body of knowledge about human developmaftto we are and what we want to become change® age
and may move in a different direction due to ilesultural expectations, social constraints oaldigy. As the ageing
population continues to increase, demographic afmngnd the ethnic make-up of the New Zealand ptipul
continues to rise, a life-span perspective shoaldomger be thought of as a universal ‘one glote &I’ concept;
rather, a life-span perspective should now be thbugf as life-long, multidimensional, multidirectial,
multidisciplinary and contextual [1]. It has longdn argued that the education system must embinase temporal
dependencies and integrate them into the teachiddearning process e.g. [2]. There are computaulsition software
for training purposes that claim to be culturalsstve [3]. However, contextualising the dynamid¢shaman behaviour
within the educational process is not without haltenges.

In this paper, we propose the design of a teadeimgiing delivery model that utilises health infatims and the
available technology. This model is illustratedtle context of teaching a nursing module desigoedelp students
understand the lived experience of health acrassifdspan. The proposed model is not intende@itovent the wheel,
i.e. redefining simulation and/or games in an etlonal setting. The model acknowledges the workhis area is
ongoing [4, 5] and that technologies are availabldevelop complex computer simulation models. Harequality
and appropriate information must inform the modeyelopment process in order to recreate a virteaf interactive
environment.
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2. Background

Information is considered the currency in any indubusiness none more so than in the health eotis Efficient
health information retrieval systems are dependerihe processes for data collection, storage,sadoeand analysis
of data. The utilisation of computer and commun@ratechnologies in the process of generating aadaging health
information as a currency is commonly known as theformatics. Informatics may be viewed as theliation of
information technology (IT) in storing and commuatiog data with particular reference to the clihisetting. The
current definition of informatics reflects the cobution of computer technology in the context eformation as the
main currency in the health service. In this conthg focus of software development has been tp@umew devices
and hardware to perform specific tasks, e.g. igetit pens, robotics and interfaces for betweerncdesommunication
such as between a computer, a camera and a huraradvantages of health informatics are reportednge from
timely and improved care to reduction in error {g, On the other hand, Currell and Urquhart [8]gesg that there is
little evidence that computer technology improvealth care delivery.

The underlying force driving informatics is to etalhe sharing of information, whether through #pplication of

super fast broadband to share large datasets edicahimaging, or mobile technology where patiesfitare data with a
nurse/doctor through a secure internet page, mugh various evidence-based practice databasegeVdo, there are
two main issues to consider: first, when does Bataome information, and second, the sharing ofinédion across a
variety of disciplines within the health sector wsell as between the health sector and other seetgyssocial,

economic and education. Health data is still fragmee and does not lend itself to be shared intaafad efficient way
[9]. More importantly, a fragmented data system sdeet inform our understanding of the process clease
development. Perhaps through education and trainifgch has its philosophy based on knowledge feanghe

importance of sharing nursing informatics is betiederstood. The point is that technology is adednenough to
interface datasets across the various care setiongver, the question is whether the sectors eadyrto share the
data?

Clearly, the advantages of linking together infotiova systems across the health and social sectog@ided by the
philosophy behind the creation of informatics syse Over and above the benefits for health car@igiom, an
integrated informatics system can play an importalg in education and training. It can inform thecess of the
teaching delivery of a course. In particular, cesrshat require students to study the dynamic eat@irhealth and
wellness across the lifespan in relation to theiadoenvironmental, political, economic and cullucdntexts of
Aotearoa New Zealand. In order to explore and wtdad the dynamics of health, students must congeigs with a
range of historical and contemporary theoreticaspectives about health and human behaviour. Towereé relevant
issue to information is its delivery to students aisers.

The development of ICT, the internet and advancesnarmodem technology has revolutionised teachimdjlearning.
Information and communication technology has presidhe flexibility needed in the delivery of teauhiin virtual
classrooms. The development of virtual classrooppears to be a natural progression from internsédalistance and
online courses. In most cases, the internet haglyneemoved the physical barriers, e.g. students raw access
teaching materials at any time. Assuming that mgeaccess and with the availability of mobile weabgy, learning
may be done from anywhere in the world.

The flipside of the coin is whether improved acdesteaching modes necessarily leads to improvathieg outcomes.
For example, Hiltz [10] reported no significantfdience between the traditional and computer basmte of teaching
delivery. While, Cassidy [11, 12] reported that 16dd become part of the teaching syllabus as oppodeeen utilised

as an aid to deliver teaching. Nevertheless, distd@arning and alternative teaching delivery maggiag ICT (e.qg.

internet-based and online courses) has becomeegrah part of education systems. The effectivenéssich courses
is subject to continuous research. For examplelesits’ satisfaction of online courses appears tmixed, e.g. Rovai

[13] reported a negative rating for online courg@s.the other hand student satisfaction is likelyp¢ associated with
the perceived flexibility in software and tutorfingtor to create an interactive environment [I4jese characteristics
are not too dissimilar from those associated withttaditional classroom environment. It is nofpsiging that distance
learning has been transformed into virtual clagsimand at the same time into new business ventlisgsThese new

trends are based on the premise that technologynctinate students and help them to visualise euoraterial better

e.g. [11, 12, 16]. Nevertheless, regardless ofrédported inconsistencies, the technology has leahdce options in

teaching modes that suit users with different ligaystyles and criteria.

The use of ICT and multimedia tools to presenthearmaterials to demonstrate and explain theaktioncepts are
widespread e.g. video streaming for online lectaressing computer graphic interfaces (CGls). Uslggamic graphs
e.g. to illustrate patterns as parameters are euthngy, videos may provide some flexibility and phetudents in
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visualising the theory. Over recent decades, IC been used to provide a multiplicity of teachingtimods to suit the
needs of different learning styles. For examplépated resources for teaching and learning stadistioncepts may be
found online e.g. http://www.causeweb.org/resourcEisere is even the online Journal of Visualizeghd&timents, or
JoVE (www.jove.com), which is a video journal foiological, medical, chemical and physical researaexed in
PubMed.

Technology may not be so easily deployed for alirses and all classroom settings to enhance tlehitepand

learning process. Whilst, virtual classrooms usmmaters to animate difficult aspects of a coursssjidy in 3D,

nevertheless, these virtual environments are bHsgimulating classroom settings. For example, @ersophisticated
virtual teaching environment can take medical sttslénto virtual hospitals, operating theatres &l &s enabling
students to learn the mechanics of the human bbdyl[8]. Problems and issues arise when the techndd applied to
modelling human development and human behaviour.

3. Setting and Issues

In nursing education, nursing through the lifesigaan attempt to integrate temporal dependenciésiiman behaviour
into nursing education and subsequently nursing.cdor students to understand the dynamic natureealth and
wellness experiences across the lifespan, the mesid implementation of Nursing through the Lifesgeas been
based on an exploration of the following:

¢ Examine the social, environmental, political, eammand cultural constructions of health within tentexts of
Aotearoa New Zealand.

¢ Explore the lived experience of health acrossitasgan

* Examine a range of historical and contemporary rétezal models and methods for studying health lamahan
development

Nursing through the life span aims to offer notyostientific foundations, but also to provide apgdliexamples of
concepts to give students a sense of personal neaBiudents are introduced to themes and issaéstihses consider
when exploring life-span development. For this ¢cw the activities are designed to implenthetiearning domains:

affective (attitudes), psychomotor (feelings) amspritive (knowledge) [19]. Assessments are basedstodent

knowledge, comprehension, application, analysisth®sis and evaluation. What is pertinent in trenping of such

activities is that instructional requirements demacand easily understood by the learner [20].

The delivery of the module has been in the trad#icclassroom environment utilising multimedia teclogy. First,
students familiarise themselves with the life-spanspective, then the module explores processedfarelents that
characterise human development. Finally the moelxdenines primary issues that may impact on humseloement.

To facilitate self-directed learning activity, aykeharacteristic of the module, families and famalyvironment were
simulated in the classroom. The simulated familyirsmment was designed to encourage students iinifgpactivities
that would enable them to engage in focused legrp@haviour and internalise information. The moduées delivered
along the following lines:

* Face to face lectures twice weekly
¢ Online presentations
* Face to face tutorials
¢ CD-Rom for students

* Literature reviews

Designing the activities took time and resourced #@nwas important that the outcomes not only méeia but
captured the interest of the students. Providel wgintent guidelines for each of the charactetslesits describe the
developmental stage albeit, the physical, cognitivesocio-emotional stage of the character. On detiom of the
module student feedback reported the followingth@ use of literature to support the simulatediffamember is clear
and feedback of the criteria should be reflect{iigconstruction of (simulated) family and familgembers assisted me
in imagining the different stages of developmeiit) fuman developmental stages are/should be neaidg, (iv)
simulated family members must be realistic, intevacand manageable. Implementation of the conogfdgimulated)
family members in the module provided a concepfteihework that encourages students to explore thedwof
knowledge and to consider the possibilities thaty rha available to them. In addition the conceptlifates the
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diversity and opportunity for students to explaraderstand and appreciate the dynamic nature dthherad wellness
experiences across the lifespan.

4. Model Conceptualisation: Virtual Families

The module requires students to visualise the rdiffeaspects of lived experiences (temporal depwiel® that may
influence individuals’ choices and health outcon®sere are many challenging issues associatedswith a learning
process. First, there is a strong probability aiiskid learning: students may associate personariexpes and
exposures to life events and making generalisataimsut the population. Second, learning may be coase the
assumptions of other students. Third, it is notasy task to visualise lived experiences alongrairmoum time line
with possible consequences. Fourth, it is even ndiffecult to visualise the effect on health outcesnif some
parameters in the lived experience are changedseTlvhallenges will have a bearing on understandingd
experiences’ (i) in relation to the pass rate,ifiijelation to its application in nursing care, both (i) and (ii).

Student feedback indicates that simulating familyi@nment incorporates human development fronhkitdeath/or
old age and assists students in imagining therdiftestages of development. As described in theique section, the
student feedback suggests the usefulness of itiegreemporal dependencies into nursing. They atsse issues
relevant to the teaching delivery of the modulethdligh, simulating a family environment was posityvregarded,
students’ using the term “manageability” of humavelopment in their comments suggests that theestadnay not
have fully understood family parameters. Furtheendhe feedback suggests that there is an expmctdiat the
simulation should be realistic and interactive.&tlg the students’ expectations and attitudestbadvariation in their
rate of getting to grips with family dynamics prded interesting teaching and learning challengeshi® delivery of
this module.

A major problem arises. Although simulating a fanghvironment was helpful for students to visualifseexperience,
the ‘lived experiences’ were likely to be taughtamposed to acquired through learning. The simdlfenilies’ life

outcomes in this module would be biased towardstélaehers’ and students’ own experience and expdsutfife

events. The introduction of simulated family enmingent into this module was due to the impractigaiitallocating a
real family to each student for observation. Thishtem is not unique to this setting and is relév@nsimulating
human behaviour such as intercultural games whiah lead to stereotyping and cultural conflict. Femji3] suggests
a combination of high-tech (online simulation) dod-tech (in person simulation) as a possible sofutintil users
become familiar and comfortable with the simulatiblowever, this solution does not address the sssakevant to
cultural stereotyping and bias, it only allows ansition period for users to become comfortablehwising the
simulation game.

The idea in the low-tech simulation that families anaginary will, at least in theory, help to os@me this problem by
assigning realistic family traits and charactetistio them. The way to achieve this is by removhey student’s and
teacher’s influence when constructing family enmirents. Individual and family characteristics iefice behavioural
outcomes in given social and environmental settiniggese outcomes may differ between individual$iwithe same
family as well as under different social and ennvin@ntal settings. It is therefore plausible to abterise individuals’
and families’ health related behaviour and outcomvétkin a probability modelling framework based awailable
evidence. In other words, we propose the concapaiain and development ofvatual simulationmodel to construct
computer simulated families. These will be refenmdsvirtual families Avatars will take the characteristics of virtual
family members. Their decision making behaviour wé simulated based on a probability model acoardo their
characteristics. Therefore, the avatars will beHadependently of tutors and expected scenariothitnway students
will have to utilise the lessons from the modulssagll as their own personal and professional égpee to interact
with the virtual families as though in real lifecéess to health and social informatics is esseimtiarder to model
human behaviour which requires the applicatiomédimation and communication technology (ICT) anidimatics.

A number of applications, such as statistical miaaglinformatics, and animation, have benefitteghf advancements
in computer processing power and speed, increaseaige capacity and computer graphics. As showrigare 1 a

model is proposed which combines health/nursingrinfitics with statistical modelling and artificiakelligence and

gaming technology to create virtual people. Howheaictual character behaves will be probabilisticidased on the
statistical modelling results e.g. see [21-27]tuéat families will be created from the virtual chaters. Being part of a
family will influence the virtual individual’s pradbilistic model of behaviour.
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Figurel - lllustration of the development of the Virtual Families Game

5. Developmental Issues

Applications in subject areas such as physicahseig are easier to simulate because these subjecigll understood
and parameters can be estimated with high degreertdinty. For example, it would be relatively pimto develop
digitised resources to teach chemical reactionghermechanics of movement and other bodily fansj or, statistical
concepts that are based on well-defined distrilbsti@.g. the normal distribution). In contrast, lamnmeaction to life
events (e.g. illness) cannot be realistically sated e.g. individuals with similar characteristiosy have different
decision outcomes. Teachers of such courses refgeostudent’s imagination which is influenced bgit assumptions
and experiences. The downside is that learningleapme biased or lead to stereotyping as studemtsdantify with

and relate to their own lived experiences. In otlierds, the main aim of the learning process igriderstanding the
variability and dynamics of health and human bebaviwvhich may not be achieved. Therefore, as dasdrin the

background, the needs of tutors teaching nursingutih the life span and students taking it are sdmé different.

Research-based theories of human development dadibar must be incorporated in the simulationriden to enable
students to visualise the relationship between mubpedaviour and health outcomes, see Figure 1 & 2.

As shown in Figure 2, individual member’s charasters will be based on a probability model deriviedm the
process illustrated in Figure 1. The individualecsion outcome or the effects of a life event saslil health and its
effect on an individual member and his/her familyeiotime will be probabilistic and governed by widual's
characteristics. This is a very complex task whigh involve the cooperation of a multidisciplinatgam. The main
issues are access to appropriate information apdoppate technology. The challenges with both eéssare their
effective deployment. Health, socio-economic afeldivent data systems are fragmented and do nahaoinate with
each other. It may be relatively easy to overcoeshrological issues. Technological challenges aseiraed to be
related to software development. These challenggsha met through the utilisation of software testbgy including
internet and gaming technologies. Gaming softwaehriology has already been utilised in developnheztal

commercial games to simulate behaviour (e.g. sdg [Bhere are many semi-behavioural computer games

commercially available, such as empire buildingsgital building, and (rearing and breeding) pet gamAlthough,
computer games are limited in application for etiooal purposes because they are either scenasedbar user-
controlled, the applicability of gaming softwareli@ology cannot be ignored. It is proposed to deglkming software
technology to develop the virtual families conceptmodel.
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Using gaming software, various stages of life sastgetting old (with or without health problemsyyieus stages of
ill-health to recovery, or dynamics of disease digwment can be animated using ICT. For this moedepropose to
create a virtual family whose temporal dependenaiesgoverned not only by the family but also bg #mvironment
the virtual family is located in e.g. see [28]. Awntioned earlier, appropriate probabilistic mddgliwill inform the
development of the virtual characters and theictien to virtual scenarios. Figure 2 illustrates thasic idea behind the
development of virtual families. In the initial g&s, current knowledge about change over time,ageing, frailty,
illness and their effects on family behaviour, virilform the behaviour of the virtual characters.tAs unified database
becomes populated, see Figure 1, it will lead taeniide event histories which will in turn increasiee precision of
statistical models and will inform the developmehfamily behavioural outcomes.

Virtual Families Game (VFG) is currently being dggd and developed in-house at Wintec (Waikataitiriet of
Technology) see Figure 1 & 2. The idea is that estgsl will use virtual families to create a virtfiamily and observe
and interact. The characters and how they may dpvalthe virtual family will initially be based asimple scenarios.
These scenarios will be theory-based applicatiaitising probability theory and life and social ete to generate the
expected table of health outcomes. In other wdtdscharacters in the virtual families will growdarespond to life
and social events and interact with each othervéatidthe end user (student nurses). Students wilptesented with a
scenario and will be asked to develop their virtizahilies based on their understanding of the tater However,
virtual families will not be bound by the studenssenarios so that they can behave according tappnopriate
probability model. In this way the student-virtdammilies’ interaction will be as realistic as pddsibecause the virtual
family members will behave according to their modet not an expected scenario. The Virtual Famiase will
enable students to visualise the impact on indadidund family behaviour if a parameter is changed @ue to an ill-
health. The implications of an understanding of ititecacies of family relationships and human hébar may help
towards developing a more appropriate care plah % example, a common assumption is that thegmee of child
disability leads to income poverty. Recent researsihg longitudinal data suggests that, on averdmgge is no direct
association between the presence of child dispbilitthe family and poverty [21, 26]. The Virtuahifilies Game
(VFG) will empower students to discuss the effeftdependencies in human behaviour outcomes aaditwlate the
possibility of counter intuitive outcomes with théitors.

23



6. Concluding Comments

Health/nursing informatics can no longer be vieva health data stored on magnetic media and retridor
administrative purposes. Utilising technologicalvadcements, the data can be complemented with fdata other
sources to generate information. As shown in Figurdealth informatics can provide an excellentapmity to
develop applications for teaching and learning adl s assisting and informing the process of mefeand
development. The proposed conceptual model in ghjger will potentially expand opportunities in urstanding
‘health’ and health care development, as well asduncation and training. We believe that ICT has ¢hpacity to
operationalise the conceptual model presentedigpaper. Clearly, future research and developméihtneed to
consider ethical and practical issues relevanhéointerdisciplinary and multidisciplinary sharin§ data. The virtual
families game will have other applications beyohd tlassroom. For example, it can be used for pal&velopment
and policy analysis in the health and social camvipion for the elderly, primary care and healtforpotion
programmes, and family wellbeing and welfare.
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