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C h a p t e r 1 

V i r t u a l W o r l d s f o r C h i l d r e n 

w i t h M e d i c a l C o n d i t i o n s : 

E x p e r i e n c e s f o r P r o m o t i n g 

P o s i t i v e Y o u t h D e v e l o p m e n t 

Marina U. Bers 
Tufts University, USA 

Kathryn A. Cantrell 
Tufts University, USA 

A B S T R A C T 

This chapter describes an innovative, technology-based intervention for children with critical medical 

conditions that utilizes the Zora virtual world. Most specifically, the chapter describes two experiences, 

one with post-transplant pediatric patients and the other with pediatric cancer patients who participated 

in Zora. The virtual experience was designed to address issues of school transition and medical adher­

ence, while offering psychosocial support in the context of a virtual community of peers. The design of 

the Zora virtual world is informed by the Positive Technological Development (PTD) framework which 

was inspired by Positive Youth Development (PYD). In Zora, users can communicate with each other 

via real-time chat and participate in open-ended guided activities to create a social network of peers. 

They can also build the personal and public spaces in the virtual city, create interactive characters and 

write stories for three-dimensional objects. 
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SCENARIO 

Peter is a 14-year-old boy. He connects to Zora, 
a virtual city built and inhabited by 11 to 15 year 
olds. Peter is happy because he feels that the virtual 
home he created in Zora is almost finished. He 
put pictures of his favorite things and people, and 
wrote stories about his family and friends. Peter 
decides to go around the virtual city. He quickly 
navigates through Zora's different public spaces: 
the Transplant Experience House, the Homework 
Help Cabin, the Medical Center and the Smart 
Object House. Upon entering the Smart Object 
House, a virtual doctor welcomes him. "This 
is clever!" thinks Peter, "I will program a pill 
box to tell me when to take my medicine!" The 
Smart Object House is populated by other smart 
objects and characters created by youth who have 
experienced a transplant. At first sight, there is 
an interactive robot that helps you with medical 
procedures, alarms that sound when you need to 
fill a prescription, and a teleportation machine 
that takes you to the beach when one is tired of 
the hospital. Peter navigates around the three-
dimensional space and encounters many different 
objects. Peter decides to add a pill box to the Smart 
Object House that sounds an alarm whenever it is 
time to take his pills. Peter programs the box to 
say the color of the pill when it sounds so that it's 
easier to know which to take. He associates the 
value "organization " to the pillbox and defines it 
in the Zora Collaborative Values Dictionary as "it 
is very important to organize your medicine. That 
way, you can stay healthy after your transplant. " 
As he is about to leave the Smart Object House, 
he finds a calendar placed by Elena earlier that 
week The calendar lists the many medical-related 
appointments Elena has scheduled that month. 
He also sees that Elena has used the Zora Values 
Dictionary to create a new value, "planning", 
and linked it to the calendar. As Peter is reading 
Elena's definition of planning, he recalls that he 
has an appointment in two weeks, and quickly 

searches for his own calendar to see if it had been 

written down. 
This scenario describes an actual engagement 

by young people participating in a virtual com­
munity for post-transplant pediatric patients with a 
three-dimensional multi-user environment, called 
Zora. Zora is a virtual world that provides easy-
to-use tools for children to design and program 
their own virtual city and, in the process, learn 
about school transition and medical adherence, 
as well as form peer relationships (Bers, 2001; 
Bers et al, 2010). Children are put in the role of 
producers, instead of consumers, of information, 
knowledge, and habits of mind. 

This chapter describes an innovative technol­
ogy-based intervention for children with critical 
medical conditions. It presents two case studies 
that show two potential ways of using a virtual 
world. The first involved a group of post-transplant 
youth from two different hospitals, who used Zora 
from their homes to specifically address issues of 
medical adherence and school transition in the 
context of a peer-support network. The second 
case involved a group of youth with cancer, sickle 
cell, and healthy siblings participating in a sum­
mer camp for children with illnesses and their 
families. They were introduced to the technology 
while participating in the face-to-face summer 
experience and then participated in an interven­
tion that used Zora to sustain the friendships and 
levels of hope attained during camp, once they 
were back at home. 

This chapter focuses on the virtual curriculum 
that was designed and implemented within the 
virtual world while offering psychosocial support 
in the context of a virtual community of peers. 
Activities, lead by e-mentors, are designed to 
foster relationships, teach technological skills, 
and facilitate the formation of a support network 
of peers and mentors. The chapter presents both 
case studies, introduces the Zora technology and 
the virtual curriculum as well as the theoretical 
framework upon which it was designed, Positive 
Technological Development. 
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INTRODUCTION 

As young people discover new ways of using 
the Internet for social interaction, through social 
networking sites, multiplayer video games and 
virtual communities, graphical virtual worlds are 
emerging as one of the fastest growing on-line 
environments for youth (Beals & Bers, 2009). For 
example, the largest virtual world for adults has 13 
million registered users, while the largest for chil­
dren and youth has 90 million users. Furthermore, 
as of 2008, the Association ofVirtual Worlds found 
that there are over 360 virtual worlds explicitly 
targeted for this young population (Association of 
Virtual Worlds, 2008). Within the large presence of 
virtual worlds, Internet based interventions have 
been explicitly designed for children facing serious 
illnesses (Bush & Simonian, 2002). For example, 
video games (Lieberman, 2001) and virtual real­
ity interventions (Schneider & Workman, 2000), 
web-based storytelling sites (DeMaso, etal., 1995) 
and social networking sites (Bush, Huchital, & 
Simonian, 2002) have been on the rise. 

Internet-based psychosocial interventions pro­
vide an opportunity to reach children who, due to 
geographical distance, cannot attend face-to-face 
meetings. Participation in a peer-based virtual 
community may engage children in discussion 
of health related issues, and provides a space to 
share their needs, feelings and worries. At the 
same time, a graphical virtual community such 
as those afforded by virtual worlds, offers differ­
ent opportunities for participation. Children can 
choose to express themselves via on-line chat 
and words, or by drawing and making virtual 
objects (Bers, 2001). However, when these kinds 
of psychosocial interventions are put in place, 
it is not only the technology, but also the social 
support systems built around the technology and 
the curriculum mediated by the technology, that 
can make a difference. 

In the past, most young people with a seri­
ous medical illness would not survive. Today, 
advances in medicine make it possible to extend 

the length of their lives. However, children are 
trading a life-limiting disease for invasive follow-
up interventions and the hardships of medical 
adherence associated with difficulties in transi­
tioning back to school and socially engaging with 
peers (Griffin & Elkin, 2001). Frequent clinic 
visits, medication intake, and dietary and physi­
cal exercise restrictions can be disruptive to the 
patients' academic and social life (Erikson, 1950; 
Bremetal., 1988; Rodin &Voshart, 1987;Gerson 
et al., 2004). Therefore it is crucial that help is 
provided to address the 'medical, psychosocial, 
educational, and vocational' needs of the patient 
at various stages of their lives (Blum et al., 1993). 
Unfortunately, psycho-social services lag behind 
medical advances, as it is difficult to run effective 
programs for patients who are geographically 
dispersed and small in number. 

Thus, there is a need to find other vehicles 
through which to provide the needed supports. 
This is the driving force at the core of the Zora 
virtual world project described in this chapter. The 
first pilot has been running for the last five years 
with youth transplant recipients aged 11-15 first 
at Children's Hospital Boston, and then extending 
it to Tufts Medical Center (Bers, 2009; Bers et 
al, 2010). The second project was a pilot run for 
campers aged 13-16 who attended Camp For All 
in Burton, Texas. The campers, members of the 
oncology/hematology week at camp, experienced 
either cancer, a blood disorder, or were siblings 
(Cantrell& Bers, 2010). 

The focus of this chapter is the on-line Zora 
curriculum used in both interventions, the resulting 
experiences, and the theoretical framework that 
informed the development of the virtual curricu­
lum. It is our goal that, by providing a theoretical 
foundation that presents the key elements for run­
ning successful interventions in virtual worlds for 
children with medical conditions, others might be 
able to adapt our work to the needs of the specific 
pediatric populations they serve. While we used the 
Zora virtual world, other virtual environments that 
afford similar kinds of experiences might be used. 

v 
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The chapter will follow the subsequent struc­
ture while presenting virtual worlds for children 
with medical conditions: 

1. The Zora Virtual World will introduce the 

program. 

2. Theoretical Background will describe the 
concepts informing the virtual world. 

3. Case Studies will provide two examples 
of virtual worlds for children with medical 
conditions 

4. Curriculum will describe the e-curriculum 
utilized within the case studies 

5. Future Research Directions will highlight 
considerations for potential studies. 

6. Conclusion will sum up the chapter and 
explore future research directions. 

THE ZORA VIRTUAL W O R L D 

Zora is a 3D virtual environment that provides 
easy-to-use authoring tools to create and inhabit 
a virtual city or summer camp (see Figure 1). 
Users interact and communicate with each other 
in real time through a chat system, as well as in 
asynchronous ways through message boards. 
Users are graphically represented as avatars. 
They can populate the virtual world with their 
own creations by designing 3D graphical objects, 
interactive characters, personal and public spaces. 
They can create stories for each of the objects as 
well as personal or moral values that highlight the 
special meaning children assign to their objects 
and characters. Zora provides easy to use authoring 
tools for young users to create their own objects, 
but the focus is not only on the aesthetics of 3D 
objects, but also on the meanings assigned to them. 
Thus the design elements of Zora are contained 
within a design framework that encourages users 
to create stories and values for every object they 
make in the world, models of identification (such 
as heroes and villains) for their avatar profiles, 

and a collective values dictionary for the resulting 
virtual community. 

Upon logging into Zora for the first time, us­
ers encounter an initial blank 3D world. Their 
task is to create the virtual world's public and 
private spaces and populate the world with inter­
active objects (e.g., objects that can hold "con­
versations" with visitors). While using building 
tools in Zora to construct personally meaning 
projects, users learn basic computer programming 
principles as well as gain technological fluency 
(Barron, Martin, & Roberts, 2006). The underly­
ing assumption is that young people leam best by 
making, creating, designing and programming 
their own projects (Papert, 1980; Resnick, Bruck-
man, & Martin, 1996). Zora allows youth to 
participate in the virtual community not only by 
engaging in discussions and arguments, but also 
by designing and making new objects and new 
places within the virtual city, to explore psycho­
social issues associated with illness. Youth engage 
in chatting as well as doing, discussing as well as * 
creating, thinking as well as producing (Bers, 
2008). The overarching goal of Zora is to provide 
a safe space for youth to explore issues of iden­
tity in hope to promote positive youth development 
while using technology in positive ways (Bers, 
2006; Lerner et al., 2005). 

The first version of Zora was developed in 
1999 using the Microsoft Virtual Worlds de­
velopment platform (Bers, 2001b). The current 
version of Zora used in the studies described in 
this chapter has been revised and developed using 
the ActiveWorlds platform (Bers, 2007; Satoh, 
McVey, Grogan, & Bers, 2006). This platform for 
developing educational multi-user environments 
is widely used by educational research projects 
such as Quest Atlantis (Barab et al., 2005) and 
River City (Nelson, Ketelhut, Clarke, Bowman, 
& Dede, 2005). Zora has similarities with the 
growingly popular Second Life® virtual world 
(Ondrejka, 2004) in presenting a three dimensional 
environment for users to develop a virtual com­
munity. However, unlike Second Life0, Zora is a 
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Figure 1. Image of Zora virtual world including chat bar (bottom), navigation screen (middle) and 

welcome screen (right) 
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secured and password protected world in which 
only youth with a particular educational program 
or intervention, can view and access the world 
and contribute to it. The design of the Zora virtual 
world is informed by the Positive Technological 
Development (PTD) framework. Thus, it supports 
the implementation of a virtual curriculum that 
takes advantage of the many features of Zora that 
are well-aligned with the theoretical model. The 
next section presents the PTD framework and the 
theories that informed it. 

B A C K G R O U N D 

The Positive Technological Development frame­

work (PTD) guides the design of the curriculum 

implemented in the Zora virtual world. PTD 

examines the developmental tasks of a child grow­

ing up in our digital era, and provides a model 

for developing and evaluating technology-rich 

youth programs (Bers, 2008). From a theoretical 

perspective, PTD is an interdisciplinary approach 

that integrates ideas from the fields of computer-

mediated communication, computer-supported 

collaborative learning, and constructionist learn­

ing with technology, with research in applied 

development science and positive youth develop­

ment. In brief, PTD focuses on two related aspects: 
(1) the design and evaluation of technology-based 
psycho-educational programs and experiences 
aimed at helping young people use technology 
in positive ways, and (2) the trajectory that leads 
youth to use technology to learn new things, to 
express themselves in creative ways, to commu­
nicate and take care of themselves and others, and 
to contribute to society, while developing their 
own sense of identity grounded on personal and 
moral values. 

Two bodies of work have influenced the PTD 
framework: 

Constructionism: Developed by the pioneer 
in the field of computers and education, Seymour 
Papert, Constructionism is rooted in Piaget's work 
and advances the idea that children learn better 
when they can use computers to create their own 
meaningful projects by exploring (computational) 
materials and developing their own (computa­
tional) theories. The main tenet is that computers 
can serve as "objects to think with" when children 
are given the opportunity and the tools to make 
their own projects, thus creating their own con­
tent. Following Piaget, Constructionism might 
best be defined as a constructivist philosophy 
for educational technologies. The claim is that by 
engaging in the process of creating virtual objects 

. 
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to share and reflect upon, children are more likely 
to construct internal knowledge, and at the same 
time, develop technological fluency in a playful 
way (Kafai & Resnick, 1996). Constructionism 
has influenced the design of the Zora virtual world 
by providing an environment, a virtual city, that 
children can create. They can make their own 
virtual rooms, their own interactive objects and 
characters, and write stories and values to define 
them. 

Positive Youth Development (PYD): This 
research focuses on the dynamic relations between 
individuals and contexts by emphasizing the 
strengths and assets of young people, instead of 
focusing on diminishing or preventing risk-taking 
behaviors (Lerner et al, 2000; Damon, 2004; King 
& Furrow, 2004; Larson, 2000; Theokas & Lemer, 
2006; Scales, Benson, & Marines, 2007). The use 
of the term "positive" connotes the promotion of 
valued characteristics and activities (i.e., devel­
opmental assets) that would lead a young person 
toward a good developmental trajectory (i.e. de­
velopment toward improvement of one's self and 
society). Lerner et al. (2005) frame the various 
developmental assets into a model of six "C's", 
competence, confidence, character, connection, 
caring, and contribution, conceived as pathways to 
promote thriving and healthy communities. PYD 
has influenced the design of Zora by including 
on-line activities that promote the six C's. 

PTD borrows the six C's and makes them 
relevant in our digital world. However, instead 
of emphasizing only developmental assets, since 
PTD is about informing interventions, it focuses 
on positive behaviors supported by the technology 
and how those behaviors can in turn promote the 
six C's. For example: 

• A sense of competence in the technological 
domain is displayed by the ability to use 
the computer to create content using pro­
gramming languages or computer applica­
tions, to debug projects and problem-solve. 

Engaging in content creation behaviors 
promotes, in turn, the development of new 
concepts and skills. 

• A sense of confidence in oneself as some­
one who can act, and learn to act, suc­
cessfully in a technology-rich world, who 
knows how to ask for help and who has 
perseverance over technical difficulties, is 
further promoted when one uses technol­
ogy in creative ways. 

• Caring, the willingness to use technology 
to respond to the others, assumes that peo­
ple can communicate through the technol­
ogy. For example, social media promotes 
new ways of communication. 

• Connection, the capacity to establish and 
maintain positive bonds and relationships 
through technology, promotes and sup­
ports collaboration. 

An orientation to contribute to soci­
ety by using and inventing technolo­
gies to solve social problems engages in 
community-building. 

• A sense of character, a moral compass that 
guides the use of technology in responsible 
ways, is built upon having choice of con­
duct in the digital world. In turn, being ex­
posed to choosing our behavior and facing 
consequences has an impact in the devel­
opment of character. 

Youth programs that are informed by the PTD 

framework are focused not only on promoting 

development, but also on choosing technologies 

and pedagogical approaches that engage children 

in positive behaviors, such as content creation, 

creativity, communication, collaboration, com­

munity building, and choices of conduct (Bers, in 

press). The following sections will describe how 

the virtual curriculum used in the psychosocial 

interventions with both pediatric cancer and post-

transplant patients address each of these aspects. 


