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This article describes a developmental systems approach to applied developmental
science (ADS), which provides a framework 10 design and evaliate technology-rich
programs that promote positive development by emphasizing the strengths and assets
of voung people instead of focusing on diminishing or preventing risk-taking behav-
iors, Until now, most of the psvchoeducational programs conceived within the ADS
model have not focused on the role of new technologies in young people’s lives. This
absence is particularly striking given that, in roday’s world, new technologies play an
important role in different areas of the lives of young people, such as education, enter-
tainment, socialization. and communication. This article presents the concept of iden-
tiry construction environments (ICE), an interdisciplinary model that propeses guide-
lines to design and study new technologies purposefully created to promote positive
youth development (PYD). Two types of ICE have been developed: one focusing on
stand-alone technologies for learning, such as the Zora viriual city; and the other fo-
cusing on an approach for developing technologically rich learning contexts. such as
the Project Inter-Actions robotics workshops. This article presents both examples of
ICE and describes how their design fosters the 6 components of PYD. Initial findings
from pilot studies conducted with very different populations of youth engaged in both
types of ICE—such as young children, adolescents, and chronically ill children—are

presented.

A developmental systems approach to the applica-
tion of developmental science provides a framework to
design and evaluate programs and policies that may
promote positive development in young people by fo-
cusing on their strengths and the ecological assets that
may nurture these strengths. This approach may be
contrasted with deficit approaches that focus on dimin-
ishing or preventing risk-taking behaviors. Most of the
programs conceived within the developmental systems
approach have not attended to the role of new technolo-
gies in young people’s lives or have limited their use to
information delivery or retrieval. This omission is par-
ticularly striking given that in today’s world new tech-
nologies play an important role in different domains of
the lives of youth, such as education, enteriainment,
socialization, and communication.

This article presents a theoretical model. sup-
ported by the beginning of an empirical research pro-
gramn, to design and study new technologies aimed at
promating positive youth development (PYD). The
purpose of this article is to introduce to the applied
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developmental  science (ADS) community  an
innovative research approach to understand PYD in
the context of new digital technologies used in com-
plex real-world settings.

The importance of this endeavor is underscored by
the fact that children and teenagers are increasingly us-
ing computer-based applications for educational, en-
tertainment, and social activities. For example. from
1993 1o 1999, the number of Americans connected to
the Internet grew from 3 million to 80 million. Families
with children represent one of the fastest-growing seg-
ments of the population using the Internet. By the end
of 2002, 58% of U.S. residents were expected to access
online services from home (Montgomery, 2000). And
by 2004, 44% of American Internet users have contrib-
wted their thoughts and digita! content to the online
world (Pew Internet & American Life Project. 2004).
In 2005, youth 8 to 18 years old spend an average of 1
hr per day using the computer. More than 8 in 10 (86%)
have a computer at home, and three in four (74%) have
a home Internet connection (31% have high-speed ac-
cess). Nearly one third (31%) have a computer in their
bedroom, and one in five (20%) have an Intemnet con-
nection there (Kaiser Family Foundation. 2005).

Given this data, the terrain is fertile to develop
computer-based applications and technologically rich
interventions that specifically provide opportunities
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for promoting PYD. Their development, however, re-
quires interdisciplinary work by theorists and practi-
tioners in child development and computer sciences.
Not all of the new technologies lend themselves to
fostering PYD. Neither can all of these technologies
be integrated into successtul face-to-face programs.

In previous work, 1 have coined the term identity
construetion environments (ICE) to refer to technolo-
gies and technologically rich psychoeducational in-
terventions (Bers, 2001). In this article, I present a
theoretical framework for understanding ICE in the
context of PYD. The interdisciplinarity of the frame-
work provides an opportunity for practitioners and re-
searchers to engage in collaborative efforts in the de-
sign and study of new technologies to promote PYD.
This theoretical framework also provides a model that
might guide policy and decision making toward im-
plementing or evaluating new technologies to foster
PYD.

The core contribution of this article is the interdis-
ciplinary theoretical framework explained in the next
paragraphs. In the following sections of the arficle,
data from pilot empirical studies are used to support
the usefulness of the framework. ADS provides the
context for the development of the notion of PYD.
This involves cognitive, personal, social. emotional,
and civic aspects of young people, which researchers
refer to as the six “C"s: Competence (cognitive abili-
ties and healthy behavioral skills), Connection (posi-
tive bonds with people and institutions). Character
(integrity and moral centeredness). Confidence {posi-
tive self-regard. a sense of self-efficacy), Caring (hu-
man values. empathy. and a sense of social justice)
and Contribution {orientation to contribute to civil
society: Lerner, 2002: Lerner, Fisher, & Weinberg,
2000: Lerner et al.. 2005). Together, these character-
istics reflect a growing consensus about what is in-
volved in healthy and positive development among
people in the first 2 decades of their Tives (Scales,
Benson, Leffert, & Blyth, 2000).

The PYD tramework within ADS informs the de-
sign of a particular kind of new technologies labeled
by Bers (2001} as ICE. The term jelentiy is used here
to signify the distingnishing character or personality
of an individual. Thus. JCE are computational envi-
ronments in which young people can experiment with
distinguishing aspects of who they are. ICE provide
design elements that engage youth in exploraiion and
promotion of the six Cs. The use of 1ICE in youth pro-
grams can complement and/or angment the potential
benefits of face-to-face psychoeducational interven-
tions (Bers. 2001, 2003: Bers. Gonzalez-Heydrich, &
DeMaso. 2001). ICE are specifically designed to pro-
mote PYD by adhering to 10 design cuidelines, Ac-
cording (o these guidelines. a technology or techno-
logically rich intervention that hopes to promote PYD
ti.e.. ICE) should

1. Provide a safe space' in which youth can de-
sign and program personatly meaningful com-
puter-based projects that highlight and make
accessible concepts and ways of thinking about
identity and values.

Suppott young users 10 use technology to en-

gage in self-reflection and introspection.

3. Provide opportunities to engage in interactive
design-based activities to learn about self and
community by becoming technologically flu-
ent. The nature of design-based activities en-
gages young people in developing attitudes.
knowledge, and skills about new technologies.
In turn. developing technological fluency en-
dbles youth to see themselves as competent
learners of skills and knowledge that are highly
valued by modern society.

4. Provide dynamic computational tools with
which users can create a complex representa-
tion of the self, highlighting its muldplicity of
aspects and its changes over time.

5. Provide diverse and flexible computational me-
dia to express and explore powerful ideas about
identity in different ways (e.g., writing a story.
drawing a pictare, programmiﬁg an interactive
character, chatting with others, etc.).

6. Provide opportunities for children to engage in
narrative expression, particularly in telling sto-
ries about the self, using the power of new com-
putational and communicationhal tools.

7. Provide technologies that engage and motivate
users to work o their own technologically ¥ich
projects for long periods of time in a natural
and seff-initiated way.

8. Make use of networked technologies to create &
virlual community to put to fest new concepts
and ways of thinking and behaving.

9. Support the passage from knowledge to action
by engaging users in callaboration. Namely.
provide opportunities  tor community-sup-
ported collaborative learning (CLY. in which
learners can use technologies lo express their
cense of self, as well as explore their identity
through behaviors in the context of a commu-
nity of practice.

10. The technologies should be designed following

a participatory method in which potential us-
ers. both professionals and children, become

!‘J
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A safe space moans that participants are profected by agreeing
to sign a code ol condugt dhat sets 2 baseline of camaradenie and re-
speet, and by having a password progected world—in the case of
Zinit—so that only participants can be parl b the virtual community.
This is parsicularly important given that by enzaging with 1CE. vouth
are invited to reflect aboue very personal issues such as values, be-
Tels. aod concepls of el

201



partners in the different stages of the design and
developient process.

The previously mentioned [0 design characteristics
of ICE are observed on software specifically designed
with the goal of fostering PYD. such as the Zora virtual
world described later in this article. or in technologi-
cally rich environments that use already existing tech-
nologies that were initially developed with other goals
but that are integrated with a positive development
framework. An example of this is Project Inter-Ac-
tions. a robotics workshop that is described later in this
article. These guiding design principles might also in-
form decision making regarding the use or adaptation
of already existing popular computer applications,
such as video games. For example, these guidelines
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can be used as a checklist against which to evaluate the

potential of some video games or nternet Web sites for
PYD.

The following section of the article presents exam-
ples of how ICE design principles have an affect on the
types of learning experiences of youth who engage
with them. Regardless of the particularities of the two
distinct types of ICE. which is visited later, their design
affordances that support the development of the six Cs
are consistent with the recent survey of research in-
cluded in the Communisy Programs to Promote Youth
Development (Eccles & Gootiman, 2002). This high-

* lights possible benefits of integrating ICE into already -

existing  or  newly  developed tace-to-face
psychoeducational  programs  and interventions o
reach a wider audience and a geographically distrib-
uted population.

The design and evaluation of ICE is informed by
three main bodies of work: the constructionist theory
of learning. which has specitically focused on the role
of technology in education (Papert. 19807 current re-
search on virtual communities: and work on narrative
theory and its impact on identity formation. The contri-
butions of these three areas of study. as they inform
ICE. are described in the following sections.

Constructionism: A Constructivist
Philosophy for Educational
Technologies

During the fast 30 years. the role that computers and
other computer-based technologies play in education
has grown dramaticatly, Kochmann (1996). horrowing
from Kuho's notion of scientific paradigms. identified
four major paradigms in the evolution of educational
technologies: computer-assisted  instruction. intetli-
oent tutoring systems. constructionism, and com-
puter-supported CL. Each of these paradigms contains
different pedagogical and miethodalogical approaches

202

10 conceite and 1o integrate computer-based technol-
oay in the teaching and learning process.

The constructionist theory of learning plays an im-
portant role in the design and evaluation of ICE.
Constructionism. developed by Seymour Papert, as-
serts that computers are powertul educational tech-
nologies when used as tools for supporting the de-
sign, construction. and programming of personally
and epistemologically meaningful projects (Papert,
1080: Resnick et al., 1996). By constructing an exter-
nal object to reflect on, people also construct internal
knowledge. Constructionism has its roots in Piaget's
constructivism (von Glasersteld, 1978, Piaget, 1965).
Whereas Piaget's theory was developed to explain
how knowledge is constructed in our heads, however,
Papert paid particular atiention to the role of con-
structions in the world as a support for those in the
head. Although constructionism has both theoretical
and practical limitations—namely, the lack of theo-
retical conceptualization of the role of sociocultural
theory in designing learning environments {Brown et
al.. 1989; Rogoff. 1994) and the difficulties of apply-
ing constructionism in tormal institutions such as
schools (Papert & Harel, 1991)—tor the purpose of
ICE. it offers the framework for developing a de-
sign-based learning environment. in which learning
happens best when learners are engaged in learning
by making. creating. programming. discovering, and
designing their own “objects to think with.” Volumi-
nous literature exists about theories of learning that
support the premise that learning by designing is a
successful method and provides different vocabulary:
project-based  learning. problem-based learning,
constructivism, constructionism, learning by design
(Kolodner et al.. 19981 In the case of ICE, youth are
learning about their own selves and communities by
developing the six Cs while engaging in the design of
a computational artifact such as a virtual city or a pet
robot,

Constructionism is situated in the intellectual tra-
jectory started in the 1960s by the Muassachusetts Justi-
tute of Technology (MIT) Logo Group. under the di-
rection of Seymour Papert. based first at the Artificial
Intelligence tuboratory at MIT and later at the MIT
Media Laboratory. Although the Logo Group members
held many different research agendas and goals. the
collective vision of the group rested primarily on at
teast four major pillars identified by Bers (Bers, Ponte.
Juelich. Viera, & Schenker, 2002).

First. the group belicved in the constructionist ap-
proach 1o education. Strongly hased on Piaget’s
constructivism, Papert's theory of constructionism em-
phasizes the necd for technological environments to
ielp chitdren learn by doing. by actively inguiring. and
hy playing. The interaction with the technological ma-
terials around them provides children the opportunity
to design and make meaninglul projects to shave with a
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community. Second, the group understood the impor-
tance of objects for supporting the development of con-
crete wavs of thinking and learning about abstract
phencomena. In this context, computers acquired a sa-
lient role as powerlul tools to design. create, and ma-
nipulate objects in both the real and the virtual world.
The group envisioned this technotogy existing not only
in the form of current desktop computers, but also as
tiny computers embedded in Lego-bricks that could be
programmed to move and respond to stimulius gathered
by touch or light sensors (Bers et al.. 2002; Martin,
Mikhak. Resnick, Silverman. & Berg, 2000). This
technology is described later in the section focusing on
Project Inter-Actions. Third, the group valued the no-
tion that powerful ideas empower the individual. Pow-
erful ideas afforded individuals new ways of thinking.
new ways of putting knowledge to use, and new ways
of making personal and epistemological connections
with other domains of knowledge (Papert, 2000). Con-
structionists envisioned the computer as a powertul
carrier of new ideas and particularfy as an agent of edu-
cational change. Fourth, the group embraced the im-
portance of self-reflection. The best fearning experi-
ences occur when individuals are encouraged to
explore their own thinking process and their intellec-
tual and emotional relationship to knowledge, as well
as the personat history that affects the learning expeti-
ence. Constructionism viewed the programming of a
computer as a powerful way to gain new insights into
how the mind works and learns (Papert, 1993).

Papert’s constructionism became widespread in ed-
ucation in 1980 with the publication of his pioneering
book. Mindstorms: Children, Computers and Powerful
Ideas (Papert, 1980). Although there is a long-standing
constructionist tradition in developing authoring tools
and programming environments tor children’s learning
about mathematics and science (Harel & Papert. 1990:
Kafai. 1994: Resnick. Berg. & Eisenberg, 2000:
Resnick. Bruckman. & Martin, 1996) and tor crealing
virtual communities to foster peer learning and collab-
aration (Bruckman, 1998: Evard, 1996: Pinkett, 2000
Resnick et al.. 1996). little work has been done within
this tradition to design computational environments to
promote PYD (Bers, 2003). Constructionisim inforins
the design of ICE by highlighting the importance of
providing authoring tools for people to create their own
meaningful projects and conmmunities.

Virtual Communiities

The constantly growing body of research on vivtual
communities as enablers of new explorations and ex-
pressions of personal and social fife also informs the
conceptualization. design, and evaluation of ICE.

There is not a sinele definition of virtual comini-
niry. This term is used for deseribing many kinds of
Internet-based social interactions. Preece (2000) iden-

tified four high-level characteristics of an online com-
munity: (a) people who interact sociaily to satisfy their
own needs and goals and perform special roles such as
leading or moderating: (b) a shared purpose, such as an
interest, need., or goal that provides a reason for the
community to exist: (¢) policies in the form of tacit and
writlen assumptions, rituals. protocols, rules. and laws
that guide people’s interactions: and (d) computer sys-
tems to support and mediate social interaction and fa-
cilitate a sense of togetherness.

These characteristics refer to two processes that
Preece identified as essential when designing. develop-
ing. or evaluating virtual communities: sociability.
which focuses on social interactions that happen
within the community (Donath, 1998): and usability,
which focuses on human—computer interaction from a
software design standpoint (Nielsen, 2000).

Virtual communities can foster PYD if both socia-
bility and usability are taken into consideration. For
example, in the Zora multiuser virtual environment
that 1 describe later, sociability was operationalized by
setting up a social framework for groups of preteens
and teens with common needs and characteristics (1.e..
cultural diversity, medical condition); usability was
operationalized by providing design features that
would engage children in the design of a virtual city
and its social organization and civic institutions to sup-
port sociubility.

There is a growing amount of research on virtual en-
vironments that concentrates on both technical and so-
cial characteristics that foster the development of com-
munity. For the purpose of providing a theoretical
framework for the design of ICE two foster PYD, ve-
search on virtual communities for education and for
mental heatth is vatluable because of its interventionist
nature, and not only its explanatory or descriptive na-
ture.

In the area of edocation. research has shown that
networked learning environments can provide quick
access 10 a wide ranee of information and resources. as
well as communication mechanisms for engaging in
collaborative inquiry, crifical debate, and communities
of practice (Edelson et al.,, 1999: Pea, Edelson, &
Gomez. 1994; Scardamalia & Bereiter, 1996: Songer.
1996}, In line with the constructionist tradition, work
has focused on the lnternet as a medivm to support col-
faboration by providing tools for children to become
active builders of their learning communities, not only
o grant access to information (Bruckman. 1998:
Evard. 1996: Pinkett. 2000: Resnick et al., 1996: Shaw.
199:4).

The ared of mental health in the last decade has in-
creased the amount of practice and research on uses of
technology, such as online support groups, e-mail ther-
apy. and bulletin boards (Bush & Simonian. 2002:
Gonezalez-Heydrich et al.. 1998: Jones. 1999 Rice &
Katz. 2001). Most of the work focuses on analytical
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and descriptive aspects of identity in cyberspace
(Calvert, 2002; Suler, 1996; Turkle. 1993). Building on
the technical infrastructure of distributed virtual envi-
ronments. or multiuser virtual environments, online
communities can enable new expressions of psycho-
logical and social life by providing software that sup-
ports CONversations, collaborations, and interactions
(Kollock & Smith. 1996: Morningstar & Farmer, 19913
Rheingold, 1993; Waters & Barrus. 1997).

In sumiary, the concept of ICE is strongly nurtured
by research on virtual comimunities, specificalty in the
areas of education and mental health. The challenge is
how to evaluate and study the design of these environ-
ments and social contexts to support exploration of 1s-
sues of identity that bridge into children’s offline “real
lives” and that can play a positive role in their develop-
ment.

Narrative Theories

The use of narratives in ICE is inspired by the posi-
tive uses of storytelling in both educational and
psychotherapeutic interventions {Coles, 1989: White
& Epston, 1980). Narrative has become a tool that is
highly utilized to teach and learn about personal values
and to understand moral development (Tappan &
Brown. 1989). [t has a long and universal tradition in
programs aimed at moral and character development
education. Stories such as fairy tales or myths, and bi-
ographies of historical and religious figures, are used
to introduce universal human values and role models to
chiidren (Bennett. 1993},

Johnson (1993) indicated the importance of a nar-
rative context to fully understand moral personality
(the selfy and its actions. Narrative, or the ability to
tell a coberent story out of fragments. plays a major
role in integrating the plurality of coexistent “dispa-
rate selves” acquired from others (Gergen. 1991).
This refers to the descriptive function of narrative
with respect to identity formation that supports the
finding of coherence between the diverse internalized
role models and stories of our experience, thus allow-
ing us 1o have a coherent life story to present to oth-
ers and to oursetves (Linde. 1993). The descriptive
function is embodied in self-description genres such
as conversational personal stories (Miller et al.. 1990
and autobiographies. and it allows the orcanization of
the facts after they occurred. The constructive func-
tion of narrative enables us. through external dramati-
zations. to play out our inner chorus of internalized
voices and diverse roles in the world.

Narratives operate at three different, vital levels:
cognitive, emotional. and social. At the cognitive level,
narratives are fundamental constituents of human
memory that provide a distinctive way ol ordering and
understanding experience (Bruner. 1986: Schank &
Abelson, 1995). At the social level. the tales that one
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knows and can tell define the social group or culiure to
which one belongs (Turner, 1981). Mytis, legends, and
traditional taies provide a sense of continuity between
generations as well as models for human behavior
(Campbell, 1988). Finally, narratives play an important
emotional function. As Anna Freud (1965) and the
growing fietd of narrative therapy have shown, through
the verbal-play or the writing experience of storytell-
ing. people can find not only recreation. but also
self-cure (White & Epston, 1980).

in sum. from cognitive, social, and emotionai stand-
points, it is important for young people to have a place
to tell their stories and to construct their sense of selt.
Thus. the use of narratives and their undertying theo-
retical bases are key elements that inform the design
and study of ICE to foster PYD. Virtual environpments
are also powerful tools for supporting people to teil
their stories. both individually and in the context of a
community that provides an audience for those stories
(Bers. 2003). As we see later, the ditferent types of ICE
presented in this article offer multiple and diverse ways
for individual users and communities to engage i sto-
rytelling.

ICE

This article identifies two types of ICE specifically
designed to promote PYD: technological tools and
technologically rich environments (see Figure 1). Both
types are built on the 10 design guideﬁnes described
earlier.

The first type of ICE refers to a computational
tool. a piece of software or hardware, of & combina-
tion of both that meets certain design specifications
and technological standards. Althongh nowadays
many computational tools exist. such as the software
packages or the networked applications we use daily
for work. entertainment, and education purposes. not
all of these products are specifically designed with
the goal of fostering PYD. In this article, T present an
example of an ICE of this type (i.e.. a purposefully
designed computational tool), the Zora multiuser vir-
al environment. This kind of ICE does not need to
be used with an external curricutum to foster PYD:
the ICE’s design features are such that the PYD cur-
riculum is embedded in the technology. Of course, a
powerful curriculum will make the use of this type of
ICE even more successful.

The second type of ICE refers to technologically
rich environments, psychoeducational programs, and
interventions that provide either a face-to-tace or a
virtual context that use already existing technologies.
These technologies might have been initially devel-
oped with other goals in mind, but, in these environ-
ments. are integrated with a positive development
framework. Thus, the curriculum and coniext in
which the technology is used is crucial and needs to
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ICE

's

b

Computational tools specifically
designed and implemented to
foster PYD

Technologically-rich environments
using already existing technologies
integrated with a PYD framework.

Figure 1. Two types of identity construction environments.

have a strong PYD component. An example of this is
Project Inter-Actions, which is described later in this
article.  Project  Inter-Actions  uses the Lego
Mindstorms kit and the Robolab programming lan-
guage originally developed to teach children about
math and science through robotics and integrates
them into a curriculum specifically designed to ex-
plore issues of identity, culture, and family relation-
ships. The overall curriculum of the technologically
rich environment meets the ICE’s design guidelines
described eartlier, and the chosen technology, within
this contexl. serves to promote PYD.

The method for designing and evaluating ICE is
based on the creation of a matrix in which each C of
PYD corresponds with design features of the technol-
ogy that afford activities for learners (i.e., Curricu-
lum) and that are evaluated with research instruiments
to measure the success of the 1CE regarding that par-
ticular PYD component. In the following sections,
the article presents that matrix in the form of tables
for both the Zora virtual world and Project Inter-Ac-
tions. These are only two examples. and the overall
goal of this article is to show how the same type of
work could be done for any other popular technology
available and widely used by today's youth. If the
technology meets mosi of the 10 design characteris-
tics of ICE (this process assures the user that the soft-
ware has design features that promote PYD), then a
carriculum could be developed to integrate the tech-
nology into a PYD program.

An ICE Technology to Foster PYD:
The Zora Virtual World

The Zora computational tool, initially developed
as part of Bers's doctoral dissertation at the MIT Me-
din Laboratory, was specifically designed for foster-
ing PYD (Bers. 2001). Zora is a three-dimensional,
multiuser. virtual environment? that provides wols for

end users to design and inhabit a virtual city. These
tools are easy Lo use and were designed with a young
population of users in mind. Children can poputate
the virtual world by making their own interactive cre-
ations. They can design objects, characters, and
spaces, as well as a virtual community in which per-
sonal, moral, and community values are put o the
test. Avatars with the owners’ image represent users
in the virtual space. An avatar construction kit allows
users to design their own avatars to navigate the vir-
tual city and converse through a graphical chat sys-
tem (see Figure 2).

Because exploration of personal identity is a major
component of the experience, Zora users can create
their own pictures and objects representing aspects of
the self or import them from an existing graphical li-
brary. Users can create four different types of Zora ob-
jects: virtual places {private homes, public and com-
munity spaces), eljects {(picture frames, furniture,
cases. bulletin boards, etc.). reroes, and villains (ie.,
models of identification and counteridentification). In
Zora, objects have properties that, besides defining
their shape and functionality. also specify the meaning
or personal and moral values that people assign to
them. One of Zora's distinguishing features is a verlites
dictionary, a compendium of personal and moral val-
ues. and their multiple definitions, held by the Zora
commuanity.

Zora's overarching design goal 1s to proniote PYD
by providing tools and opportunities for developing
the six Cs. Therefore, it has specific design features
that were conceived to investigate and operationalize
each of them. The following table shows. tor each of
the six C components of PYD. the Zora design fea-

In a graphical multiuser environment, severil users can interact
with cach other in geal time via the Internet, Users feel inumersed in
an arlificia) space containing representations of ditd, programs, and
other users.
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Figure 2, Zora’s

tures and the online activities they support {see Fig-
“ure 3).

Pilot Studies With Youth Using Zora

Two different pilot studies were conducied using
Zora—one with young patients and medical staff in
the Dialysis Unit at Boston’s Children’s Hospital
(Bers, Gonzalez-Heydrich, & DeMaso. 2003} and an-
other with a multicoliural eroup of preteens and teens
in the context of a summer camp {Bers, 2001}

I do not describe these studies in depth in this arti-
cle. nor do 1 present data to address how young peo-
ple in need of exploring issues of identity used Zora
to design a graphical virtual city and its social organi-
zation because that data are atready published else-
where (Bers. 2001: Bers et al.. 2001, 2003), Instead. |
compare and contrast these expericnces. drawing on

interface and an avatarn

results that could be generalized to similar studies.
and 1 present a selection of examples from both pilot
studies that support the theoretical framework of 1CE
presented in this article.

Because ICE such as Zora provide tools for users

to become designers, each population that uses Zora
can ereate different virtual cities and can have difter-
ent kinds of virtual and face-to-face interactions. As
is describe later, the fact that two very different popu-
lations (i.e.. chronically il} children and youth in need
of exploring multicultural issues) were able to use
Zora to serve their own needs with respect to identity
formation shows the flexibility and the potential of
ICE.

Both populations were chosen to use Zora because
of their need of exploring issues of identity and com-
munity. For example, although the pediatric patients
undergoing dialysis spend approximately 12 hr a

Figore 3. The Lego programmahle
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week in the same hospital room and share similar
conditions and concerns, they cannot communicate
with each other in a private way. The dialysis room is
a big, noisy environment, and beds are far apart from
each other. thus our choice to use Zora with this pop-
ulation. The second population. a multicultural sum-
mer program for immigrant youth, was chosen be-
cause these youth signed up for the program because
they stated in their application materials their desire
to explore their backgrounds and values. Because
Zora was specifically designed for this purpose, this
population turned out Lo provide an excellent test bed
for evaluating if Zora was accomplishing its goals
and how.

In the hospital pilot study over a S-month period,
seven hemodialysis patients and four unit staft (7 to
16 years old) found Zora enjoyable and safe. On a
7-point Likeri-type scale ranging from | (negative) to
7 (positive), the overall patient satisfaction was high
(M =35.3, 5= 1.3). as was their enjoyment (M = 5.7,
S§D = 1.6) in using Zora. The patient safety rating was
high (M =59, SD = 1.8). while patients” rating of
harm was low (M = 1.4, S = 1.1). The hemodialysis
staff’s ratings of satisfaction (M = 6.5, SD =0.5) and
safety (M = 5.6, SD = 1.4 were high: their rating of
level of harm (M = 1.0, $SD = 0.0 was low. The
nurses found that Zora did not interfere with their
medical routine (Bers, 2001; Bers et al,, 2001, 2003).
Young patients were reported to use Zora to escape
the harshness of the dialysis experience by immersing
themselves in a fantasy world (Bers et al., 2003). For
example, they created a music temple and a renal rap
room, as well as personal homes populated by favor-
ite cartoon characters. In using Zora, they said that
they were able to see themselves in new ways. as ac-
tive learners in control of virtual situations and not as
passive patients. Patients also used Zora to create
community spaces about their shared medical condi-
tion. For example. the Temple of Feeling Better was a
virtual space to share stories about coping with hospi-
talization. Results from this pilot study show the po-
tential of virtual environments such as Zora. designed
within the principles of ICE, to foster positive inter-
actions between young people. The limitations of this
pilot study are primarily due to the low number of
participants. Tn future studies, however. this can be
addressed by  connecting  several pediatric
hemodialysis units so that more pediatric paticnts can
use Zora at the same time and form a larger conume-
nity.

In the second pilot project, a group of 12 children
between the ages of 11 and 15 years old participated
in the Zora summer workshop for a period of 16 hr
aver 3 weeks. They had to complete a selective appli-
cation process to obtain self-selected. highly moti-
vated group. Tt was made clear to them that the goals
of the workshop were “learning about computers as

well as exploring issues about youth identity.” The se-
lection process favored diverse cultural and rehgious
backgrounds and gender balance, as well as the qual-
ity of the submitted biographies.

The participants in the summer workshop chose to
focus on the personat and meoral values carried by the
objects and characters they placed in their virtual
homes and public spaces. These spuaces resulted in
carefully crafted spatial representations of identity. For
example, children built a Jewish templel a Latino
house: a Christian Church; and personal homes popu-
lated by pictures of family, friends, and pets, as well as
pictures of personal objects with sentimental value
such as jewelry and clothes. Navigating through these
spaces, one gets the sense of who the owners are inreal
life. One can learn about the children’s cultural and re-
ligious background, their family life. and their personal
interests. As reported in videotaped interviews. partici-
pants made an effort to bring to the virtual world cher-
ished artifacts from their real lives. Although the Zora
experience of this group was shorter than the study at
the hospital. participants created an overwhelmingly
greater number of virtual places, objects. and charac-
ters (430 during the summer workshop vs. 159 in the
haspital experience; Bers, 2001). :

Both populations in the studies created & pariicipa-
tory microcommunity. In the hospital experience,
young patients and staff created a social support net-
work 1o facilitate new kinds of interactions and coping
mechanisms. The participants in the summer work-
shop created community spaces [o explore issues of s0-
cial organization and self-regulation. For example,
they created a virtual City Hall and voted for the laws
of their virtual city. They also experimented with the
creation of a virtual jail. They used the space to discuss
controversial cases that gave rise to heated discussions
about ethical and moral issues.

In this summer program, there was no adult men-
tor or teacher coordinating the online Zora uctivities,
nor was there a previously planned curricutum. Be-
cause the presence of an adult with backeground
knowledge about this area who would behave as
coach or guide would bias the results. it was con-

“sciously avoided (Bers. 2001). One of the guils of

this pilot experience was to observe to what extent an
ICE with design features informed by PYD. such as
Zora, would enguge youth in the exploration of self.

As shown before by the type of activities and dis-
cussions that youth self-initiated while uxing Zora.
aiven the right tools (ie.. software with design ele-
ments that promote PYD), it is possible 1o notivate
young people to use technology to engage in positive
exchanges and experiences that will strengthen their
already existing assets. This has implications not onfy
for evaluating Zora. but for the design and use of
commercially available software with the goul of tos-
tering PYD.

207



Although the long-term goal of the empirical re-
search program I am proposing will evaluate if youth
who use Zora. or other 1CE, engage in the develop-
ment of the six Cs of PYD, in these first pilot experi-
ences the goal was to understand the potential bene-
fits of the technology by evaluating how children
used it and how successful its design features were in
eliciting a certain kind of participation. Therefore. in
the same spirit as the ethnographer who nmmerses
him- or herself in a village (o understand how its in-
habitants live and think, 1 immersed myself in the
Zora virtual cities before. during, and after the studies
to try to understand how the environment was used.
To avoid what Papert called “technocentric ques-
tions,” the evaluation was centered on what young
people did with Zora and not what Zora did to them
{Papert. 1993).

In the following sections, 1 give a sample of the ex-
periences gained by participants in both pilot studies
using Zora, arganized by category or component of
PYD.

Competence: Developing Technological
Fluency by Using Zora »

In the literature on PYD. competence involves cog-
nitive and behavioral skills competence in interacting
successfully socially and, in addition. the ability o
keep oneself healthy and fit (Lerner et al., 2003). In the
tramework proposed here, competence also refers to
the development of technological tluency. This con-
steuet was tirst introduced by Papert (1980) in referring
to the ability to use and apply technelogy in a fluent
way. effortlessly and smoothly, as one does with lan-
guage. It involves not only mastering technological
skills and concepts. but also the ability to fearn new
ways of using computers in a creative and personally
meaningtul way. During the process ol using the tech-
nology in a creative way, people are also likely to de-
velop new ways of thinking: thevefore, the computer’s
role goes far beyond being an instrumental machine.

By using Zora. young people in both studies devel-
oped competence by mastering a rich set of computa-
tional tools to become designers and programmers of
their own computational projects. For example, all of
the participants learned to design a three-dimensional
virtual space and to calculate vertical, horizontal, and
depth axes to locate their objects. They vsed complex
graphic tools and computer-related equipment such as
digital cameras and scanmers. They also learned how 1o
program and debug simple interactions for their ob-
jects by using i conversational programming language
based on the turn-taking metaphor (Bers, 2001, 2003:
Bers et al., 2001).

Youth became empowered by becoming technolog-
jcally fluent. Over time. they were able to approach
new software and equipment without top-down in-
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struction. They played with new tools and were able o
transfer previous knowledge to new situations. For ex-
ample. in the summer workshop, children learned how
to manipulate their avatars and virtual rooms. They be-
came comfortable enough with the technology to push
its limits in a creative and responsible way. During the
hospital experience. becoming technologically fluent
helped the young patients eain a different kind of
selt-image. They saw themselves as powerful learners
in active control of their computers, if not of their bod-
ies. They also found themselves in the role of experts,
teaching nurses and hospital staff about technology.
Also. as some of the patients expressed in the exit inter-
views. they used their time on dialysis to develop some
of the skills and knowledge that they did not acquire at
school, because they either had to miss many classes
due to the medical treatment or had already dropped
out of school altogether.

Connection: Forming a Virtual
Community

Sherry Turkle’s (1995) pioneer work has shown
that computer-mediated communication and partici-
pation in online communities can play a positive
psychotherapeutic role. Turkle's finding were repli-
cated in my own pilot studies conducted with Zora,
by observing that youth were able to establish con-
nection with peers, with adults their worlds, and
with institutions by forming a virtual community. In
the hospital study. although patients share a medical
condition and treatment that makes them and their
lifestyles different from that of other young people
their age, two lactors hinder the formation of a com-
munity in which social support networks and patient
interaction can fully develop. First, patients are on
different dialysis schedules. Therefore, they do not al-
ways know each other andfor have the chance to in-
teract. Second. although some patients spend many
hours together in the same room, they cannot com-
municate with each other in a private way while in
treatment. The dialysis process ties them to unmov-
able beds that are too far apart physically to allow ad-
equate social conversations.

The Zora ICE, however. enabled patients to solve
these problems and connect with each other. It also al-
Jowed them to connect at a different level with hospital
staff, beyond the strictly medical interactions. For ex-
ample. many patients became experts on the technol-
ogy faster than the adults and were able to play the role
of mentors and teachers for the nurses and medical
staff participating in the study (Bers et al., 2003).

To facilitate connection. Zora provided both syn-
chronous and asynchronous ways of communicating
and sharing experiences. On a 7-point Likert-type
scale ranging from | (negative) o7 {positive), patients
reported that using Zora helped them make friends or
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get support from other children on dialysis in a moder-
ate way (M = 3.86, SD = 2.41). At the same time. they
reported that it greatly helped them to feel more part of
a group on dialysis (M = 443, 5D = 1.62). Hospital
staff perceived that using Zora helped patients fo make
friends (M = 4.50, SD = 1) and to feel part of a group
{M =375, 5D =0.5; Bers et al.. 2003).

Most of the patients particularly liked the fact that
Zora provided a good way to communicate with each
other in a private way while undergoing the public
event of dialysis. A 13-year-old patient said,

 realty liked that T could use Zora to talk to other
kids who were at a distance. Otherwise 1 would
have to yell across the room. But using Zora was
great because others could not eavesdrop on my
conversation and 1 felt more comfortable dis-
cussing things. I particularly liked to talk with
others about our favorile nurses. without being
heard.

Patients also used Zora to post messages in each
other’s message boards and to write stories for their
virtual objects and characters. This asynchronous way
of communicating their feelings facilitated the creation
of a social network by providing a space for patients to
voice their opinions and to engage in interactions with
medical staff without the burdens of face-to-face and
real-lime conversation.

Character: Developing a Sense of
Personal and Maoral Values

As mentioned earlier. Zora has many design fea-
tures specifically aimed af helping children explore
and develop integrity of character and a moral com-
pass. The nature of an ICE as a safe space lends itself to
engage in experimentation with issues of character. For
example, youth can write personal and moral vilues
and associate them with their objects. They can make
role models and antirole models, and they can enter
values, and define them, in the collective values dictio-
nary of the city. Issues of character, however, are also
observed throughout the Zora experience by the kinds
of discussions and situations that participants engaged
in.

Zora's design supports two very different ways to
learn about personal and moral values. One affords
thinking about values as repositories of prescribed be-
liefs or normative universal principles. This is sup-
ported by the design feature of the collaborative values
dictionary. This approach is typified by abstract defini-
tions. To create a new value and its definition in the dic-
tionary, learners think about values as universal princi-
ples. disassociating them from any specific context or
object in the virtual world. This approach is the most
common one found in educational interventions where

the use of the Socratic method of discussion about
moral dilemmas abound (Lipman, 1988).

Zora also affords a different approach to values in
which. instead of focusing on a universal definition,
children define virtuat objects in terms of their values.
Therefore, when a child designs an object. she also has
to think about the values that the object conveys and its
relationship to her personal identity. During the exit in-
terview, when | asked 15-year-old Nino what he
learned during the workshop, he said.

How 1o see vajues in things ... becanse usually when 1
see something 1 just see it [ really don’t think about it
... this opened my eyes. For cxample. betfore 1 didn’t
think that there was much value in my Dave Mat-
thew's poster or a picture of me fishing ... 1 didn’t
think about values at all. By attaching values to things
you realize what your values are and you also make
other people more likely 1o know you hetter. Right
now when I see something, somehow 1 wonder what
values it has. and what certain people think its values
are. (Bers, 2001. p. 62}

Most of the youth who worked on Zora chose this
concrete way_ of approaching values (i.e., grounding
them and their definitions in objects) instead of the ab-
stract approach (i.e.. entering values and definitions di-
rectly into the values dictionary). Janet's comment in
the postinterview is representative of most partici-
pants” gpinions:

When [ write values for my objects § feel like 1 can ex-
press my feelings and it is a way (o see what is going
through my mind. 1 usually don’ttalk aboul values and
don’t think much about them. For example I wrote
down something about love and I realized wow! Tam
really in1o this but 1 didn’t know beeause 1 don’t talk
ahout it ... so there was something new for me. When
wrote Lhe values is when I learned 4 lot more about
myself. (Bers, 2001, p. 63)

As shown in this section. the Zora ICE supported
the exploration of values in both an abstract and a
concrete way. The design and manipulation of com-
putational objects with values attributes provided a
unique opportunity for children to think about the re-
lationship between values and their identity and
therefore strengthen their character.

Confidence: Learning to Learn

The constructionist nature of 1CE. which, in the
case of Zora. engages children in becoming designers
of their own virtual city and social organization, can
foster self-confidence in youth. Although the develop-
ment of a positive self-regard and a sense of selt-effi-
cacy were observed in both studies, no formal mea-
sures were used to evaluate this, By analyzing the Zora
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logs of online conversations and the videotapes of
face-to-face interactions, it is possible to determine
that children were not only able to master the technol-
ogy. but also to help others to master it. Some gained a
new sense of confidence in themselves as learners and
teachers of concepts and skills that are particularly val-
ued in our society, such as new technologies. Others
felt that they were able to complete a project, such as
finishing their virtual homes and temples, and were
proud to share these products with others.

Confidence could be observed, and quantitatively
measured, on the issue of safety. On a 7-point
Likert-type scale ranging from | (negative) to 7 {posi-
tive), patients in the hospital study reported that Zora
was safe (M = 5.93, SD = 1.84) and that participating
in the experience was not hurtful (M = 1.43, SD =
1.13). When asked about the safety of using Zora,
17-year-old Larry replied

It might be unsafe if you put certain things in
your room that younger kids shouldn’t see. But
that's the whole point with having the {virtual
city hall, where we set the rules and laws for
Zora. | don't think it’s not safe for kids.

In Larry’s perspective, it was the patients’ responsi-
bility to make Zora a safe space. His response shows
self-confidence regarding the responsibility assumed
toward safety by the individuals, as well as by the com-

munity as whole. Overall, all patients echoed Larry's’

response by reporting that Zora was safe because it
provides tools for them to set their own safety net by
developing laws and rules for community participation
and democratic decision making (Bers et al., 2603).

Caring: Forming a Just and Empathic
Virtual City

ICE such as Zora are designed to foster a caring
community by having specific design features fo en-
aage individuals in developing a sense of empathy.
This kind of design considerations are widespread in
the literature on virtual communities (Kollock &
Sinith, 1996). For example. in Zora, a “legacy” object
engages youth in posting advice for future Zora users
at the entrance of the virtual city. Data from both stud-
ies show that legacies tend to fall into three catego-
ries—those giving advice about technical issues, about
how to design expressive artifacts and places. and
about how to handle social issues in the community.

The notions of social justice and human values em-
pathy were mostly shown in the virtual City Hall that
provided a public forum for participatory democracy
and decision making about authentic dilemmas faced
by the Zora community and society at large. For exam-
ple, during the summer workshop, Elisa, who built a
virtual Jewish temple, placed in City Hall a case with a
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Web link to a news article about a shooting in a Jewish
Community Center in Los Angeles that had happened
the day before. She attached to it the value “tolerance”
and defined it. Some chikdren decided to invite every-
one to a virtual meeting to discuss the news. In this
very well-attended meeting. children explored the no-
tions of social justice, discrimination, and racism. Asa
result of this conversation, one of the youngest partici-
pants in the workshop, who was very quiet “listening”
but who did not participate in the online conversation,
made in Zora “Everyone’s temple.” He described it as a
space for “all the cultures and religions to get along”
(Bers, 2001, p. 55).

In Zora. children were able not only to talk about so-
cial justice, but also to act on it in the virtual world.
Therefore, Zora was successful in supporting the pas-
sage from knowledge to action, one of the 10 design
guidelines for ICE to promote PYD.

Contribution: A Safe Space for
Engaging in Civic Life

Although some research on PYD considers that the
ability to contribute to civil society is the result of ac-
tively developing the other five characteristics—Com-
petence, Confidence, Connection, Charvacter, and Car-
ing (Lerner et al., 2003)—in my own work, the
orientation to contribute to civil society is considered
an important characteristic on its own merit.

ICE have particular design features explicitly con-
ceived to help children become active contributors to
civil society. Virtual communities, such as the ones af-
forded by the Zora ICE, provide a safe space for exper-
imenting with decision making, self-organization, and
civic conversations, as well as for testing democratic
values, behaviors, and attitudes in an authentically
meaningful way. For example, the notion of a “case,”
an object representing an event or circumstance to be
discussed and agreed on by the community members,
was introduced in Zora to help children base their on-
line conversations on concrete arfifacts. In the same
spirit as legal cases, they require community members
to take action to resolve them. This kind of participa-
tion in a learning environment serves as a model of the
larger political community in which the child will par-
ticipate as an adult. For example, in Zora's City Hall,
youth created different kinds of cases. Most dealt with
setting up the social organization of the virtual city or
with controversial cwrent events reported in the news-
paper.?

Mn the summmer workshop reporled m this article. I ook a
child-centered pesspective: therefore, the only cases to be discussed
were those created by the young participants. In a different fype of
expericnce, however, where the teacher or facilitator has & more ac-
tive role, it might be interesting to seed the Zora virtual city withcon-
wroversial cases to foster debate.
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In the second week of the workshop during the
summer pilot study. participants discovered the need
to create laws to make lving in Zora easier. This real-
ization happened as tearners started to try out differ-
ent Zora features and test jts technical limits. For ex-
ample, when they created huge objects and left them
in inadequate virtual places, they learned how to dis-
tort the look of personal avatars and how to change
the size of other people’s personal homes (Bers,
2001). In contrast with other experiences of just-com-
munity in education (Kohlberg. 1982). the idea of
creating laws emerged in a natural way, as a need of
the community and not as a suggestion from an exter-
nal agent such as a teacher or facilitator. In the first
City Hall virtual meeting, a city mayor was elected
and took charge of coordinating the writing of the
rules of Zora. Participants also experimented with
different online voting systems.

Zora makes it easy for youth to observe the connec-
tions between what is said in the online conversations
(i.e., discussion about discrimination) and what is done
in the virtual city (i.e., creating “Everyone’s temple™).
The discussions occurring in City Hall offered partici-
pants an opportunity to engage in thoughtful ex-
changes with people with different dpinions who made
their values ciear through their virtual creations. Ac-
cording to most of the workshop participants as re-
ported during exit interviews, being online helped
them to discuss certain issues in more depth than when
face to face. This finding is consistent with results from
other researchers working with virtual communities
and youth (Turkle, 1995). It was also informally ob-
served, however, that some conversations that started
online were continued offline. Future studies need to
assess to what degree the online experience can trans-
fer to the real face-to-face communities.

An ICE Context for Using Technology
for PYD: Project Inter-Actions

The pilot work with Zora shows how the first type of
JCE—a computational tool with specific design fea-
tures that correspond to the six Cs—might help to pro-
mote PYD in two different populations of young peo-
ple. The second type of ICE presented in this article
refers not to software such as Zora, but to an approach
that applies the PYD framework to a technologically
rich environment in which children are using technolo-
gies that were originally developed with other goals.
Project Inter-Actions is an example.

In this research program, young children and par-
ents come together to explore their own cultural heri-
tage by engaging in designing, programming, and
building a personally meaningful project: a robotic ar-
tifact that can move and react to stimulus from the
world. This robot represents an aspect of their own per-
sonal, family, or cultural values (Bers, New, &
Boudreau, 2004).

The technology of choice during Project Inter-Ac-
tions is Lego Mindstorms, a commercially available
robotics invention system inspired by the MIT Media
Lab’s programmable brick {Martin et al., 2000). The
toolkit enables children to work with manipulative ma-
terial that they are already familiar with, such as Lego
blacks. But they can also incorporate motors and
touch, light, or motion sensors. Later, they can pro-
gram the behaviors of the“smart” Lego brick by using
a graphical programming language called ROBOLAB
(Rogers. Kearns, Rogers, Barsosky. & Portsmore,
2001; see Figure 4).

Three different pilot studies within  Project
Inter-Actions were conducted. The first study was
done in a Jewish Day School in Buenos Aires, Argen-
tina. in which families made robotic creative prayers

Figure 4. A doll with two hands ready fo give and receive.
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and shared them with other members of the community

at the synagogue right before the traditiona prayers of

the Jewish high holidays (Bers & Urrea. 20000, The
second pilot study was done with families of 4 and
S-year-old children from the Eliot-Pearson Chibdren’s
School and the Tutts Educational Day Care Center
(Bers et al., 200y, The third study was conducted with
80 families in the context of weekend workshops for
the greater Boston-area community (Beals & Bers, in
press).

Regardless of the specific differences between the
three studies. all of them followed u sume pedagogicul
approach consistent with the 10 characteristics of ICE
described eartier. Workshops were intensive. They
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consisted of five sessions of 2 hr each. during which

families were taught how 1o use the technology, and a
final open house to display final projects to friends,
family. teachers. and other community members. The
workshop foltowed a  project-based
immiersive method. Families were involved in all as-
pects of the project—they chose the culture ta explore.
decided which materials to use, managed the resourees
and time frame. resolved the technological challenges
tboth in terms of memmme and mechanics), cre-
ated narratives around the final project that were
posted in a Web site documenting the experience. and
presented their final projects during an open house.

Each family received a computer and a Lego Kit
containing the essential components needed Lo build a
robutic project. On one table. there were various art
materials, such as construction paper. markers, colored
pencils, crayons. felt. buttons, glue, straws, and so
forth (o be used either in the planning stages or on their
actual projects. On another table were bins of
Legos—beams, plates. bricks. wheels, connectors. and
so forth. The placement atlowed the families o take
whichever materials they desired for maximum cre-
ativity. but also to engage in negotiations that woull
foster a sense of a caring connunity.

An important component of Project Inter-Actions
is the “technology circle” Throughout the course of
each session. everyone would gather in a circle for in-
formal presentations. Patticipants would show their
projects. regardless of the stage that they were in, and
talk about what they were making, what inspired
them. problems they encountered. and so forth. Other
familics could ask questions or provide help from
their own experiences. These presentations were im-
portant to show differcnt design strategies completed
by cach family. Families documented their projects
and their learning process in the project Web site:
hitpffwww.ase .ty [ts.edw/devieeh/Project Inter-Ac-
tions/.

Children and parents were not expected W master
the same pregramming and building skills. Rather.
the woal wus to expose them to a sechanlogy-rich en-

SEsSSIONns

virameent with diverse expertise and interests so thul
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they might torm a connmunity of practice e doing
things with the technology i to develop technological
fluency and. at the same time. star 1o develop the six
C components of PYD (Lave & Wenger. 19910,

[n the same spirit as the upprentiveship model, in
which at first learners have legitimate peripheral par-
ticipation and later on gradually increase their engage-
ment and complexity of participation {Lave & Wenger.
1991). Project Inter-Actions provided an environment
for both children and adults to participate ina commu-
nity of practice in which technology and cultural issues
come hand in hand.

To show how Project Inter-Actions” design fea-
tures and curricwium correspond to each of the stx Cs
of PYD and to the guiding design principles of 1CE.
the same matrix that was used ewlier for analyzing
Zora is presented here. but for Project Inter-Actions
{see Figure 5,

in the following subsections, T present some of the
participants” experiences in the three studies conducted
to date within Project Inter-Actions, organized by cate-
gory or component ol PYD. Table 1 5I10ws the mean
difference between post- and prescores regarding each
of the components of PYD (except Contribution) tor
parents and children wha participated in the last study
conducted within Project Inter-Actions.? The scoves
were obtained from self-report questionnaires. Table 1
also shows standard deviations and the corresponding
p values tor the puncd 1 tests. Results ave presented for
parents and children separately.

Competence: Developing Knowledge

‘About Robotics

Davghter: T am making a Lego cake, it is going to
spin around, My mom helped build it at
home and Barbie helped too. She told me
how tall to make it ... 1like the building
part of this class but | don’tlike the com-
puter and waiting part. It takes too loag.
fe's really hard for me. Right imony?

Mother: It was hard for her'to use the program, |
have 1o help and go really slow so she can
do it. Tn my job T do web design. But {
don't know Legos atall, Her luther usually
plays with them. so | have limited expert-
ence using them. Here she teaches mwe
about them.

The previows didlogue captures seme of e ways
in which both adufis and children simrted ro develop
competence and technotogicad Huency through Pro-

oyt

ductetd witlm 'y

oy were oty abtamed o the thind siudy con

et hnter- Actions, The Aiest swe palon skrdies were
! i

exploritary.
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Zora’s Design
PYD Component Definition Features _ Afforded Activities
g |~ Ability to use and . o Authoring fvols - | @ _Multlple modes of lnteractlon'.""
g. Technologu:_al_; __ _app_ljtéchnb_log_ics ind | e Pi'ogfamnﬁng_ R ~(synchronous, synchrnnous
B Fluenc}’ -~ | “fluent way to create | . -environment - | textual, graphlcal)' RS
E : : projects, communicate |- s e Youth as designers and
O and express oneself - - ekt . programgiers
Having and maintaining | ¢ Communication ¢ Support network
good relationships with | e Virtual spaces + Decision-making, self-
Connection peers and adults (health | o Support group organization
care professmnals)
- Personal integrity, »Heroes and villains =~ | e Int:rospectmn ' o
.o ..o | possessingamoral ‘s Values dictionary .. |'» Abstract values and col crcte P
~Character - .~ | “compass that o Valugs - - definitions . - iy
EEERPR I cff__ect_i.v_cly, guides e Virtual spaces : _5',Models of 1dcntxﬁcauon
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. R s ‘e ‘Representation Identlty
A sense of oneself as a . Communication ¢ Programming interactions f01
person who can act e Zora's creations and objects
Confidence successfully participation over e Overall Zora experience
time
" Having compassion - |'s Communicatio
et oo Iand wﬂlmgness 0o .
Caring =~ A B respond to needs and o
CoTi L | concerns ofother S
_individuals DT TR D e e
Orientation to s Communication ¢ Decision-making, self-
contribute to civil e Virtual spaces organization
Contribution society e Values dictionary e Community building
e (Cases . Participation
¢ Discussion

Figure 5. This shows, for each of the six Cs of PYD, the Zora features and the online activities they promote.

ject Inter-Actions. According to the self-assessment
of a technological fluency scale completed by partici-
pants before and after the studies, and to the teacher’s
assessment of their process and their final robotic
products, most young children understood the basic
principles of programming (i.e., algorithms, looping,
debugging) and the basic principles of engineering
(i.e., the design process, force, sensors. motors). Ta-
ble 2 shows adults and children perceived compe-
tence with regard to building a robot. programming
the computer. and building with Legos after the
workshop.

Asreported by the teachers, children were creative in
solving problems by construciing a model of the pro-
posed solution for testing purposes. All children were
able to have aworking final productand toexplain its de-
sign process and its way of operation. Besides the actual
learning about the technology. children also developed
self-confidence in their capabilities (o learn new tech-

nologies and to approach new difficult problems. For

example, there was a significant increase in both par-

ent’s and child’s setf-perception on competence. How-
ever, the change was dramatically higher for children
(parents M difference = .24, p = .04: children M ditfer-
ence = 1.18. p < .0001). Owr observations and inter-
views, as well as assessment of the robotics final pro-
jects, support this finding.

Connection: Families Learning
Together

One of the main goals of Project Inter-Actions was
to provide a technologically rich environment in which
parents and children could connect with each other in a
different way from what they are used to at home. Pur-
ing all three studies, we observed that different families
had ditterent collaborative working styles, sonwe more
effective than others. For example, some parents initi-
ated and directed their work together, whereas others
put the child in charge. and some parent-child dyads
seemed to enjoy taking turns being in charge of their
work together.
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Table 1. Scores on PYD Components for Purents and Children Participating i a Strdy

RERS

Within Project [nter-Actions

N M Dif* sD P
Adults
Competence 37 0.24 .48 0046
Confidence 37 .14 .54 129
Charucter 37 0.08 0.68 4739
Connection 37 0.6 0.45 0363
Caring 37 .05 0.86 059
Children
Compelence a7 119 0.069 {000
Confidence 37 043 0,52 <.(U0H
Character 37 .73 1.56 0072
Connection 37 —0.35 1.00 0416
Caring 36 0.11 .14 5627

Note: PYD = positive youth development.

A1 dif = mean score after the workshop-mean score before workshop. PPaired f test.
! p

Parents significantly increased their connection
score after the workshop (M ditference = 0.16. p= .04,
whereas children decreased their score (=0.35, p= 04).
This result is consistent with the workshop coordina-
tors’ evaluations that stated that they observed many
interactions of parents collaboranng, competing. or
helping each other, whereas they ohserved very few in-
teractions between children. Children tended to be-
come so itmmersed with the materials that limited their
interactions to their parents and sometime teachers.

Tt was not easy for all of the parent—child dyads to
become comfortable with each other in new roles as
both teachers and learners. In most of the cases, it was
the parents, and not the children, who had the most dif-
ficulties adjusting (o this. In some cases, it was anxiety
provoking for a parent Lo have to learn something new
and. at the same time, help his or her child with his or
her own learning. This was true regardless of the level
of comfort that parents had with technology. For most
of the parents, this was an opportunity to spend time
with their children doing something together. The
same was true for the children, who enjoyed the chance
to have their parent’s devoted attention.

The community of practice methodology applied in
Project Inter-Action fostered connection not only be-

tween parents and children, who engaged in a teaching
and learning experience together, but also among di-
verse families. The technology circle explicitly facili-
tated these kinds of interactions aimed at helping people
comnect witheachother, regardless of ageor skills level.

Character: Robots That Represent
Values

By making a final product that explicitly represents
the family's personal or cultural values, parents and
children were immersed from the beginning of the
workshop in an enviropment in which issues of charac-
ter were openly discussed. For example, during the
study done in Argentina (Bers & Urrea, 2000}, one fam-
ily chose the value “giving and receiving” and the
young daughter explained the project (see Figure 6):

We made a doll with two yellow hands and every time
you give her a present in her hand. she wrns around
and gives you something back with her other hand.
But you don’t know what she is giving you. There are
smiles. Mowers and hugs in her second hand and you
can receive anything, (p. 201)

Table 2. Adults and Children Percefved Competence Aftrer the Workshop

N M Dif s P

Adults

Building with Legos 37 L3 (.66 6237

Progranuning 31 048 073 002

Making robots 37 0.56 1.43 0000
Children

Building with Legos 6 -(3.08 087 5710

Pragramming 37 1.67 145 000

Muking robots 37 254 1.04 0000

aDif = score postworkshop—score prewerkshap. PPaired 1 st
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Project
PYD Component Definition Inter-Actions Curriculum | Afforded Activities Measures
' L | Ability to use and - « Designing (engineering e Youtlr as designers, | » Technological con-
Technological ‘| apply technologies in-a design process} " builders and fluency scale
‘Fliency - fluent way to create | o Building (engineering programmers . | e Teacher’s
projects, communicate. -concepts) « Youthascreators | - teehnological _
2 and express oneself s Programming of thieir project’s | - fluency assessment
2 - * Web design * home pages. . » Content analysis of
2, e : : "1 designing, building
g and programming
o L _ _ _ . R process = -
Having and maintaining | » Brainstorming about + Parents and * Technological con-
good relationships with culture children working fluency scale
Connection peers and adulis (health |  Choosing a project together o Teacher's assessment
care professionals) » Waorking together on the | » Families the s Designing, building
praject . context of a and prograrmimning
community of « Interviews
practice » Video analysis
e Technology circle | o Observations
Personal integrity, » Exploration of vilues | » Discussions during | » Content of final
. o possessing a‘moral - o ‘Creation of parratives for | . the design process |-~ products ' .
. Character “compass that - - _ the attifact’. « Discuissions e Technological con-
o cffectively guides ~ | ‘s Website creation | - . fluencyscale
“behavior’ _ o " | e Self-reports of work
S . T e Lo o "éi_t_hotne"
o R . ] « Observations
A sense of oneselfasa | ¢ Conununication within & Discussions + Technological con-
person who can act and between families » Technology circle fluency scale
Confidence successfully « Final working product ¢ Design, creation e Observations
: and programming | ¢ Video analysis
» Interviews
- | Having compassion | e Communication within "] Technology circle | + Technological-con-
. 3 and willingness to - and between families - | o Design, c;ezitiph Vﬂuenéy_S(:ali:- :
Caring respond to the needs of . | e Technology circle and programming |  Observations
: _other individuals s S © 4 # Video analysis
e o L ‘s Interviews
Orientation to + Communication within + Community » Technological con-
contribute to civil and between families building and self- fluency scale
Contribution society s Diversity of projects organization « Observations
o Community of « Final projects
practice « Web sites analysis
* Interviews

Figure 6. This shows. for each of the six Cs of PYD, the Project Inter-Actions leatures and activities and the general measures used in
the studics. The measures mentioned in this table can be found in Lerner et al. (2003), Bers et al. (2003), and Bers et al. (200:4).

Children showed a statistically significant incre-
ment in the character construct, being aware about
their own moral compass and values (M difference =
0.7. p = .007). after participating in the workshop. This
was 1ot the case for parents. This result was expected.
because parents played scatfolding and supporting
roles 1o help children explore aspects of their own val-
ves. Parents were not intended to engage in their own
value clarification. but in conversations that would
teach something they already knew to their children.

Character development was also observed by
teachers as the young children in the project became
respectful participants and followed the established

community rules. They also discovered the impor-
tance of values such as perseverance. Throughout
Project Inter-Actions. teachers encouraged their stu-
dents. both adults and children. to share resources.
ideas, and projects with each other as well as to pro-
vide peer-support in the same spirit of a community
ol practice.

Confidence: Being Proud of Learning

As mentioned earlier, one of the goals of Project
Tnter-Actions was 10 immerse families in an environ-
ment where they could begin to develop technological
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Mueney in s confident way, We Jdid not eapect them te
Becone progeaitiiers or cigineers. Boh clubdren and
parents were 1More conlident alter the workshop. but
the change was statisticalty significant it the cinddren
(parent M dilterence = 1. p = iz children A difler
enee = 043, < 00T Inone ol the studies. a mother

said.

wy children
olved the issues we had with our design. 1 reully
ried to get them to do the shinking and Keptask-
ine them questions. My son i prowd ol how he

[ am proud of what we made ..

was able o program ows project. My daupiter is
very proud of the project because she dikes the
punny and how it meves and picks up the bashet
e niade. She grasped some of the wechnotooical
concepls of the project such as the piotor conney-
tion. the ~wire” connection when programning
andd how the program had to he downloaded 1o
the brick.

These J-vear-old children masterced some techno-
logical skills. but most important. they were proud of
themselves, as was thew mother. As these children
arow and longitudinal audies are conduceed, we wil
he able 1o observe whether these carly experienves
with o cufture of learning about technology inaplaviud
way might huve long-lasting effects in hetping children
hecome contident users and creators of technology, as

well as confdent jeamers.

Caring: A Collaborative lLearning -
Environment

Throughout  Project Inter-Actions,  carmy  wis
SJhonn by ihe propensity of otk adults and childien o
belp cach other m the different desion. prograsinng.
and building stages ol their projects. As opposed e
most pobotics educational experienees {Rogers et ab.
310 i which children are cxpesed (o [earning aboul
the technatomy by eneaging in challenges and compet-
ing withcach ol her. Project Intey- Actions curriculain is

explivithy destgaed 1o foster g Jeurning environine i of

cooperation and cantraderie. Several pedigogieal
choices support this. such as the fornial echnology civ-
clo e the nformal way i which people are encoud

aged o wark weether

Contribation: bearning About U and
Them

shs

Project fnter-Actions was destoned on the betie!

ihat uaderstanding and respecting diverstiy s 3

nevded step in buitding civie and democialie sod

Joes 10 i atser desiored with e assumpion that 1o un-
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derstand doversity, we st need o utderstand and
become aware of our o cudtire and RUTTI ARSI
Wo did not teneh about culture and faidy vitdues.
We provided she enviconment and the support. and
we let Tty members talk o cach vther ubout these
subjects. Bovause Gupilies were required 1o create a
Fnal project that swould represent an aspect ol they
cultural heritage. the conversations fended o stay To-
chmed and concrete. thus making them inore cnoiging
for voung children. Children feamed about cuttural
dilferences or similaritics by exploring the diversity
of projects and families in the workshops. Because of
the complexity of the opic introduced. they als ¢n-
saged in comersations with their parents that they
would not have otherwise. For example. the muthet

ol @ 3 vear old said.

Daring dinner she fous Jaughtery ashed her sdod
SWhat is a Mustin?” This is the first time she has
(aken any interest in culire and understandings ot it
The notion of cultare in our faly is vompley. wl
this project presided us with an apportuniLy o disenss
culire. Bers et al. 2004y

N

Conclusions! Setting a Research
Program

The two ditferent 1CE presented in this wri-
cle——Zorn and Project Inter- Actions—-huve  destgn
affordances that support the deveiopment of the <is Cs
i an inteerated way and thie meet the 10 design peinci-
ples that make 1CE cuccessful in their goal of fostering
PY DL Thev are cxamples of technologies and techne-
fogcaliy rich environnsents designed. smpiemented.
and ovahwied with the interdisciptinary theoretical
fremew ork presented cartier thit utttizes ADS.

The inaovative and pioneening nterdisciplinary
nature of this work provides methodelogical chal-
fonges. For ovampie. it i had 1o apply social s
ences methods and tools used in discplines suecll iy
pavehology. education and computer sgienees. aimed
at validating claims, o propose cmpiricat research
desizns and evaluate results toctsing o the diseoy-
ery of new areas of kunwledge. The tradition of con-
duting eaperimental stindies with conirel evoups amd
welldetined variabies does nal always pros e o

cond patinnale far answ ering capivical guestions te
carding the cfficacy o particulbar mtersentivns (TS
plivd. real-wortd, comples settings, Tu this respect.
the desten stindies methodeiosy. which atlompts to
Sengieer innovilive educutionad envismnnenis” e
Brown, 19920 1411y conducting applicd rexcav
that s conploy. plivanae, mudtilevel, eranise.

utiliny oriented. and interventionist i Shivebson et al
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2003), promises to provide a useful methodological
framework.

At this early stage of this research program, most
of the work is on defining a territory and conducting
open-ended explorations and discoveries, rather than
on assessing successes or failures in a replicable way.
Different kinds of technologies support and enable
different kinds of sustained engagement and partici-
pation. Thus, there is importance in understanding the
differences in the affordances of the technologies and
the approaches, as this article has attempted to do
with both Zora and Project Inter-Actions. not because
of their different levels of technical sophistication.
but because of their different ways to engage youth in
positive development.

This “basic™ research needs to be done well before
public systems are ready to incorporate technology in
a scalable way. Research indicates that access to tech-
nology is not enough, The question is what kind of
activities, opportunities for participation. and experi-
ences can different technologies support. For exam-
ple. as presented earlier, one significant future meth-
odological challenge will be in trying to devise
methods and research techniques to learn if virtual
experiences that children have while engaging in ICE
such as Zora have an impact on their everyday lives.
Results from these studies might provide important
information on how to create programs to promoie
PYD. In the long run, empirical resuits conducted
within the research framework presented here will en-
able policymakers to make decisions about produc-
tive ways to invest money in technology for the pur-
pose of fostering PYD.

The interdisciplinarity of this work has the poten-
tial to impact a new generation of both theoretical
and applied students. It is my hope that students in
education, psychology. and mental health related pro-
arams will explore the role of technology with re-
spect to identity formation and PYD. and that stu-
dents in computer sciences and engineering will play
an active role in developing technologies of the future
to support the social. moral. spiritual, and emotional
development of young people.
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