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As access to computers and the Internet has
increased in recent years, a number of youth
development organizations have explored how
technology can enhance their programming,
They have investigated the worlds of multime-
dia design, computer programming, and even
the formation of community business enter-
prises. The Boys and Girls Clubs of America,
4-H, and Gitls Incorporated all have developed
major technology initiatives in the past few
years. At a policy level, organizations such as
the Benton Foundation in Washington, D.C.,,
and the Children’s Partnership in California
have been advocating for greater equity in
technology access among youth.

A chief goal for many early initiatives of youth
development organizations was to increase
digital equity. Low-income, African American,
and Latino families are all less likely than more
affluent and White families to have a computer
and Internet access at home. The schools that
low-income youth attend tend to provide more
basic, introductory experiences with technology
—keyboarding and drill-and-practice games,
for example—while schools that more affluent
students attend are more likely to use technol-
ogy to promote more advanced technical and

problem-solving skills. Clearly, much could be
done to improve access to computers and the
Internet and to increase learning with technol-
ogy by providing youth experiences within the
community-based youth organizations where
they enjoy spending time already.

Although commitment to the goal of digital
equity is high among youth development
organizations, widespread integration of tech-
nology into youth development programs is still
rare. Just as classroom teachers have struggled to
integrate technology into teaching in schools,
youth development workers have found it diffi-
cult to find ways to use technology in their pro-
grams. Like teachers, program staff may have
few opportunities to learn how to use the tech-
nology themselves for their own purposes. They
may have minimal access to successful examples
of projects that work well with young people
like the ones they teach. Youth development
programs themselves may not have the infor-
mation needed to make wise decisions about
obtaining and using software and hardware or
the resources to support equipment mainte-

nance and professional development.

In this issue brief, we explore some entry points
for youth development organizations seeking to
find ways to integrate technology more fully
into their programs. We draw on the experiences

Increasingly youth development programs are exploring how to integrate technology into their
activities. In this issue brief, researchers from SRI International describe a joint project with the
John W. Gardner Center for Youth and Their Communities aimed at using technology to give
youth more active roles in data collection and analysis. The project illustrates what programs can
expect as they begin to explore how technology might help youth develop research skills and
support the design of influential presentations of findings to the community.
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of a new collaborative partnership formed between the John W.
Gardner Center for Youth and Their Communities at Stanford
University and a group of researchers affiliated with the Center for
Technology in Learning at SRI International in Menlo Park,
California. The collaboration began in 2002 to explore how new
technologies might be introduced to support the community
youth research process of the Gardner Center’s Youth Engaged in
Learning and Leadership (YELL) project.

We begin by describing early decisions about how to best structure
technology experiences for youth. We then discuss some of the
technology-supported activities in greater detail and some of the
challenges faced in this work. Last, we consider some implications

for designing technology learning experiences with and for youth.

Defining the Opportunity: How Might Technology
Make a Difference?

In summer 2002, the Gardner Center teamed up with the Center
for Technology in Learning (CTL) to develop a strategic partner-
ship focused on the use of new information technologies to sup-
port YELLs model of youth-directed, advocacy-oriented research.
Researchers at CTL engage in a number of research and develop-
ment efforts aimed at using technology to support learning (for
more about CTL, see http://ctl.sri.com). CTL researchers wanted
to work in partnership with youth and staff of YELL to design and
test new ways to introduce software and hardware tools into the

context of YELLs ongoing research projects.

SRIand YELL have engaged in a process of co-design of technology-
supported learning opportunities. In co-design efforts, researchers
identify problems participants and staff feel are real and impor-
tant. Jointly, they devise projects that may involve the use of exist-
ing technologies or the design of new technologies to address
those problems. Co-design means that youth participants and
adult staff of youth development programs engage in making the
decisions for introducing technologies—what, when, and how. In
that respect, co-design has a philosophy that is consistent with the
youth development approach that places a premium on partici-
pant input and involvement as critical features of program design.

This co-design experience demonstrated that new technologies
can be disruptive to programs when they are first introduced.
They make new demands on staff and participants. They alter the
flow of activities. The technologies have to be learned, and the
equipment requires maintenance and support. Introducing a tech-
nology into an already successful program, then, requires a collab-

orative approach to ensure that important needs are addressed and
to help program staff define their goals for technology integration.
Once formed, the collaboration needs to take small steps to intro-
duce technology—with time for reflection and evaluation—Dbefore
taking on larger efforts.

At the outset of the co-design effort between SRI and the Gardner
Center’s YELL program, both access to technology and opportu-
nities to learn how to use technology were limited in the West
Oakland and Redwood City neighborhoods YELL serves. Few
youth participants had access to computers and the Internet at
home, and school access was limited to weekly trips to their
schools’ computer labs. Program staff at YELL had had limited
experience with integrating technology into program activities.
On their own, YELL staff had investigated possible ways to use
technology tools to support youth research projects, but they
expressed frustration about exploring these tools on their own,
with limited support for designing activities that use technology in
meaningful ways.

The collaboration identified an important limitadon of the
current research process for youth: YELL participants were not
themselves actively involved in preparing data and investigating
the data for trends and patterns. In the previous year, youth con-
ducted a single large-scale, paper-and-pencil survey of the entire
school population and a few local community members. Gardner
staff managed the data entry off-site, and they conducted analyses
using professional statistical software, such as SAS and SPSS.
Youth were presented with the resulting statistical summaries, and
they discussed possible meanings of the results with YELL adult
staff. As a consequence, youth had only limited opportunities to
actively explore and understand the data.

SRI researchers suggested that this approach to community surveys
might be significantly improved with various technological tools
to provide youth with a more active, minds-on research experi-
ence. In August 2002, YELL staff and youth were given a demon-
stration of Tinkerplots—software currently under development at
the University of Massachusetts and designed for use by young
people to aid in data analysis—and handheld computers loaded
with survey software, a GPS digital mapping application, and a
digital camera attachment. Both youth and adults were enthusias-
tic about each of these tools. They saw the most immediate value
in collecting new data with handhelds and using Tinkerplots for
data analysis. Over the next few months, plans were developed to
introduce these tools to youth in the West Oakland YELL program.

There were two chief concerns of youth staff on the project. First,
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they were concerned about the amount of time introducing the
new technology would take up within the project. Based on their
past experiences, too much time was required to learn the new
technology, prepare activities, and actually orchestrate the activi-
ties. Second, they wanted to make sure that the project would help
them become more fluent in the new technologies so that they
could integrate technology into their own research projects as they
saw fit.

Based on these concerns, a decision was made to structure the col-
laboration so that a CTL researcher would work in close partner-
ship with YELL staff to design and co-lead technology-supported
activities within the project. The collaboration would need to draw
on the technological expertise of CTL staff, while also drawing on
YELL staff members’ sense of what kinds of activities would excite
youth and be feasible to implement. Small “bite-sized” experiences
with technology would give program participants a sense of the
potential of technology without overwhelming them with com-

plex, hard-to-use software.

Initial Experiences with Data Analysis Software:
Tinkerplots
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Fig. 1: Pie chart created with Tinkerplots soft-
ware—one of several types of data displays that
YELL youth participants constructed to explore
their survey results.

how to write survey
questions by analyzing
the previous year’s sur-
vey data. Tinkerplots activities with both an instruction and
exploration component were designed. Preparation for the activi-
ties included carefully structuring a small subset of the data to be
interesting to youth and to reveal important patterns in the data.
This step was critical, because many datasets—including ones that
youth are likely to collect as part of their research projects—do not
always show interesting and readily visible patterns that are
amenable to analysis. Young people (and adults) often have trou-
ble interpreting such datasets unless they know how to use fairly

sophisticated statistical techniques to separate the “noise” from the
“signal” of the patterns in the data (Konold & Pollatsek, 2002).

“[Tinkerplots] is...a nice method, a nice, different way to

have your results—nice to look at.” (Bianca)

The first lesson began with a short demonstration to illustrate two
particularly powerful aspects of the Tinkerplots software. In
Tinkerplots, data points can be represented as color-coded sym-
bols (various sized circles or dots, squares, or other images) and
can be moved and grouped according to a basic, intuitive set of
operations, such as “stack,” “order,” and “separate” (Konold, 2002).
These operations allow users to make more visible patterns in the
data that might not otherwise be noticed. For example, by assem-
bling quantitative answers to a survey question as stacks of data
points, more frequently-occurring answers appear taller than less
frequently-occurring answers. Depending on their focus of inter-
est, youth can easily move the stacks around, fuse them into bar
graphs, or transform them into pie charts.

Youth then worked in groups of two or three, first to explore the
software’s functionality in an activity called the “12-Button
Discovery Game.” Next, they used their newly gained skills to
examine the data in a more meaningful way. The activity sheet for
the “Count Something” game provided three sample research
questions and answers involving basic descriptive statistics (e.g.,
“How many students were in grade 10?”). Youth were asked to
write a similar question and find the answer with Tinkerplots.
Examples included “How many people under 20 took the survey?”
and “What percent of students say their teachers respect them?”
At the end of this process, several youth volunteered to present
their findings to the whole group using a computer connected to
an LCD projector.

By using YELL data from the previous year and carefully selecting
and structuring a small subset to work on, an activity that the
youth would perceive as authentic, relevant, and engaging was
constructed. Different teaching strategies—direct instruction and
open exploration of the data—were utilized and combined within
the same session. And in choosing to introduce Tinkerplots—a
powerful but relatively accessible tool—first to youth, staff learned
along with the youth, and hence, the groundwork for building the
project’s capacity for expansion of data analysis in the future was

laid.

To expand the authenticity and pedagogical approach, in the
second session youth were asked to write and conduct their own
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survey and analyze the resulting data. They divided into five
groups and wrote two survey questions each. Examples included:
“Do you feel like after school programs make a difference in your
community?”; “How much power do students have in the com-
munity?”; and “Do you think the media portrays West Oakland
youth negatively?” YELL staff and the CTL researcher assembled
these topical questions along with background questions (e.g.,
age, ethnicity, neighborhood) into a 21-question printed survey
and distributed copies to the youth. The next day youth returned
50 completed surveys. The adults then entered these data into an
Excel spreadsheet and formatted the dataset for Tinkerplots. An
important aspect of this preparation was crafting variable names
that were succinct enough to be displayed clearly in Tinkerplots
while also being descriptive enough to be understandable by the
youth.

In the third lesson, youth worked in their groups to analyze the
data returned from their survey questions. Each small group then
presented their results to the others. In an attempt to engage youth
in their peers’ presentations, audience members were asked to take
on the perspective of a famous media celebrity (e.g., Oprah, Tom
Brokaw) as they listened to each presentation and asked questions.
Although it was a goal to have youth explore survey results col-
laboratively, the audience did not ask about the data during these
presentations. Nonetheless, several spontaneously offered com-
ments to a presenter on how to use the Tinkerplots software (“Just
click on ’AGE’, y21I”) and challenged the accuracy of the analysis.
Most conversation during the presentations began with an adult
question and included a response from the presenters, audience
members, or both. In several cases, adults asked questions about
how youth might apply their data analysis toward an advocacy
project. For instance, in one of the more sustained discussions, a
presenter showed that 51 percent of people surveyed believe the
“media portrays West Oakland youth negatively.” An adult asked,
“What would you do to see if those people were right or not?” As
the presenter pondered, another youth in the audience made the
suggestion to “tape the news” to count the number of positive and
negative references to youth. Another adult then asked how many
respondents were students, and the presenter used Tinkerplots to
conduct further analysis on the spot. Later, there was a follow-up
discussion among two youth and two adults about how data on
media stereotypes could be used in a YELL project.

The strategy for the second and third sessions was to foster deeper
understanding of the data analysis tools and process by having
youth apply what they had already learned with Tinkerplots to
new data. Further, it was hoped that the authenticity of this new
application would be especially salient to youth since it involved

data from questions that each small group had written. Finally, the
youth were asked to present their findings to the whole group as a
way to engage them in social processes of learning about the
meaning of the data, and to rehearse the sort of public explanation
of their research that they would later employ in their community
presentations.

“Last year we had surveys and we got the results back....

It was so much more difficult to understand....I didn’t
understand what half the stuff meant, but with [Tinkerplots],
it’s so much more easy, so much more clear, and it’s so much

more creative and colorful.” (Bianca)

These initial efforts at achieving authenticity and attaining high
levels of engagement were met with mixed results. The first session
was quite a success with the participants; youth were excited to
look at last year’s data and explore it using Tinkerplots. These data
were perceived as both real and relevant to their own efforts in
researching their communities. However, in the third session
when the youth were presenting their findings to each other,
young people seemed only partially engaged in thinking through
the presentations of their data, and their peers were only partially
attentive to what they had to say. The process of preparing and
delivering each presentation took much longer than the first day’s
presentation, since it required all groups to participate instead of
just a few. Second, since presentations were mandatory, they
included groups who did not feel as successful or enthusiastic as
the youth volunteers in the first session. Third, the audience roles
were not perceived as being very authentic. Many youth did not
know the celebrity characters well, and they were not given the
opportunity to prepare for their roles. Fourth, the youth facilita-
tor that day was upset with events that had occurred earlier and
felt that the YELL program was not going to make a difference in
her school.

Introducing Handheld Software for
Survey Data Collection

In the survey just described, a judicious approach to technology
integration—using the more familiar paper-and-pencil survey for-
mat and delaying the transition to electronic versions—was
employed. However, after the youth had become familiar with
Tinkerplots and the process of conducting a mini-survey, we
introduced handheld computers as a tool for data collection for a
survey addressing the YELL youth’s campaign topic. YELL staff
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began several weeks earlier by giving each youth one of several
handheld computers awarded to the program by Handspring
Foundation for use in the project.

Fig. 2: Sample question from the survey con-
ducted by YELL youth participants, as displayed
by the Techneos Pro for Palm OS software.

=) | am aware of stereotypes of
West Oakland youth:

In late April, CTL researchers and YELL
staff discussed whether a small survey
would support the youth’s project work
and decided to approach the team of
YELL youth who were working on a
magazine. The “magazine group” agreed
and two members volunteered to work

with the CTL researcher to design a new
survey. Based on previous surveys and interview guides from other
groups, two draft surveys on the topic of stereotypes were written,
one for youth and one for adults. The youth then edited the sur-
veys into their final wording. Using Entryware Pro Designer and
Entryware Pro for Palm OS software donated by Techneos
Systems Inc., the CTL researcher combined the two versions of
the survey into a single branching survey for the Visor handhelds.
Six youth volunteers soon collected a total of 48 surveys from
other students, school staff, and community members.

To support long-term capacity-
building in YELL, the CTL
researcher then worked with the
YELL program director to train her
to use the survey software and pre-
pare data for Tinkerplots. Working
collaboratively, they crafted a
Tinkerplots dataset for the youth to
analyze. The CTL researcher then
worked with the two “magazine

Fig. 3: YELL youth participants,
Brytteni and Monica, trying out
a survey on the Visor handheld

Ct omputers.

group” members to examine the
data, select interesting results, and
prepare 14 data displays for possible
inclusion in the magazine. These
included 10 single-variable displays illustrating a range of reported
background data (e.g., ages, ethnicity, residence) and responses to
stereotype-related questions (e.g., “Stereotypes of West Oakland
Youth are a problem.”). The data displays also included four 2x2
matrices comparing how survey answers differed by background
(e.g., “stereotypes are a problem” x “ethnicity”). The director wrote
an activity sheet with a series of questions and suggestions to help
the youth structure their data presentation and interpretation for
the magazine article.

“The visor was easier; it attracted more people....When [
went around with the Visor, people started telling other people
about how they took the survey on the Visor... It got a lot
more people to take it rather than taking the same old boring

paper survey.” (Travel])

One of the youth
then took responsi-

I ©+ When we asked peop bility for writing the
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Sk article and received

stercotype you?” the
results appear to be that i
oo O i coaching from the
. common answer. So just SRI researcher and
- g E i like we thought most
g i i people feel like they are feedback from other
i getting stercotyped. .
ot youth and the direc-

tor. Since several of
Fig. 4: Slide from a PowerPoint presentation
by YELL youth participant, Tannak, at the
Community Forum in June.

the writer’s peers
seemed confused by
the meaning of the
2x2 matrices, he chose to report on two single variables: 1) aware-
ness of stereotypes (“I am aware of stereotypes of West Oakland
youth”) and 2) need for positive images (“Media should show
more positive images of West Oakland youth.”). Over the course
of two weeks, with several cycles of feedback and editing, the
writer’s initial rough draft grew into a coherent, data-based argu-
ment for “more positive reports about West Oakland youth” from
local media. The article appeared along with other YELL articles
in the school magazine, which was distributed to the school and
local communities.

Handheld-collected survey data also appeared in a presentation at
the YELL Community Forum on June 10, 2003, where youth
presented their work to approximately 60 members of the school
and local communities as well as media reporters. In a PowerPoint
presentation entitled “A Summary of YELL Research,” one of the
youth discussed plots representing results from two survey ques-
tions (see Fig. 4). First, he addressed the question, “Do people
stereotype you?” and noted that the most common answer (40%)
was “sometimes.” Second, he reported that the “Media” was the
most common reply (42%) to the question, “Who stereotyped the
most?” As a result of the Community Forum, a local newspaper
and television oudet both reported on the YELL program’s year-
long investigation of stereotypes.

Later, during the summer YELL program, two youth used
Tinkerplots to analyze the annual school survey. In contrast to the
previous summer, when adults analyzed data off-site and the YELL
director worked with youth to interpret the statistical printouts,
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Fig. 5: YELL youth participants engaging peers and adults in a small group

discussion at the Community Forum.

these youth worked independently. Provided with a properly
formatted data file, they were able to tally results from the survey
with no adult help and report their findings to the director.

In future sessions, it is anticipated that these and related skills will
become an additional resource for the West Oakland YELL pro-
gram and will provide further leadership and learning opportuni-
ties as new youth join their more experienced peers in another

round of community research.

Implications for Integrating Technology into Youth
Development

Finding the right way to incorporate technology in ways that are
authentic to youth’s experience can prove challenging. When
exploring data they care deeply about—such as patterns of respect
among students and staff in their schools—the data analysis
process can feel exciting to many youth. But focusing on data
analysis when youth are actively questioning the role of research
and technology in helping them change their communities can be
counterproductive. Engaging with their sense of powerlessness
and discussing the role research does and doesnt play in inform-
ing policy may be a much more powerful learning experience for
youth.

Another challenge is the time needed to structure data analysis
activities. Although the project discussed in this paper produced
lesson plans that can guide future efforts, these plans cannot pro-
vide locally relevant data that feels “real” to other youth. The task
of selecting and shaping a dataset for youth to successfully exam-

ine takes a moderate degree of skill and effort. Tools like
Entryware Pro Designer make the task of survey writing relatively
easy, and survey software on a Visor or other handheld computer
can significantly streamline the flow of data to a usable form.
Nonetheless, achieving authenticity of data analysis is likely to
depend on careful attention to the specific interests of particular
youth. It is our view that supporting youth in a meaningful
process of data collection and analysis is worth the effort when it
occurs in the context of a project that youth experience as real and
a catalyst for change.

I felt like they were pretty engaged. It was when they had to
present back that it got a little more challenging. I think that
has to do with presentation skills. I also think it has to do
with their analysis skills. Like running the frequencies is rela-
tively easy for them to do, and to play with the buttons and see
different ways of making it look cool. But in terms of explain-
ing what’s happening on the screen and what that means, that
was a weakness. Not necessarily of Tinkerplots, but of where
they are at in terms of their analysis, and we need to figure
out how to help them do that better.” (Yolanda Anyon, West
Oakland YELL Project Director)

Three aspects of the co-design efforts described in this paper help
explain how the YELL experience proved to be a good starting
point for technology integration. First, the YELL-—SRI collabora-
tion began by developing a technology plan and building a sup-
port team. This step ensured that technology experts, researchers,
youth development staff, and youth themselves shared an under-
standing of the important problems the technology might address.
It also gave staff a chance to say where they needed help from tech-
nology experts and identify the level of expertise that they desired.
Second, aspiring to authentic use of technology consistent with
the program’s goals and approach to youth development was
agreed upon eatly in the process. The research process of YELL,
which was already youth-driven, was enhanced by giving youth
more control over the process of data analysis. Finally, the process
began with tools that would be easy for staff and youth to learn
and use. Both Tinkerplots and Entryware Pro can be learned
quickly in just one or two sessions. Though simple to learn, they
provide easy access to powerful data collection and analysis
methods that may be beyond the reach of what youth can do with
pencil and paper. Thus, these software tools have great potential
to enhance learning and development.
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Youth development organizations today play an important role in
providing young people opportunities to develop a healthy and
positive sense of self through participation in authentic activities.
These activities offer youth a chance to feel competent and to take
on responsibility for projects that typically culminate in public
performance and serve as tools for social change. Youth develop-
ment organizations employ a number of tools to promote youth
voice and ownership of the project process. As these initial efforts
show, technology can be effective as one of those tools.

Ensuring that technology plays a useful role within a youth devel-
opment program, however, is a difficult task. It requires careful
attention to designing authentic tasks, a willingness to reflect crit-
ically on unsuccessful aspects of technology implementation, and
careful planning for sustainability. We believe that each of these
requirements can be met and that the payoff for youth develop-
ment programs in general, and community youth research projects

in particular, is significant.
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or the YELL Project, please visit our website at
http://gardnercenter.stanford.edu
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