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Abstract

This article describes ScienceQuest, an informal
science education program in which small teams of
young adolescents meet at community technology
centers to investigate science phenomena through
“I-Searches.” Yolunteer coaches create opportunities
for teams to explore different areas of science until
they find a question they care enough about to
investigate; help teams develop a plan for gathering
infarmation by reading, watching, asking experts, and
doing activities (e.g., carrying out experiments, going
on field trips); support information gathering; and help
teams construct a website as the culmination of their
I-Search,

The article describes the I-Search process; how the
approach links to U.S. national standards in science,
literacy, and technalogy; its impact on young
adolescents; and commaon challenges faced by
coaches, We also use case data to bring
ScienceQuest alive in two ways: the “scrapbook”
details one team’s effort during the pilot year of our
project, and additional short wignettes provide
“snapshots” of other teams. We close with an
invitation to readers to join Scienceguest,
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Introduction

Interviewer: What was your Destination Galaxy website
about?

Kewin: It is about aliens and Neptune, I did the
aliens part and Winston did the Neptune.

Interviewer: aliens? Did you find them?

Winston: We did not find them, but we found out
some things on the Internet. It is like some
people say it is false and some say it is
true.

Interviewer: Do you think they are real?

Kewvin: Maybe. Well, you never know. So we
started off writing down information that
we wanted to put in and then we got
pictures from all around the Internet --
space.com, that sort of stuff -- and then
we put it all together, and then we did
some drawings of it, and some
imaginations, and some fun facts,

Kevin and Winston, both 11 years old, worked together as ScienceQuest team
partners to construct Destination Galaxy. Their website was the culmination of
an I-Search, the inquiry-based process at the heart of Scienceguest, an
informal science education project housed at Education Development Center,
Inc. (EDCY and funded by the U.S. Mational Science Foundation.

ScienceQuest reaches out to boys and
girls from diverse backgrounds who live in
high-poverty urban areas. Currently the
program is based in several neighborhoods
in Boston, Massachusetts, USA, as well as
in smaller cities in eastern portions of the
state. By July 2002, we plan to have 10
sites in each of 2 additional cities, and to
seed programs in 15 further cities around
the United States.

ScienceQuest welcomes young adolescents
from ages 10 to 14, regardless of their
abilities and needs. The youngsters form
teams of 2 to 6 members, some of whom may be succeeding in school, while
others may be at risk of school failure or facing the challenge of disahilities,
ScienceQuest teams meet after school and on weekends at community
technology centers (CTCs). Some CTCs fall under the category of Neighborhood
Metworks located in low-income housing properties funded through the U5,




Department of Housing and Urban Development {HUD); others are associated
with informal education facilities such as Boys and Girls Clubs, technology
museums, or community multiservice centers.

Each Scienceduest team is guided by one or more volunteer coaches. Recruited
from the neighborhood, local universities, and volunteer organizations, coaches
include parents, college students, CTC staff, preservice teachers, and frequent
CTC wisitors. ScienceQuest supports coaches in many ways. For example, in
addition to ScienceQuest-sponsored weekend training sessions, coaches can
also take advantage of individualized training sessions provided by
ScienceQuest staff at their center, subscribe to a listserv created specifically
for communication among coaches, access technical assistance by phone or
e-mail, and find resources at the ScienceQuest Online Resource Center. On an
as-needed basis, ScienceQuest project staff also help coaches connect to
on-call science experts and “tech doctors.”

In spring 2001, 12 teams met at CTCs located in Greater Boston to participate
in the pilot phase of the ScienceQuest project, Each team spent approximately
3 months exploring a “hot topic” in science, using the I-Search process,
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What Is I-Search? Definitions, Origins, and Goals

The goal of the I-Search process is to promote active, inquiry-based research
as a way of learning and communicating knowledge (Joyce & Tallman, 1997;
Kaszyca & Krueger, 1994, Active researchers are meaning makers and
self-motivated inquirers, investigators, and seekers of knowledge. Macrorie
{1988}, who first coined the term “I-Search,” defines inquiry as “a genuine itch”
that needs to be scratched “until you've quieted it” (p, 1007},

Based on Macrorie’s work, EDC developed and tested a3 version of the [-Search
process for middle school classrooms (Zorfass, 1991, 1996), In Make It Happen!
interdisciplinary teams of middle schoaol teachers (English language arts, social
studies, science, mathematics, special education, and technology) work
together to design and implement thematic, interdisciplinary I-Search units for
11- to l4-year-old students, As shown in Figure 1, the I-Search has four
phaszes of inguiry.

Figure 1
Four Phases of Inquiry in the I-Search Process
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In Phase I, teachers engage students in a wide variety of activities, immersing
them in the unit’s interdisciplinary theme and core ideas as a precursor to
posing personally relevant I-Search questions. In Phase II, teachers guide
students to dewvelop plans for their searches that involve reading a range of
print {e.q., books, magazines, newspapers, and reference materials either online
or in hard copy), watching different media (e.q., videos, television
documentaries, slide shows), asking people guestions {e.q., through interviews,
guestionnaires, and surveys conducting online or in person), and doing
something active {e.q., carrying out an experiment, daoing a computer
simulation, or going on a field trip). During Phase III, teachers support students
as they gather information by following (and revising as needed) their plans and
integrating the information collected from varied sources to make meaning.
Finally, in Phase IV, teachers help students prepare a report or exhibition that
identifies their search question, why the question is important to them, their
starting point for research, the information-gathering strategies used, the
knowledge gained and what it means to them on a personal level, and how they
developed as researchers during the process, References and appendices are
also included, as appropriate {Zorfass 8 Copel, 1998, excerpts available onling).

Adapting the I-Search for ScienceQuest

While this structured approach worked successfully in diverse middle school
classrooms (Zorfass & Copel, 1995; Zorfass, Morocco, & Lory, 1991; Zorfass,
20013, ScienceQuest project staff recognized the need to modify each of the
four phases if I-Search was to be transported to an informal learning situation
outside of school, where teams of students would work with volunteer coaches
rather than teachers.

We sought ways to modify the I-Search effectively without wiolating any of the
essential elements of inquiry. In Phase I, we retained the concept of having
young adolescents explore warious topics before agreeing as a team on an
I-Search question to pursue, But since the teams would be meeting outside of
the confines of a classroom, we recommended giving more weight to initial
exploration activities that emphasized action -- for example, going on field trips,
doing web searches, talking to experts, and carrying out experiments,

For Phase 11, the process of developing a search plan was modified so that
everyone on the team would contribute to a single work plan. &lso, while teams
would still be encouraged to read, watch, ask, and do, we again placed more
emphasis on talking to experts, going places, and carrying out hands-on
activities.

While Phase IV of the school-based version of the I-Search ended with
students producing an oral or written report, in ScienceQuest the culminating
product became a website. Each team would be given whatever assistance was
necessary to complete construction of its site for publication on ThinkQuest, an
internationally recognized Internet project that houses award-winning work
fram ThinkQuest teams around the world. Given the shift in the final product,
we recognized that Phases III and IV were likely to merge. As team members
collected and created digital content in Phase 111 {e.g., downloading material
from the Internet, taking pictures using digital cameras, and organizing
information using software applications such as spreadsheets), they would
naturally be starting to build their websites for Phase IV,



Connecting the I-Search to Science, Literacy, and Technology Standards

we believe that, even within an informal
education program such as ScienceQuest, the
I-Search process must be a sound vehicle for
helping young adolescents acquire concepts and
develop, deepen, and expand skills related to
science, literacy, and technology standards
usually applied to more formal schooling, The
U5, Natlonal Science Education Standards
(Mational Research Council, 1998) focus not only
on development of concept knowledge in
particular areas, but also on developing inguiry
skills, Depending on the science topic they choose, members of ScienceQuest
teams develop concepts as they confer with experts, engage in hands-on
activities, and read and watch texts in various media. For example, one team in
our pilot study learned about the properties of various materials by constructing
a string telephone. Another team went after dark to the city’s major park, the
Boston Commons, to study the night sky through a telescope. In addition to

developing concepts related to astronomy, they also learned about how
technology tools such as a telescope can support the work of scientists.

Phase I immersion and Phase III information-gathering activities often require
team members to measure, observe, sequence, categorize, and infer -- all
inquiry-based skills identified in the science standards. For example, as spring
broke through a cold Boston winter, one team explored by going outside to see
if they could discover signs of re-emerging animal life. After collecting evidence
through notetaking and drawing, they analyzed what they had found by making
categories showing animals’ winter survival skills {e.g., migration and
hibernation).

Opportunities for literacy development closely aligned with the Standards for
the English Language Arts (National Council of Teachers of English/Tnternational
Reading Association, 1996) are interwowven throughout the I-Search process.
Standards 7 and 8 are particularly relevant:

7. Students conduct research on issues and interests by
generating ideas and guestions, and by posing problems,
They gather, evaluate, and synthesize data from a
variety of sources {e.qg., print and nonprint texts,
artifacts, people) to communicate their discoveries in
ways that suit their purpose and audience.

8. Students use a variety of technological and information
resources {e.q., libraries, databases, computer networks,
video) to gather and synthesize information and to create
and communicate knowledge.

Each I-Search begins with exploration as a precursor to posing meaningful
guestions., The inquiry process depends on gathering information from a variety
of sources. Because the ScienceQuest teams are based in community
technology centers, there is ready access to the Internet, a key information
technology tool, Team members become skilled at using search engines and
directories to locate information. They also gather information by watching
videos, listening to audio clips, and interviewing experts, in addition to reading
waried print tests,

Further, ScienceQuest team members naturally carry out English language arts
standard 11 as they “participate as knowledgeable, reflective, creative, and
critical members of a variety of literacy communities.” Team members
collaborate to decide on a topic to pursue, they share share information, and
work together to construct a website, They reflect on their individual
contributions, as well as the functioning of the team as a whaole.



Other English language arts standards from the
Mational Council of Teachers of
English/International Reading Association {19987
document focus on respect for language
diversity and the use of each student’s first
language (English or any other) to develop
content-based understandings. The
ScienceQuest project also embraces this goal.
For example, the team profiled in the scrapbook
section later in this article developed a bilingual =
website, giving visitors a choice of text in English
or Spanish. This honored and drew on the language strengths of the bilingual
team members.

In the area of technology, the American Library Association and the Association
for Educational Communications and Technology {19987 have developed “The
Nine Information Literacy Standards for Student Learning”. The design,
construction, and mounting of ScienceQuest websites are examples of ways
that team members meet these standards.

When young adolescents explore, make sense of information, and share what
they are learning, they are developing knowledge, skills, and abilities that
simultaneously address English language arts, science, and infarmation literacy
standards. The ScienceQuest informal learning process is a compelling example
of authentic learning, grounded in the interests of young adolescents, And yet,
as the examples below show, it also has the power to help youngsters attain
additional standards that are valued outside of formal school settings.
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The I-Search in Action

This section of the article captures the I-Search process as it was carried out
by teams in Boston-area community technology centers during the
ScienceQuest pilot project. Five of the CTCs were located in HUD-subsidized
housing, and one was connected to a multiservice community center,



Using attractive flyers posted in buildings and sent through the postal mail,
staff at each CTC recruited youth, focusing on boys and girls who came
regularly to the center's programs, lived in the neighborhood, and attended
local schools. Overall, Scienceduest team members were 34 percent Hispanic,
35 percent African American, 14 percent aAsian, 12 percent European American,
and § percent Haitian {estimated figures), and were split evenly between boys
and girls, Based on informal reports from coaches, we estimate that about 20
percent of the total number of students exhibited a learning disability or might
be considered to have attention-deficit hyperactivity disorder {(ADHD).

To recruit coaches, ScienceQuest staff used the same strategies as the
coaches used to attract youngsters, In addition, there was outreach to local
universities and volunteer organizations. Of the 13 coaches who participated in
our pilot, 10 were women and 3 were men. They were a racially diverse group:
five were African American, six were European American, and two were
Hispanic. Three coaches were parents of participants, siz were CTC staff
people, two were preparing to become teachers, and two were undergraduates
at a nearby college.

In our virtual scrapbook below, we invite you to follow the work of one team
from the pilot. The scrapbook provides a dynamic picture of how this highly
motivated and successful group proceeded through each phase of the
I-Search. We also provide “snapshots,” short vignettes that capture specific
activities carried out by other teams at each phase. Our goal in the next
sections is to bring ScienceQuest to life for ROL readers,

Scrapbook: The High Point Yillage Team

High Point Yillage is a HUD-subsidized, mized-income housing development
located in Roslindale, Massachusetts, close to the southern tip of Boston, An
ethnically and culturally diverse community, it is home to many Hispanic
families, For 4 years, High Paint Yillage has operated a community technology
center created through HUD's Meighborhood Metwaorks initiative, The CTC offers
adults computer classes and sets aside hours for open access to computers, It
also provides 12 hours of youth programming per weelk, which include classes
on webpage construction, homework assistance, use of academic enrichment
software, journal writing, and computer arts projects,

High Point CTC staff Dana and Diana, shown at
right, enjoy working with youth and watching
them develop. They have told us that they like
to understand how young adolescents think
about the world and are fascinated by the
questions they ask, Dana's interactions with
yvouth are guided by her philosophy of valuing
their existing knowledge. She explains, “Kids
always come to something with prior knowledge, \
and you can’'t forget that, It might be an

incorrect explanation [of a phenomenon], but you have to consider that in the
equation when people are learning.” Dana and Diana were excited about
implementing ScienceQuest because it furthered their goal of helping youth
learn about their world, appreciate science, and develop technology skills. They
came to ScienceQuest with relevant experience: they had already coached a
ThinkQuest Junior team to create a lively, animated website about Latin Dance.

Two high school students served as assistant coaches. Their motivation came
fram an interest in expanding their own skills, helping younger children, and
receiving school credit for community service,



The High Point Yillage ScienceQuest team was born when four young
adolescents from the housing development attended an informational meeting in
March 2001, The team consisted of three 9- and 10-vear old boys and one
11-year-old girl. All team members were Hispanic and spoke English and
Spanish, although some had stronger English language skills than others,

Phase I: Immersion

45 soon as the team formed, it plunged
right into an immersion activity to begin |
exploring areas of science in order
eventually to identify a topic of ‘
interest. The coaches handed out small
toys, such as magnetic marbles,
magnifying glasses, and prism slides, to
gach team member. They invited the
boys and girls to “examine the object,
play with it to learn how it works, and
then describe what you found out to
the athers.” Later, they asked, “What .
more do you want to know?"” The assistant coaches kept track of the team’s
gquestions on a posterboard hanging on the wall, Before the session ended,
team members recorded in their journals what they had learned and what mare
they wanted to know.

Ower the next few meetings, the team continued to engage in activities and
keep a running record of questions on charts and in journals, For example, in
reflecting on the activity called “Magic Arcs,” Darrius wrote as follows in his
journal:

I learned that when I look at one arc it looks bigger but
there both the same. [ would like to learn about optical
illusions, Why are they different colors? I care about this
gquestion because I wont [sic] to learn.

In early April, the team took a field trip around
the High Point ¥illage neighborhood. Walking
slowly through the housing development, their
d task was to discowver signs of animal life in the
just-thawed ground. Before the walk they had
posed the following questions:

How do animals spend the winter?
* What are they doing now that the weather is
warming and the snow melting?

Barbie was particularly interested finding out about cats in the neighborhood.
On a page prepared by the coaches for notetaking, she wrote "I learned more
about nature, That cats are small animals. \Why can cats fit in smal places? I
wont to learn about it." Picking up on the growing enthusiasm spearheaded by
Barbie, the coaches engaged the team in other activities related to the cat
family, and particularly large cats. Dana recalled, “As we casually talked about
how lions and domestic cats are related, Barbie had tons of questions, and her
gquestions sparked more conwversation with the other team members.” They
became fascinated with lions and passionate enough to agree on lions as the



topic for their joint quest. Dana smiled when she told us, “In retrospect,
perhaps it was the lions who found the tearm.” Maming themselves “The Mane
Team,” they were now ready to plan their search.

Go to snapshots of other teams at Phase I

Phase II: Planning

At a later meeting, the Mane Team discussed how to learn about lions by
reading, watching, asking, and doing. Finding literature to read would not be
hard: they could search the Internet, find newspaper articles, and the use the
two online encyclopedias available at the CTC, One coach even suggested
reading some of sAesop’s fables to add a literary lion to the mix, But it was the
“doing” part of the plan that most interested the team -- and for these
children, doing meant going on a trip to the zoo. This field trip became the top
priority on the team’s search plan.

Go to snapshots of other teams at Phase 11

Phase III: Gathering and Integrating Information

The trip to the zoo was scheduled for May. Dana called ahead to arrange to
have a zookeeper guide them through the lion section. In preparation, the
coaches guided the team to gather preliminary information and dewvelop
guestions to ask the zookeeper, In the encyclopedias and at relevant websites,
the team found some good basic infarmation. This became the springboard for
brainstorming the questions they would ask, To add a bit of sparkle to the
question-generating activity, the coaches supplied black paper and silver pens.

Belgianny was shy about his English and wrote his questions half in English and
half in Spanish, Barbie's questions for the zookeeper spilled forth: “Is that lion a
male or a female? What kind of lion is that? what kind of food does it eat? How
much does it eat? Does it have a lote of babies? How could you tell if it is a
male or a female just by locking at it7" In addition to being armed with
guestions, the team wanted to ensure that information would be recorded. This
motivated an ad hoc practice session with the video camera, the technology
tool of choice to document the wisit,

Mo one on the team was disappointed when the day of the trip finally arrived.
The zookeeper who served as a guide answered their specific questions. Team
members recorded information by using the video camera to film their favorite
animals, and supplemented this strategy by taking notes and drawing pictures.
Later, back at the center, each team

illustrated a favorite lion fact, annotating ¥

the drawing with informative captions,

As the team members expanded their
knowledge about lions, they posed more
gquestions. To continue gathering
information, they returned to the reference
materials and reviewed their video footage.
The coaches integrated stories of lions into their activities by reading fables,
Shartly after the zoo visit, the newspaper reported that one of the lions had
died. The team was able to talk about this difficult aspect of the life cycle.

Go to snapshots of other teams at Phase 111




Phase I¥: Website Construction

a5 text and graphics were gathered and stored during Phase III, the team was
also beginning website construction. But now, as the children officially entered
Phase I¥ of the I-Search process, they faced a decision: Should they create
the website in English or Spanish -- or both? This question emerged from a
discussion of language use and comfort levels that invaolved not only the team
members, but also members of their community., For example, Belgianny, whose
first language was Spanish, was very shy about his written English. Because
the goal of the website was to teach others about lions, the team decided to
build a website with both an English and a parallel Spanish version. Although
this would mean double the work, they agreed it would also mean double the
payoff. They felt good about being inclusive, about ensuring that bath English
and Spanish speakers would be able to access and learn from their website,

Everyone had a role to play in constructing the website, based on her or his
individual strengths. Delegated roles included writing the text in English,
translating it into Spanish, creating the overall design, and planning the
navigation and technical aspects. The completed website includes facts about
lions, fables, information on conservation, information about the team, and a

guest sign-in page.

Go to snapshots of other teams at Phase I
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Evidence of Success

Across the 12 teams participating in our pilot study of the ScienceQuest model,
we found evidence of success in five areas:

Development of inquiry skills

Development of science concepts

Development of literacy skills and knowledge

Development of collaboration skills

Development of technology skills around website design {many of these
skills, especially those that apply to working with content, could be seen
as literacy skills as well}

[y I N TR LN

Table 1
Examples of Success from the ScienceQuest Pilot

Category Example of Success

Team members demanstrated their ability to:

- pose questions to launch their investigation

- gather information by talking to experts who visited their
CTCs, worked at museums or zoos, and provided expertise
online

- synthesize information gathered from waried sources

Inquiry skills

Team members developed knowledge related to:
- animal life

- astronomy

- water quality and bacteria

- uses of the elements in everyday life

- ecology

Science
concepts



+ conductivity

Team members demonstrated their ahility to:

- extract information from books, articles, websites, literature
available at science facilities

+ keep journals to record the inquiry process

- organize information

- present information in English and Spanish

- provide oral explanations

Literacy
skills

Team members demonstrated their ahility to:
- take turns
- share resources

Peer - take responsibility

collaboration || - negotiate (e.q., which questions to pursue, how to divide
tasks, what the website should look like)
+ discuss information and help one another construct
knowledge

Team members learned how to:
- create tables and charts using software tools

;Eﬁ;?ﬁ'ﬂg‘f - embed images using web composition tools
website - arganize content

. « make links within their sites and to external sites
design

- take audience needs into account
» develop navigational structures

In addition to increased skills, the coaches also reported widespread
development of pasitive self-esteem among team members. Faor example,
according to one of the coaches, members of last year's ScienceQuest team
became “famous” at their CTC for having completed websites on ecology and
robots. While self-esteem is critical for all young adolescents, it is especially
important for youth living in high-poverty urban areas. The overall sense of
pride felt by these adolescents spilled over into the attitudes they were
developing toward science and technology. For example, one girl expressed a
keen interest in engaging in a new search for infarmation on rabbits and
constructing another website, Members of another ScienceQuest team asked if
they could join this year's team to carry out another I-Search.

Cur conversations with the volunteer coaches also revealed their own sense of
accomplishment. Many coaches had no prior knowledge of the I-Search, and
few (outside of the CTC staff) were skilled technology users or website
designers, Yet all of the coaches either acquired the skills and knowledge
needed to quide the teams or found new ways to access support and
assistance. One of the most positive outcomes for the coaches was the joy
they felt in seeing individual children flourish as learners and thinkers. This,
after all, was what had motivated them to volunteer as coaches. The following

quotes capture the perceptions of three coaches:

For me it was watching Laura and her process. At first,
Laura was timid with computers; she did not like
computers, And now she gets online and has a ball. She
is the happiest person. We told her and her team to take
the AlphaSmart [portable keyboard] with them
everywhere they go. Laura had that glow. She was =o
excited, {Adreene, Roxbury MultiService Center)

They learned to work together, because they were from
different backgrounds -- I mean ethnic backgrounds. It
was fun to watch them growing together, from day one
to now, the final celebration. This is the fun part, {Paul,
Castle Square Tenants Association)



What I liked so much about 5Q is the way that we went
about helping the kids learn how to ask questions. I think
the biggest gift you can give kids is not giving answers
but encouraging their questions. So if you can help them
ask questions and then show them the way to find the
answers, you are giving them curiosity!... That is what
the gquest is all about, {Dana, High Point Yillage Computer
Lab)
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Challenges

The story captured in the scrapbook and supplemented by the snapshots
makes the inquiry-based I-Search process look fairly easy. That is a tribute to
the coaches, CTC staff, and the participating boys and girls who devoted time
and effort to the project. But in reality, those carrying out a3 science-based
search that culminates in the development of a website -- whether they are
working in an informal setting or in a schoal -- find that they face a commaon
set of challenges. Below we describe six fundamental challenges that we have
found emerge time and again from setting to setting. The purpose of this
section is not only to identify these challenges, but to provide insights about
how coaches, teachers, and project staff can successfully overcome them.

Challenge 1: How do you help team members find questions they are
passionate about so that the inquiry process can be sustained?

& guestion that the learner is really passionate about is the engine
that drives active research. The desire to investigate an intriguing
question is at the very core of inquiry, active research, and the
I-Search. We might assume that finding such questions would be a
breeze for adolescents, considering their natural inquisitiveness and
blossoming conceptual abilities {Lipsitz, Mizell, Jackson, & Austin,

1997%. But our work reveals that while some youngsters are eager
gquestioners, others have difficulty generating questions that stem
from their own curiosity, This is not to suggest that they lack
curiosity -- just that they have difficulty formulating questions.

Adolescents engaged in an I-Search process are more likely to pose
guestions they are passionate about when their coaches and
teachers immerse them in motivating activities in Phase I. These
varied learning experiences should invalve active experimentation,
construction, and simple playing around with ideas, concepts, and
phenomena. As part of the activity, coaches, teachers, and even
peers should ask young adolescents to reflect on what they are
doing and learning. They can help inquirers dewvelop question-posing
hahits by inserting one simple question into each activity: “What
more do you want to know?"” By reflecting and posing questions
after each Phase I immersion activity, team members are more able
to pose a question they care about to launch their search.

Challenge 2: How do you find the right balance between inquiry and
structure?



Inquiry is by definition an open, exploratory process. Thus, inguiry
should be as unencumbered with constraints as possible. But at the
same time, teachers want to provide the kind of support for
carrying out an inguiry process that promotes success and
prevents potential frustration. This is one sound reason for relying
on a field-tested approach, such as the I-Search process, The
[-Search process, with its four phases of inquiry, provides the kind
of structure active researchers need for starting out on the inquiry
pathway, proceeding through the gathering and organizing of
information, setting a goal, and working toward a culminating
activity in which the goal is realized.

when coaches and teachers make the I-Search process explicit to
youngsters, the adults find that they are better able to create safe
and supportive learning environments. The other side of the coin is
figuring out how to avoid taking too much of a lead. When teachers
or coaches are too directive, they can run the risk of robhing
adolescents of a sense of ownership over the exploration process.
It helps when the adults think of themselves as behind-the-scenes
directors, mentors, or guides, By taking a supportive but secondary
role, they are able to give adolescents control over their own
searches, room to wiggle around content, permission to take some
wrong turns, opportunities to follow some unusual pathways, and a
chance to be self-directed learners, vet, at the same time, by
following the four-phase inquiry pathway, students cannot go too
far afield. As a process, the I-Search offers learners built-in
flexibility that fosters inquiry within safe boundaries,

Challenge 3: How do you access a rich base of materials and resources to,
support and enrich the inquiry process?

The inquiry process is resource hungry. Depending on the phase of
inquiry, teams {whether in classrooms or less formal settings) need
to access different types of materials and resources. For example,
the materials and resources needed to carry out immersion
activities might involve a trip {including free admission passes) to
science museums, zoos, and aquariums; connections to scientists
in person and online; raw materials and equipment for experiments;

journals in which to take notes; books and articles to read;
websites to visit; and so on, Once the children have generated the
question that will guide their search, they need access to multiple
sources of information -- websites, experts, videos, books, etc,
When the time comes to design and construct their websites,
coaches need to access material resources (e.qg., web design tools)
and human resources {e.q9.,. technical experts and support staff).

Coaches and teachers need to think ahead about what is needed,
where it can be found, what it might cost to acquire the resources
{in terms of both money and time), and how to acquire these
resources, The thinking-ahead part of the equation is critical,
Mothing can dead-end a search process more quickly than not
having the necessary resources in the right place, at the right time.
Coaches and technology center staff report that when they reach
out to colleagues, supervisors, families, board members, and the
community {e.qg., libraries, local businesses), they are pleasantly
surprised to find them responding by offering materials, resources,
and time and skills,



Challenge 4: How do you surround yourself with experts who can fill in
critical missing parts?

The ScienceQuest process draws on people who have knowledge of
science, technology, and inquiry, those who understand literacy
development, and those who can work well with adolescents, Wwe
have not yet met a superhero who embodies all of these
characteristics, but we have seen the power of collaboration, Every
coach or teacher needs to seek out and invite in individuals who
bring necessary skills and knowledge. In fact, this is one of the key
responsibilities of the coach: to identify the missing pieces and find
people who can supply what is needed. Ways to find collaborators
include advertising in flyers, networking, talking about the project,
contacting local universities, and having the students or team
members help recruit talented and interested people. In addition,
there are resources in the areas of science content and web
development that coaches can find online and via e-mail.

Challenge 5: How do you determine how long to keep the process going?

When identifying approximate start and end dates for an I-Search
project, coaches and teachers need to capitalize on the natural
momentum inherent in the process. The challenge is finding just the
right amount of time -- not cutting the search short or extending it
too long. If too little time is set aside for the inquiry process, then
adolescents will not be able to carry out all phases. If the process
lingers too long, then inquirers can lose interest and abandon their
work before it is completed.,

while there is no fixed number of hours, days, or months for an
[-Search, it seems that in the informal setting, & to 12 weeks of
once-weekly meetings are needed. In middle schoaol classrooms, 6
to 10 weeks seem more appropriate.

It is helpful if coaches and teachers take into account the following
factors when they determine how long the project should run: age
and number of participants, complexity of student-selected topic
for the search, awvailability of materials and resources, amount of
help and support awvailable from others, and time of year. Some
coaches have found that while all teams members came to the CTC
during the winter months, voluntary attendance dwindled when the
warm days of spring arrived. We have also found that initial
estimates of time needed for the development of the website need
to be multiplied by a factor of two or three. Even websites with
only a few pages are labor-intensive endeavors. Coaches want to
avoid having team members leave behind half-finished websites. It
is too tempting then for the adults, instead of the adolescents, to
complete the work, thus wviolating the learner-centered goals of the
entire experience.

Challenge 6: How do you know when the work is good enough? What are
the indicators of a *good” ScienceQuest team and project?

At minimum, “good” in a context of inguiry-based learning means
that young adolescents on the team do the following:

* Generate science-related questions that are personally
meaningful

* Gather information from wvaried sources

* Apply information-processing skills to integrate information



and make meaning

*+ Develop science concepts based on scientifically accurate
information from a wvariety of sources

* \Work cooperatively as a team

+ Develop a website that clearly presents accurate information,
has a clear navigational structure, and uses accepted
language conventions

Setting and sharing goals and criteria for success serve a critical
purpose. This way, coaches and team members know explicitly
what is expected of them and can plan how to work together to
toward a common outcame. Coaches are better able to determine
what kinds of support their teams will need in order to be
successful, For example, goals make clear what materials must be
obtained, which experts need to be involved, what tools must be
acquired, and what is expected for website construction. By the
end of the project, team members should feel justly proud of their
work -- work that required effort and thought, and that reflects
real learning. When clearly stated goals are met, individuals develop
an authentic sense of personal reward. This is the basis of
developing self-esteem,.

The purpose of describing how we have
addressed basic challenges is so that
others can benefit from the lessons we
have learned that allow inguiries in
classrooms, computer centers, and at
home to be successful, Exploration can
be exhilarating and gratifying for the
adolescents involved, as well as for the
adults who guide them. Having seen
students’ eyes light up with discovery,
withnessed boys and girls united in
learning about a topic, and noted how
young adolescents puff up with pride when they give audiences a tour of their
wehsites, we recognize how wonderful active research can be when it warks
well in an informal setting with the support of dedicated volunteers,

Back to main menu

An Invitation to Join ScienceQuest

If you are interested in implementing the ScienceQuest model in an after-school
program, at a community technology center, or in your classroom, please do
not hesitate to contact Jennifer Darsen via e-mail at jdorsen@edc.org.
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