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INTRODUCTION
USING THIS GUIDEBOOK
Welcome to this guidebook, brought to you by The After-‐School Corporation (TASC) and our
Frontiers in Urban Science Education Program (FUSE).
FUSE is TASC’s initiative to help more after-‐school, summer and expanded learning time
programs offer kids engaging, exciting and inspiring activities that promote science inquiry.
Anyone who wants to create or strengthen science, technology, engineering and mathematics
(STEM) learning opportunities in programs beyond regular school hours can use this guide-‐
book.

WHAT’S IN THIS GUIDEBOOK?
We offer a framework and practical advice to
help you create and maintain a high-‐quality
science learning program at your out-‐of-‐
school time site. We’re not recommending
VSHFLÀFVFLHQFHDFWLYLWLHVIRUH[DPSOHSODQW-‐
LQJDJDUGHQ,QVWHDG\RX·OOÀQGLQIRUPDWLRQ
ideas, and resources that can help you design
a science1 program that matches your kids’
QHHGVDQGLQWHUHVWVDQGÀWVZLWKLQ\RXUSUR-‐
gram. The resources described here can help
you increase student engagement in science
XVLQJPHWKRGVVSHFLÀFDOO\GHVLJQHGIRUDIWHU
school settings.
WHO SHOULD USE THIS GUIDEBOOK?
You do not have to work in an after-‐school
SURJUDPWREHQHÀWIURPWKLVLQIRUPDWLRQ
Principals, classroom teachers, community
leaders, museum educators, parents, volun-‐
WHHUVRUSHRSOHZKRZRUNLQ67(0ÀHOGVFDQ
use this guide to support out-‐of-‐school time
1 Our use of the word “science” in this document is inclu-‐
sive of science, technology, engineering and mathematics.

programs in their schools or communities. At
the same time, this guidebook aims to help
after-‐school leaders and professional youth
workers who want to improve the quality of
their programs and engage kids in science
learning opportunities.
WHAT IF YOU NEED OTHER KINDS
OF SUPPORT?
There are many organizations and people
available to help you start or expand science
programs. Contact your local after-‐school
intermediary (that might be a city or state
network), science museum, university, or the
Coalition for Science After School (CSAS).
Links to many of these may be found through
the websites of CSAS (http://www.
afterschoolscience.org/), the Afterschool Al-‐
liance (http://www.afterschoolalliance.org)
or Connect a Million Minds (http://www.
connectamillionminds.com/).
Turn to the back of this book for more
resources.
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THE CASE FOR SCIENCE AFTER SCHOOL

E

xpanding kids’ science, technology, engineering and math opportunities
is a national imperative. Right now, American high school students are
among the lowest-‐performing in science internationally. Girls and kids from
disadvantaged backgrounds are disproportionately ill-‐prepared to pursue
STEM college majors or careers.
Learning science from an early age helps
children understand the world around them.
They learn to think critically, to question, to
investigate, to interpret, to solve problems
and to begin to understand complex systems.
.LGVJHWHPSRZHUHGWRÀJXUHWKLQJVRXWIRU
WKHPVHOYHVDQGKDYHFRQÀGHQFHDVWKH\
interact with the world. When kids learn sci-‐
ence from a young age, we get an educated
public with the capacity for critical thinking.
According to the U.S. Department of Labor,
more than half of the fastest growing occu-‐
pations will require substantial mathemat-‐
ics or science preparation.1 This means that
all kids must have opportunities to become
VFLHQWLÀFDOO\OLWHUDWH:LWKRXWWKRVHRSSRU-‐
tunities, kids not only miss out on chances
to have fun and explore the world around
them, but they don’t enter the pipeline to-‐
ward high-‐paying, critically important STEM
careers. Among students who historically
grow up to be under-‐represented in STEM
careers are girls, African-‐American and His-‐
panic students, kids with disabilities and kids
who do not perform well academically.
But opportunities for quality science learning
are in jeopardy in many schools and commu-‐
nities. Recent studies indicate minimal time
1 U.S. Department of Labor, Bureau of Labor Statistics.
2000. Occupational Outlook Handbook, 2002-‐03 edition.
Washington, DC: GPO. Table 3
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is devoted to science in school settings.2
The good news is that more than 8.4 million
children in the United States participate in
after-‐school programs for as much as three
to four hours a day. After-‐school programs
provide a unique opportunity to engage
children in hands-‐on, experiential science
learning. Programs can meet their youth
development goals by getting kids excited by
science. Many educational leaders recognize
the potential of these programs to combine
cognitive, social and emotional development
in ways consistent with the best advice from
learning research.
After-‐school programs are often staffed
by people from similar demographic back-‐
grounds as the youth they serve. This makes
after-‐school educators excellent role models
in demonstrating interest in science. They’re
also great partners with kids in co-‐inquiry
through activities such as testing water qual-‐
ity in local rivers.
Youth development leaders and champions
of more science for kids have a shared goal:
supporting kids and helping them develop
into happy, productive adults. The resources
\RXZLOOÀQGLQWKLVJXLGHRIIHUQXPHU-‐
ous paths to successful learning, but they
2 McMurrer (2007); Dorph et. al (2007)

all build from the common goal of provid-‐
ing children with the best opportunities for
growth and success.

Materials do not have to be expensive. In
fact, many of the best curricula use every-‐
day supplies that you may already have, or
can easily purchase at a grocery store.

WHAT’S STOPPING YOU?
Many after-‐school leaders feel that, although
they are interested in including science in
their programs, barriers stand in their way.
These include lack of knowledge of age-‐ap-‐
propriate science curriculum and resources;
limited funds for materials and equipment;
and little to no science or science teaching
background among most after-‐school instruc-‐
tors.3

Finally, the lack of science background
among your program staff is actually an
advantage. They can be co-‐learners with the
kids they serve, showing youth that science
inquiry is fun, not scary.
In the next section of this handbook we will
consider how to design an after-‐school STEM
program that supports youth development
and science learning through high quality
opportunities.

These barriers can be overcome. There are
many excellent curricula designed for after-‐
school, and the Resources section of this
JXLGHZLOOKHOS\RXÀQGWKHP
3 Coalition for Science After School (2007)

K

ids are natural experimenters and inventors. Hands-‐on science is among
their favorite after-‐school activities, from cooking to gardening to en-‐
gineering bridges out of toothpicks. After-‐school, with its informal atmo-‐
sphere and looser time constraints, is the perfect venue for science discov-‐
ery. As kids dig into real-‐life science, technology, engineering and math,
concepts learned in class are reinforced.
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DESIGNING YOUR PROGRAM
CONTENT: FINDING THE RIGHT FIT
The content of an after-‐school program
refers to the activities, curricula and learn-‐
ing opportunities for participants. There is
no single perfect tool for teaching science
in after-‐school programs. The content you
select should suit your setting, your students’
interests and needs, and be supported by a
well-‐prepared staff.
Some programs choose to create their own
activities or curricula, either from scratch
or by piecing together various activities and
resources from books and the Internet. Often
this approach does not result in high quality
learning opportunities.
There is no need to start from scratch. Ex-‐
SHUWVLQWKHÀHOGKDYHGRQHWKHZRUNRI
designing many high-‐quality STEM curricula,
some of which provide you with all the re-‐
sources and supplies you need to do science.
Other engaging science curricula have a set
of thematically-‐related activities for which
you can easily buy the supplies. Those de-‐
YHORSHGVSHFLÀFDOO\IRUDIWHUVFKRROVHWWLQJV
DUHRIWHQGHVLJQHGIRUPD[LPXPÁH[LELOLW\
and can be easily tailored to your needs. See
the Resources section for websites that offer
LQIRUPDWLRQDERXWVSHFLÀFFXUULFXOD
WHAT ARE THE FEATURES OF HIGH
QUALITY CONTENT?
Whether you develop your own content,
enlist a partner (such as a science museum or
horticultural society) or buy an off-‐the-‐shelf
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option, you can make it easier to achieve
high quality science programs by selecting
materials that include:
1) Learning that is hands-‐on & inquiry-‐
based
Kids love to get “hands-‐on” with activities that
include physical and sensory exploration. The
ideal curriculum helps kids derive meaning
during and through hands-‐on exploration by
mixing in questions, discussions and writing.
The National Science Education Standards as
well as many state science standards con-‐
sider inquiry as fundamental to the STEM
OHDUQLQJSURFHVV,QTXLU\LVGHÀQHGDV´DQ
approach to learning that involves a process
of exploring the natural or material world,
and that leads to asking questions, making
discoveries, and testing those discoveries in
the search for new understanding.” Inquiry-‐
based, hands-‐on STEM learning opportunities
are well suited to after-‐school’s informal
atmosphere.
2) Short, stand-‐alone sessions that are the-‐
matically connected
Student attendance in after-‐school settings
can be unpredictable. Attention spans are
brief. Program leaders should select content
that is suited for single sessions, and that
does not rely on previous attendance. These
sessions could have optional extensions for
students who can continue on subsequent
days or want to work at home.

Although each session needs to be designed
to stand alone, the sessions should be the-‐
matically connected to give students oppor-‐
tunities to think about related concepts over
an extended period of time. In programs with
VWDEOHDWWHQGDQFHIRUDGHÀQHGSHULRGRIWLPH
project-‐based learning1 can provide rich, ex-‐
tended opportunities for science exploration.

Since student choice is so important in many
after-‐school settings, activities should make
room for all kids to spend time working in the
ways that suit them best. For instance, some
students may prefer working individually,
while others would rather work in groups.
Some may prefer drawing, while others
would rather build. Younger students may
have different needs from older ones.

3) /LPLWHG VSHFLÀFJRDOV
After-‐school activities should focus on a
OLPLWHGQXPEHURIVSHFLÀFOHDUQLQJJRDOV
that can be realistically accomplished during
the amount of time available. The emphasis
should be on kids learning process skills—such
DVKRZWRWHVWDVFLHQWLÀFWKHRU\³UDWKHUWKDQ
mastering content.
4) Student-‐driven activities
Materials should allow students to play ac-‐
tive roles, relying on instructors mainly for
support. Activities could match the existing
interests of your students (such as sports or
animals) or connect to their daily lives in
ways that help them develop new interests
(such as greening their schools).
Experts2 tell us that in order for any child to
succeed in science, he or she needs support
in three areas:
DEngagement, the “spark” of interest that
causes a child to pursue a topic
DCapacity, the knowledge and skills needed
to understand at the next level
DContinuity, the opportunities, resources,
and guidance that support a child’s continual
advancement
1 See http://www.bie.org/ for more information about
project-‐based learning.
2 Jolly, E., Campbell, P., and Perlman, L. (2004)

5) $FWLYLWLHVWKDWÀWZLWKLQLQVWUXFWRUV·
comfort zones
$IWHUVFKRROLQVWUXFWRUVRIWHQKDYHVLJQLÀFDQW
youth development expertise, but they may
have minimal science knowledge and limited
experience with hands-‐on instruction. But ef-‐
fective after-‐school leadership is more often
associated with staff members’ beliefs and
attitudes than with education and skills.
You can encourage your staff to embrace
science by using materials that have clear
instructions and are easy and fun to imple-‐
ment. Good professional development will
LQFUHDVHWKHLUFRQÀGHQFH³DQGKHOSWKHP
advocate for the idea that everyone can do
science by giving them the opportunity to see
how engaging STEM activities can be.
6) $FWLYLWLHVWKDWÀWZLWKLQ\RXUSURJUDP
structure
Some programs may be able to adjust their
KRXUVRUORFDWLRQVWRÀWWKHVFLHQFHFXUULFXOD
or materials they’d like to use, but not ev-‐
HU\RQHKDVWKDWÁH[LELOLW\&KRRVHFRQWHQWLQ
formats that match your program’s structure
and needs. If you need to keep activities to
45-‐minute blocks, don’t try to cut up a curricu-‐
lum designed for 2-‐3 hour periods. This could
result in poor implementation and less than
RSWLPDOH[SHULHQFHVIRUNLGV<RXFDQÀQGJRRG
RSWLRQVWKDWÀW\RXUQHHGVDQGFRQVWUDLQWV
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7) $FWLYLWLHVWKDWÀWZLWKLQ\RXUSURJUDP
budget
You can easily supply a science program for
less than a dollar per child per session by
using recycled or inexpensive materials (such
as cornstarch and water) and by training
your own staff to be co-‐learners with kids.
You could also spend thousands of dollars
on robotics kits, microscopes or specialized
staff. As you look at curricula, make sure to
take into account all the budgetary implica-‐
tions. Does this program require you to hire
staff with special skills? Do you need special

equipment? If you buy equipment, will it last
for multiple years? If supplies will be con-‐
sumed, how much do they cost? Who will buy
replacements to keep science going?
8) Opportunities to assess learner progress
The materials should include support and op-‐
portunities for instructors to assess student
SURJUHVV´RQWKHÁ\µVRWKH\FDQIDFLOLWDWH
their learning. These might include open-‐
ended questions, having kids explain their
work, or sharing journals.

TIPS FOR ASSESSING NEW CURRICULA
New materials are being developed all the time, and it can be fun to try them out. In
addition to the features above, the following questions will help you determine the
quality of a curriculum:
D+DVWKHPDWHULDOEHHQÀHOGWHVWHGLQDIWHUVFKRROSURJUDPV"
Many curriculum designers assume that materials that work in school will also be
good for after-‐school. But if they did not consider the unique needs of after-‐school
settings, the materials may end up requiring a lot of extra work from your staff.
There are many good curricula for the classroom that also work in after-‐school, but
ÀHOGWHVWLQJSURYLGHVDQH[WUDJXDUDQWHH
D:KRIXQGHGWKHUHVRXUFHRUFXUULFXOXP"
This may give you information about the quality. For example, National Science
Foundation grants require research-‐based development with rigorous evaluation, so
these are likely to be well-‐designed.
D,VWKHUHDVXSSRUWV\VWHP"
When instructors are going to use new curricular materials, they require support.
Commercial instructional materials often offer staff development opportunities from
the designers or a designated trainer.
<RXFDQDOVRORRNIRURSSRUWXQLWLHVWRSDUWLFLSDWHLQÀHOGWHVWLQJQHZFXUULFXOD$VDÀHOG
test site, you may receive materials and staff development services in exchange for your
participation and feedback. You and your staff will also get an inside look at the materi-‐
als development and evaluation process.
Most important, you should use materials that excite you and your staff. Everyone should
see science as a positive addition to the program and should approach it as a fun challenge.
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STAFF: BRINGING THEM ABOARD
The greatest challenge in training your staff
members to lead science beyond school time
may be changing their ideas about what it
means to “do science,” and who can and
should do it.
Recent studies1 describe the after-‐school
workforce as greatly diverse, with a wide
variety of ages, education levels, and life
and work experiences. Many members of the
workforce probably have little or no science
training, and may have had bad experiences
with STEM disciplines in school.
What’s more, after-‐school experts2 have
found that many after-‐school educators may
have negative attitudes towards science.
They may view it as dry and academic. They
may worry that it will get in the way of their
interacting with kids in a playful or encourag-‐
ing manner. They may think science learning
UHTXLUHVOLVWHQLQJWRDOHFWXUHÀOOLQJRXWD
worksheet, or doing a scripted lab assign-‐
ment.
They’re wrong. And it’s time to change those
attitudes.

But it means that program leaders must pay
attention to the way they introduce staff to
science and develop their capacities. Staff
development activities should emphasize
that STEM engagement is connected to youth
development. Trainings should expose staff
to key resources, introduce some science
content, emphasize science processes and
provide staff with a context for understand-‐
ing why science is important beyond the
classroom.
Leaders need to work on their own attitudes.
Those who run programs must believe that
everyone—including students who have been
under-‐represented in STEM pursuits—can
“do science.” They must deliberately plan
learning experiences that are accessible and
engaging to all students.
See the table and text on the next page
(adapted from a report from the Coalition
for Science After School4) to consider which
VWDIÀQJDQGSURIHVVLRQDOGHYHORSPHQWPRGHO
might work best for you. They range from us-‐
ing external providers to having internal staff
coached by science educators. For additional
models, see the original document.

0DQ\DIWHUVFKRROHGXFDWRUVKDYHQRVSHFLÀF
arts or drama background, yet they do a good
job of leading those activities. It’s important
for them to see that science learning be-‐
gins with play and moves toward disciplined
practice, that it’s youth-‐centered and a lot
of fun. Staff members who have had some
training in youth development and literacy
training can be effective science leaders, re-‐
gardless of their level of science knowledge.3
<RKDOHP 3LWWPDQ 
)UHHPDQ'RUSK &KL 
:DONHU:DKO 5LYDV 

)UHHPDQ'RUSK &KL 
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PROGRAM STAFFING AND STAFF
DEVELOPMENT STRATEGY
WHICH STRATEGY IS RIGHT FOR YOUR ORGANIZATION?
Strategy
A. External
STEM program
provider

Who uses this
VWUDWHJ\"

How does the strategy
ZRUN"

How to support this
VWUDWHJ\"

Programs that are not
ready to use their exist-‐
ing staff to teach STEM or
want to see how students
react before investing in
staff development

An outside provider (such
as a school-‐day teacher
or a museum) provides
STEM activities directly to
students.

After-‐school staff can
be paired with the
STEM provider to learn
how to teach STEM,
build general teaching
skills, and eventually
take over some of the
STEM leadership.
National Partnership for
After-‐school Science
free online guide, SEDL
guides (see Resources
section for details)

B. Internal staff Programs that do not
want to commit
development

C. Materials-‐
based staff
development

D. Partnerships
with STEM
providers

E. STEM
educators as
coaches
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Program leaders provide
staff development.

VLJQLÀFDQWUHVRXUFHVWR
staff development for
67(0RUFDQQRWÀQGD
partner to help with staff
development
Programs willing to
commit to a single set
of materials and to the
requirements of the
materials-‐provider

Many curriculum providers
offer staff development
in connection with their
materials. This may be
free, available for a fee,
or built into the cost of
the materials.
Programs that are open to Most STEM providers will
partnership with muse-‐
have a standard program
ums, universities, and the that they can share.
like, and that are willing Through partnership, this
to embrace a mutual set
program should become
of goals and objectives
customized to meet the
needs of both organiza-‐
tions.
Programs that have a
STEM educator available
and are willing to use
that individual’s skills as
a coach of multiple other
staff members

A STEM educator coaches
other program staff mem-‐
bers who, in turn, work
directly with the youth.

8VHPDWHULDOVVSHFLÀ-‐
cally designed for after-‐
school, such as those
listed in the Science
After School Consumers
Guide (see Resources
section for details).
Ensure that the part-‐
nership meets the goals
of both institutions.
In addition to sharing
their knowledge, STEM
providers should devel-‐
op an understanding of
after-‐school and youth
development goals.
Ensure that coaching is
consistent with program
goals. Resources listed
above for Strategy B
will also support coach-‐
ing.

STRATEGY A
USE EXTERNAL STEM PROGRAM
PROVIDERS TO COACH STAFF

STRATEGY D
BUILD A PARTNERSHIP WITH A
SCIENCE PROVIDER

If you currently offer science through an
outside provider—such as a contractor that
offers activities on a weekly basis, or a class-‐
room teacher who offers a science club—your
staff can learn from the outside leader’s
methods. Remember that your staff members
know your kids best. Kids are much more
likely to deeply engage in STEM learning if
they see that it is not just a “special event.”

By building a partnership with a local mu-‐
seum, university or other science provider,
you can obtain expert advice while building
the capacity of your staff. Unlike a contrac-‐
tual agreement, where one organization
provides a service to the other, an effective
partnership serves the goals of both partners.
Partnerships require an investment of time
and resources, but they also offer greater re-‐
wards. In addition to sharing their knowledge
with you, your science partners should de-‐
velop an understanding of your after-‐school
and youth development goals.

STRATEGY B
PROVIDE STAFF DEVELOPMENT
YOURSELF
Many organizations can only commit to staff
development led by someone who is already
on staff. While internal staff development
is the most likely starting place for many
programs, providing training that creates an
appropriate expectation of student-‐centered
STEM programming is not simple. For a com-‐
parable level of effort, most after-‐school
sites could consider the trade-‐off of build-‐
ing a partnership with a local museum, 4-‐H
RIÀFHXQLYHUVLW\RURWKHURUJDQL]DWLRQZLWK
STEM expertise.
STRATEGY C
GET TRAINING IN CONNECTION WITH
SPECIFIC MATERIALS

STRATEGY E
USE SCIENCE EDUCATORS AS
COACHES
Many after-‐school programs have a school-‐
day teacher who provides science activities.
To expand on this model, you could invite
that science teacher to coach other after-‐
school instructors to lead science activities.
After-‐school providers commonly see employ-‐
ing a science educator as an alternative to
building staff capacity. This should instead be
viewed as an opportunity. The teacher should
help after-‐school staff members integrate
science processes and thinking skills into all
activities.

Many curriculum providers offer staff train-‐
ing in connection with their materials. This is
a good option if your after-‐school program is
willing and able to commit to a single set of
KLJKTXDOLW\ÁH[LEOHPDWHULDOV7UDLQLQJPD\
be free, available for a fee, or built into the
cost of the materials. Curriculum developers
may be looking for partners to help evaluate
the materials. You can defer costs by provid-‐
ing feedback.



A NOTE ABOUT SAFETY
DSafety is always a consideration for any science program, and after-‐school science is
no exception.
DStudents should always have adequate adult supervision—a good rule of thumb is 1
adult for 5 to 10 children.
DWhen working on projects outside of the school, pair up students and always have
them within your sight.
D5HPLQGVWXGHQWVWRZDVKWKHLUKDQGVEHIRUHWKHLUÀQJHUVHQGXSLQWKHLUPRXWKVRU
eyes and to always use eye protection. Safety goggles or spectacles are available from
any science materials vendor.
DAnticipate the worst that could happen and plan for it.
D+DYHDÀUVWDLGNLWDYDLODEOHDQGIROORZ\RXUVLWH·VJXLGHOLQHVIRUHPHUJHQFLHV
DFor more information on safety, look for safety reference books from the National Sci-‐
ence Teachers Association (NSTA).
D6FLHQFHLVDERXWH[SORUDWLRQDQGZHWHDFKFKLOGUHQWRH[SORUHXVLQJWKHLUÀYHVHQVHV
However, there are some times when this is not a good idea. Teach your students that
they should NEVER taste anything if they do not know what it is.
DInstructors should be certain to review safety rules with students for each session.

“I

GHÀQLWHO\WKLQNPXVHXPVRUFXOWXUDOLQVWLWXWLRQVFDQSDUWQHUZLWK
after-‐school. I think someone has to start that conversation if it’s not
already happening. And you might have to have that conversation over and
over. Find the person that actually works in the community, not someone
in marketing trying to sell you stuff. It is usually the education department
or see if they have an outreach department. Keep going until you reach the
right person. That is where sometimes people get a little frustrated.”
— Diane Miller, St. Louis Science Center,
NAA AfterSchool Review, Spring 2008
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PROGRAM FEATURES AND STRUCTURES:
OTHER CONSIDERATIONS
Take advantage of the strengths of your program and respect your constraints in consider-‐
ing the following questions. The answers will help you maximize effective, equitable science
learning opportunities in your program.

WHAT ROLE SHOULD SCIENCE PLAY
IN YOUR PROGRAM?
Some programs have STEM learning as an
integral part of their program mission or a
VLJQLÀFDQWHPSKDVLV2WKHUVRIIHUVFLHQFHDV
one of many activity choices. Some programs
intend for their science offerings to comple-‐
ment and be aligned with school science;
others offer science as an enrichment activ-‐
ity and do not require this alignment.
HOW MUCH TIME DO YOU HAVE TO
DEVOTE TO SCIENCE ACTIVITIES?
Think about how you would schedule sci-‐
ence in your program—how many minutes
you have per day, or hours per week or year.
Both your schedule and available time will be
important to consider when selecting content
or curriculum and arranging to staff science
learning.
WHAT THEMES OR SUBJECT AREAS
BEST FIT YOUR PROGRAM FOCUS,
LEARNING GOALS AND POPULATION?
Some themes may be better aligned with
your program goals, partners or the interests
and needs of your kids. You may be open to
DQ\WKHPHDVORQJDVLWÀWV\RXUSURJUDP
structure. It’s important to select offerings
that will engage your kids and support your
learning goals.

IS EVERYONE INCLUDED?
Ensure that all children are encouraged to
participate in science activities by explicitly
and deliberately attending to scheduling,
instructors, materials, accessible role mod-‐
els, cross-‐curricular connections and career
connections. For example, if science is only
offered to students who don’t need home-‐
work help, kids from under-‐represented
groups in science may be excluded. Addi-‐
tional information about creating an equity-‐
aware program can be found at the Great
Science for Girls website:
http://www.greatscienceforgirls.org/
WHAT KIND OF SPACE DO YOU
HAVE?
What kind of classrooms are you using? What
are your options for storing equipment or
ongoing student projects? Understanding your
space will be critical to selecting the learning
opportunities that make sense for your pro-‐
gram. There are many high quality science
programs that can be done in minimal space.
Others require specialized space and storage
FRQÀJXUDWLRQV
HOW WILL YOU MANAGE SUPPLIES?
If you choose science activities that require
special materials, have a plan to replace
those materials. A good curriculum will give
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you lists of the materials you need and help
\RXÀQGDQ\WKLQJWKDWPD\EHKDUGWRJHW
Either plan to utilize an existing system for
UHÀOOLQJLWHPVDVWKH\UXQRXWRUFUHDWHRQH
of your own.
HOW WILL YOU KNOW IF YOUR PROGRAM IS MEETING YOUR GOALS?
It’s a good idea to have an evaluation plan in
place at the outset of your program. There
are a number of ways you can get the infor-‐
mation that you need to evaluate your pro-‐
gram. Some of the most common data col-‐
lection methods include: surveys, interviews,
focus groups, observations, assessments and
analyzing student products. Sometimes fund-‐
ing agencies suggest or require the use of
professional, independent evaluators. Wheth-‐
er required or not, professional evaluators
can help you design an evaluation plan that
meets your program needs.
Evaluation efforts can be designed to help
you learn about: community needs (a.k.a.
front end evaluation or needs assessment);
how a program is being implemented (forma-‐
tive evaluation); or evidence of the effec-‐
tiveness of your program at meeting its goals
and having an impact on participants (sum-‐
mative evaluation).
For more information about conducting
evaluations, see the resources on page 16.
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ARE THERE OPPORTUNITIES FOR
FAMILY INVOLVEMENT?
Including family members not only gives
them opportunities to enjoy and engage
in the excitement of science learning,
it also helps parents learn to support
their children in future academic and
career pursuits. This may be especially
important for families from tradition-‐
ally under-‐served groups who have little
exposure to science experiences.
Here are several ways to involve
families:
DFamily programming
Use activities that parents can do
alongside their children, either at
your program or at home.
D6FLHQFHFHQWHUÀHOGWULSVRUIDPLO\
lllllpasses
Invite parents to help with trips to
science centers, or encourage them
to take their children on their own.
Some science centers and museums
are free; others may provide free pro-‐
motional passes upon request.
DCommunicate with parents
Regular calls or letters to parents
about what their children are learning
in your program conveys the impor-‐
tance of science learning for their
child’s development and future. You
should also let them know how they
can support these experiences at
home. A sample parent letter is pro-‐
vided on page 20.

SUPPORTING YOUR PROGRAM
FINDING PARTNERS
You can build partnerships with many local and regional organizations interested in serving
kids who attend after-‐school programs. Some of these partners will bring funding or other
resources to support your program, or you can apply for grants as a team. Funders are often
more interested in organizations that have partners.
Don’t forget to consider other after-‐school organizations as possible partners—you can share
best practices and training costs. Also check out the Resources section in this guide. Some
of the information there may lead you to organizations that have funding opportunities. For
example, curriculum developers want their materials to be used, and may have special prices
or bonus offers.
Above all, remember that there are great, inexpensive curricula that can be implemented by
your current staff using common household materials. Science programs do not have to be
expensive, but as your program develops those costs should be included in your normal
operating budget.
INFORMAL SCIENCE INSTITUTIONS
Science centers, zoos, botanical gardens, and
museums offer instructional materials and
other educational services. Usually marketed
to schools, these resources are often avail-‐
able to after-‐school programs as well. Along
with services for hire like professional devel-‐
opment, one-‐time events and after-‐school
science programs, science centers may be
interested in a long-‐term partnership and
FDQKHOSÀQGIXQGLQJIRUWKLVZRUN)LQGRXW
about centers near you through the following
professional organizations:
DAssociation of Science-‐Technology Centers
http://www.astc.org/sciencecenters/
ÀQGSKS

DAssociation of Zoos and Aquariums
http://www.aza.org/FindZooAquarium/
DAmerican Public Gardens Association
http://publicgardens.org/gardens
4-H AND COOPERATIVE EXTENSION
SERVICES
7KURXJK&RRSHUDWLYH([WHQVLRQ6HUYLFHRIÀF-‐
es, 4-‐H has a presence in each U.S. state and
territory. With over seven million members,
it is the largest out-‐of-‐school youth program
in the United States. In 2008, 4-‐H began a
Science, Engineering, and Technology initia-‐
tive to reach one million new kids through its
programs. To meet that goal 4-‐H is working
to make all of its resources easily accessible
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WRWKHJUHDWHUDIWHUVFKRROÀHOG<RXFDQÀQG can connect kids to real scientists engaged in
D+RIÀFHLQ\RXUVWDWHE\YLVLWLQJ
cutting edge research. You can search for a
KWWSZZZIRXUKFRXQFLOHGXÀQG+DVS[.
lab in your area here:
http://www.federallabs.org/labs/.
UNIVERSITIES
SCIENCE AND TECHNOLOGY CORPO,QDGGLWLRQWR+DQGH[WHQVLRQRIÀFHVPRVW RATIONS AND PUBLIC WORKS
universities have projects that could con-‐
nect to your program. Start by contacting the Every region has a local employer with a
XQLYHUVLW\·VRXWUHDFKRIÀFH ZKLFKPD\EH
focus on science and engineering. After all,
called “Community Relations” or something
transportation and utilities depend on STEM
VLPLODU 7KHVHRIÀFHVFDQKHOS\RXVHFXUH
workers. There are also thousands of private
volunteers or student employees, and may
corporations employing the STEM workforce.
KDYHVSHFLÀFSURJUDPVWRFRQQHFW\RXZLWK
Each of these employers is a potential source
schools or communities.
of funding, volunteers, or other resources.
Contact an organization’s public affairs or
You could also seek relationships with sci-‐
FRUSRUDWHJLYLQJRIÀFHWRDVNIRUKHOS
HQFHDQGHQJLQHHULQJGHSDUWPHQWRIÀFHV
or faculty. University research grants often
STATE SCIENCE TEACHER
include funding for education outreach, and
ASSOCIATIONS
they may be seeking partners. By expressing
SHUVRQDOLQWHUHVW\RXZLOOWDNHDKXJHÀUVW
Each state has an association for science
step. In many cases, university educators are WHDFKHUV7KHVHJURXSVDUHDIÀOLDWHGZLWKWKH
looking for a stable after-‐school program that National Science Teachers Association. Most
offers access to a regular group of engaged
state associations host one or more profes-‐
youth. At times, they might have access to
sional development conferences each year,
applicable funding sources.
and some even have a strand for informal or
out-‐of-‐school time science. There are simi-‐
OTHER RESEARCH INSTITUTIONS
ODUDIÀOLDWHJURXSVIRUWHFKQRORJ\DQGPDWK
educators.
There are other government-‐funded research
organizations around the country that may
DScience Teacher Associations
provide opportunities and resources. NASA
http://www.nsta.org/about/collaboration/
has ten Education Centers throughout the
chapters/default.aspx#chapterlist
country, and offers a range of education
UHVRXUFHVLQFOXGLQJVHYHUDOVSHFLÀFDOO\GH-‐
DMath Teacher Associations
signed for after-‐school.1 Sea Grant is a na-‐
KWWSZZZQFWPRUJDERXWDIÀOLDWHV
tionwide network administered by NOAA that directory.aspx?id=512
supports coastal communities with research
and education.2 Federal research labs also of-‐ DTechnology Teacher Associations
fer education programs and partnerships that http://www.iteaconnect.org/Resources/
stateassociations.htm
1 Go to http://education.nasa.gov for resources, and
contact your nearest center for potential partnerships or
services
2 Go to http://www.seagrant.noaa.gov/ for more
information
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RESOURCES
This section includes resources known at the time this handbook was published. Please con-‐
sult the CSAS website on a regular basis for updated resources and links.

GENERAL INFORMATION AND SUPPORT
DThe Coalition for Science After School
This site contains many resources for after-‐school programs, among them databases of activi-‐
WLHVVSHFLÀFDOO\GHVLJQHGDQGRUÀHOGWHVWHGIRUDIWHUVFKRROHQYLURQPHQWVDQGVWDIIGHYHORS-‐
PHQWUHVRXUFHV<RX·OODOVRÀQGOLVWVRISRWHQWLDOIXQGHUV
http://afterschoolscience.org/
DAfterschool Training Toolkit
The National Center for Quality Afterschool’s toolkits (funded through the U.S. Department of
Education’s 21st CCLC program) feature many ideas for supporting learning after-‐school in
science, math, and technology.
http://www.sedl.org/afterschool/toolkits/about toolkits.html
DGreat Science for Girls
Developed by the Educational Equity Center at the Academy for Educational Development
with funding from the National Science Foundation, the GSG website provides information
about curricula, professional development, family involvement, examples of best practices
and a listserv for practitioners.
http://www.greatscienceforgirls.org/
DEducate to Innovate
+HUH\RX·OOÀQGLQIRUPDWLRQDERXWWKHIHGHUDOLQLWLDWLYHWRLPSURYHWKHSDUWLFLSDWLRQDQGSHU-‐
formance of American students in STEM.
http://www.whitehouse.gov/issues/education/educate-‐innovate
INSTRUCTIONAL MATERIALS
DThe Science After School Consumers Guide
This website contains reviews of hands-‐on science content for after-‐school programs. Each re-‐
source is reviewed by two experts—one after-‐school expert and one science expert. Materials
include semester and year-‐long curricula, instructor guides consisting of many related activi-‐
ties and Web sites that offer content appropriate for after-‐school programs. Users can sort
entries by title, subject, grade level, target audience and cost.
http://www.sedl.org/afterschool/guide/science/
DThe SMILE Pathway
The Science and Math Informal Learning Educators (SMILE) pathway will connect you with the
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National Science Digital Library, a massive collection of resources. SMILE points you toward
resources that are especially useful for educators in out-‐of-‐school learning environments
(mostly activities, not full curricula).
http://howtosmile.org
STAFF DEVELOPMENT
DGuide to Professional Development of Out-‐of-‐School Science Activity Leaders
This guide was developed by the National Partnerships for AfterSchool Science (NPASS). It includes
DVHULHVRIDFWLYLWLHVWKDWZLOOKHOS\RXOHDGVWDIIGHYHORSPHQWRQVFLHQWLÀFLQTXLU\PHWKRGV
http://cse.edc.org/products/npassprofdevguide/
DNational 4-‐H
Provides professional development tools and opportunities for staff and volunteers.
http://4-‐h.org/resources/staff.html
DSEDL Center for Professional Learning
The Virtual Academy for Afterschool offers a series of online interactive courses designed to
build the knowledge and skills of after-‐school instructors.
http://www.sedl.org/cpl/afterschool.html
EVALUATION
You can learn a lot about evaluation and program improvement by reading evaluations of
other programs. You can also talk to colleagues who have conducted evaluations and ask to
borrow the tools they used.
Universities, science centers, museums and other organizations that regularly receive grants
from the government and foundations use professional evaluators. These organizations may
also conduct evaluations themselves or know of independent evaluators. Building contacts
and partners at these organizations is a good way to learn more about others who can help
you. The CSAS website (www.afterschoolscience.org) also provides a contact list of evalua-‐
tors who specialize in after-‐school programs.
DAssessment Tools in Informal Science
Database of tools to measure performance of informal and out-‐of-‐school STEM programs.
http://www.pearweb.org/atis/
DInformal Science
:HEVLWHWRVKDUHLQIRUPDOVFLHQFHSURMHFWLPSDFWVDQGHYDOXDWLRQÀQGLQJV
http://informalscience.org
DNational Girls Collaborative Project
Links to evaluation resources and tools to advance gender equity in STEM.
http://www.psctlt.org/ngcp/resources/eval assessment.cfm
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FOR FAMILIES
DFamily Science and Family Math
7KHVHDUHUHVRXUFHVVSHFLÀFDOO\GHVLJQHGIRUSDUHQWVWRXVHZLWKWKHLUFKLOGUHQDWKRPH7KH
books contain activities for any skill level and encourage cooperation among family members.
You can set up these activities on a family night at your program.
Family Math: http://www.lawrencehallofscience.org/equals/
Family Science: http://familyscience.org
DThe National After School Science Directory
This site houses thousands of STEM opportunities, submitted by science centers, museums,
schools and other youth-‐serving organizations.
http://afterschoolscience.org/directory/
DDiscover Your Summer Guide
+HOSIDPLOLHVÀQGVFLHQFHUHODWHGVXPPHUSURJUDPVXVLQJWKLVJXLGHIURP3URMHFW([SORUDWLRQ
http://www.projectexploration.org/dys.htm

FOR COMMUNITY LEADERS
DFrontiers In Urban Science Education Resource Guide
This guidebook will help you convince community leaders, principals and others that informal
science learning can effectively be incorporated into your program.
http://www.afterschoolsystems.org/content/document/detail/3040/

INQUIRY-BASED LEARNING
DFor examples of inquiry-‐based lessons in after-‐school settings, visit:
http://www.sedl.org/afterschool/toolkits/science/pr investigating.html
http://www.sedl.org/afterschool/toolkits/science/pr exploring.html, and/or
http://www.sedl.org/afterschool/guide/science/
DFor short videos that demonstrate how engaging inquiry-‐based STEM learning can be, go to:
http://www.tascorp.org/section/resources/articles/science 2010
DYou can also learn more from the Exploratorium’s Institute for Inquiry:
KWWSZZZH[SORUDWRULXPHGXLÀUHVRXUFHV

SCIENTIFIC SUPPLIES
7KHUHDUHPDQ\VFLHQWLÀFVXSSOLHUVDQGWKHLUFDWDORJVKDYHORWVRILQWHUHVWLQJPDWHULDOV5HPHP-‐
ber, however, that much wonderful science can be done without special supplies. The largest
science education suppliers include:
DCarolina Biological Supply: http://www.carolina.com/
DDelta Education: http://delta-‐education.com/
D(GPXQGV6FLHQWLÀFKWWSVFLHQWLÀFVRQOLQHFRP
DAcorn Naturalists: http://www.acornnaturalists.com/
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Making Your Case: Sample Letters
+HUH\RXZLOOÀQGVDPSOHOHWWHUV\RXFDQFXVWRPL]HWRSURPRWH\RXUDIWHUVFKRROVFLHQFH
SURJUDPHQJDJHSDUHQWVDQGYROXQWHHUVÀQGSDUWQHUVDQGUDLVHPRQH\8VHWKHVHWRZULWH
HPDLOVSUHVVUHOHDVHVÁ\HUVDQGWDONLQJSRLQWV
TO A COMMUNITY LEADER (SUCH AS ELECTED OFFICIAL, POTENTIAL
SPONSOR, MEDIA)
Dear [Name or title here]:
I am writing to introduce you to our program and ask for your support [specify what
kind of support you are requesting here].
$OWKRXJKNLGVÀQLVKWKHVFKRROGD\DURXQG30WKHOHDUQLQJGD\GRHVQRWHQGDW
that time. Many participate in wonderful experiences that enrich and expand on
school-‐day learning. This year, at [insert name of program] kids will have a chance to
experience a new offering—science and technology.
Research shows that early interest in science is a better predictor of future academic
and career decisions than math achievement test scores. The U.S. Department of
Labor predicts that more than half of all careers will require substantial math or sci-‐
ence preparation. At the same time, little school time is devoted to science due to
accountability requirements for English and math.
Children need time to explore their own ideas about science and technology. Many
children view these topics as something that only happens in a classroom, and may
not know that science can help them understand the natural world. Further, special
attention must be placed on providing youth from groups historically under-‐repre-‐
VHQWHGLQVFLHQWLÀFSXUVXLWVHTXDODFFHVVWRDFDGHPLFDQGFDUHHUSXUVXLWVWKDWUHTXLUH
VFLHQWLÀFDQGWHFKQRORJLFDONQRZOHGJH*HQGHUDQGHWKQLFGLIIHUHQFHVLQWKHVFLHQFH
workplace persist, not because of academic performance, but because fewer youth
from under-‐represented groups are exposed to science as a fun, engaging and compel-‐
ling pursuit.
Our program is a perfect place to let young people explore science and technology.
:HRIIHUÁH[LEOHWLPHIRUGLVFXVVLRQDQGRSSRUWXQLW\WRZRUNLQJURXSV2XUJURXS
leaders let kids play with science in the same way they play sports or explore the
arts. High-‐quality after-‐school experiences may ignite interests that translate into
classroom success and future career options.
I hope you will support our program by [providing a grant for …; coming to visit; writ-‐
ing an article; etc.]
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TO A PRINCIPAL
A tailored version of this letter could be sent to the leaders of your school or schools that
feed your program. You may also want to send a letter to the teachers, science specialists or
others who may work with students on science during the school day.
Dear [Principal],
This year, [insert name of program], our after-‐school program, will feature activities
that engage the children in [choose from: science, technology, engineering and math-‐
ematics]. We would like your support and cooperation as we plan these activities for
the year.
Our efforts to include science and technology in our after-‐school program are based
upon evidence that young people need to experience these subjects beyond the
school day. Recent research indicates that interest in science before 8th grade is a
better predictor of future academic and career decisions than math achievement test
scores. Playing with robots, blocks, bugs, and plants will not only support students
when it comes time to learn physics, chemistry, and biology, but will also help them
stay interested in science over time.
7RVXSSRUWRXUSODQQLQJZHDUHXVLQJUHVRXUFHVWKDWKDYHEHHQGHYHORSHGVSHFLÀFDOO\
to help after-‐school programs guide science and technology learning. Based on these
resources, we will select an appropriate curriculum and seek staff development op-‐
portunities that will help after-‐school staff lead the activities.
[THE FOLLOWING PARAGRAPH LISTS SEVERAL WAYS THAT THE PRINCIPAL COULD HELP
YOU. YOU SHOULD CHANGE IT TO REFLECT YOUR WANTS AND NEEDS.]
We hope to work with you and the school-‐day teachers in several ways. In particular,
we would appreciate your guidance in relating our activities with your school’s sci-‐
ence curriculum, so that the students can connect what they learn in each place.
We would also like the science teachers to coach our staff to ensure the quality and
accuracy of our activities. Finally, we would appreciate you sharing some classroom
and storage space as needed for science projects.
Together, I believe we can create a culture of kids excited about science and technol-‐
ogy learning and careers. My staff and I look forward to working with you.



TO A PARENT
This letter could be sent to the parents and guardians of your students. Whenever possible,
you should follow up with notes about each activity that you do. You may want to make
changes depending on the purpose of the letter.
Dear Parents,
This year, [insert name of program], our after-‐school program, will feature activities
designed to engage your child(ren) in [choose from: science, technology, engineering
and mathematics]. We would like your support and cooperation as we plan the activi-‐
ties for the year.
As you may know, most careers in the future will require some understanding of sci-‐
ence and technology. Recent research shows that interest in science before 8th grade
is a better predictor of future academic and career decisions than math achievement
test scores. Playing with robots, blocks, bugs and plants will not only support students
when it comes time to learn physics, chemistry and biology, but it will also help them
stay interested in science over time.
After-‐school science may look very different than the science learning opportunities
you had. Your children will be acting as scientists—investigating the world around
them, searching for answers to interesting questions, using their hands to gather evi-‐
dence and engaging their minds to draw conclusions.
How can parents support science and technology learning outside of school?
— Repeat the activities that we do at the after-‐school center with your child. Most ac-‐
tivities use items found in your kitchen or at the grocery store. We will send instruc-‐
tions home with your child when appropriate.
— Ask your kids about their ideas and how they think things work; encourage them to
ask questions.
— Take your child and his/her friends to a park, science center, or museum [you could
LQFOXGHLQIRUPDWLRQKHUHDERXWVSHFLÀFORFDORSSRUWXQLWLHV@HQFRXUDJHWKHPWRSOD\
with science.
— Help our after-‐school program connect with local science and technology resources,
such as museums, businesses, colleges, and universities.
— Tell local leaders (school board members, city council, etc.) about the potential for
after-‐school science learning.
Together, we can create a culture of kids excited about science and technology learn-‐
ing and careers. My staff and I look forward to working with you.
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TO A POTENTIAL PARTNERS
This letter could be sent to local science centers, businesses, universities, etc.
Dear [insert recipient name or title here]:
This year, [insert name of program], our after-‐school program, will feature activities
that engage children in [choose from: science, technology, engineering and math-‐
ematics]. We would like your support and cooperation as we plan these activities for
the year.
Our efforts to include science and technology in our after-‐school program are based
upon evidence that young people need to experience these subjects beyond the
school day. Recent research indicates that interest in science before 8th grade is a
better predictor of future academic and career decisions than math achievement test
scores. Playing with robots, blocks, bugs and plants will not only support students
when it comes time to learn physics, chemistry and biology, but it will also help them
stay interested in science over time.
7RVXSSRUWRXUSODQQLQJZHDUHXVLQJUHVRXUFHVWKDWKDYHEHHQGHYHORSHGVSHFLÀFDOO\
to help after-‐school programs guide science and technology learning. Based on these
resources, we will select an appropriate curriculum and seek staff development op-‐
portunities that will help after-‐school staff lead the activities.
[THE FOLLOWING PARAGRAPH LISTS SEVERAL WAYS THAT ORGANIZATIONS COULD HELP
YOU. TAILOR IT TO REFLECT YOUR WANTS AND NEEDS.]
We are seeking support from local organizations with science and technology exper-‐
tise. In particular, we are looking for: volunteers to support and coach our staff on
relevant content, and to be career role models and mentors for our students. We
would also be interested in working with you on a longer-‐term partnership that would
build on the strengths of each of our organizations and expand the connection be-‐
tween our students and the work you are doing.
Together, I believe we can create a culture of kids excited about science and technol-‐
ogy learning and and careers. My staff and I look forward to working with you.
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