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Introduction 
Robert!Oppenheimer,!founding!director!of!the!San!Francisco!Exploratorium!and!
the!‘father!of!atomic!bomb’!advocated!for!the!openSended!nature!of!informal!
science!education!and!stated,!“…No!one!ever!flunks!a!museum!or!a!television!
program!or!a!library!or!park,!while!they!do!flunk!a!course…”!Robert!
Oppenheimer!(1975,!p!10;!McComas,!2006,!p!29).!Experiences!from!this!realm!
of!informal!education!are!devoid!of!published!academic!standards!or!goals!and!
are!pursued!at!the!student’s!individual!learning!pace.!Informal!selfSdirected!
education!proceeds!at!the!learner’s!pace!and!desires.!
!
Informal!science!education!is!broadly!defined!as!occurring!anytime!science!is!
experienced!outside!the!science!classroom.!Sites!that!support!informal!science!
include!places!like!museums,!science!centers,!parks,!playgrounds,!and!county!
fairs!(McComas,!2006).!What!appears!to!be!a!recreational!opportunity!may!hold!
teachable!moments!and!life!changing!opportunities!for!young!learners.!
!
Falk!and!Dierking!(2002,!p.!11)!and!McComas!(2006!p.28)!suggest!that!informal!
science!learning!is!superior!to!classroomSbased!learning!as!the!child!elects!to!
learn.!When!adults!are!asked!to!recall!their!most!memorable!moment!of!science!
learning,!they!often!recall!an!anecdotal!story!from!a!childhood!memory!of!a!trip!
to!a!museum,!a!field!trip!or!the!zoo!that!triggered!an!interest!in!that!particular!
subject!matter!(AbramSSilver,!L.!2006;!Falk!and!Dierking,!1997).!In!a!study!of!



!

! 38!

scientists!conducted!by!the!COSMOS!Corporation!(1998)!more!than!70%!of!262!
people!with!careers!in!science!reported!a!memorable!informal!education!
activity!from!their!childhood!was!visiting!a!planetarium,!aquarium,!zoo,!science!
or!natural!history!museum,!a!scienceSrelated!hobby,!science!toys,!and/or!
reading!science!books!or!magazines!for!fun.!
!
Falk!(2001)!suggests!that!informal!learning!experiences!should!be!thought!of!as!
“free!choice!learning.”!These!experiences!are!selfSpaced,!voluntary,!and!lack!a!
formalized!structure!for!the!experience.!People!are!drawn!to!learn!by!personal!
interests!and!other!reasons!only!understood!by!them.!Learning!in!this!mode!
allows!people!to!delve!deeper!into!subjects!that!a!classroom!environment!does!
not!address.!“Free!choice!learning!experiences!allow!the!learner!the!
opportunity!to!stop!at!will,!repeat!at!will,!spend!more!or!less!time,!and!share!the!
learning!process!with!friends!and!family!members!“!(p.47).!Ideally,!freeSchoice!
learning!should!support!classroomSbased!science!instruction.!
!
Museums.as.an.example.of.informal.learning.
Museums!play!five!important!roles!in!the!community.!First,!museums!represent!
a!dedicated!space!for!primary!cultural!and!environmental!artifacts.!Second,!
museums!provide!an!opportunity!for!creative!play,!interactive!exhibits,!lectures,!
and!demonstrations!(Bell,!1968).!Candler!(1976)!states!that!museums!are!not!
attics!of!artifacts,!but!rather!functioning!institutions!that!respond!to!the!
community!and!serve!as!a!major!provider!of!educational!services.!Third,!a!
museum!provides!a!space!for!learners!to!experience!with!self!and!others!how!
we!can!use!technology!to!share!our!understanding!of!civilizations!and!
environments.!Museums!are!often!spaces!with!rich!examples!of!science,!
technology,!engineering!and!mathematics!(STEM).!Fourth,!a!museum!provides!
an!environment!for!learning!that!involves!the!whole!person.!The!learner!can!
experience!the!exhibit!with!all!their!senses.!The!more!interactive!the!learning!is,!
the!more!involved!the!learner!can!be!with!the!process.!Fifth,!exhibits!that!
include!information!in!a!nonSverbal!medium!are!helpful!for!students!with!
limited!auditory!skills!or!limited!language!proficiency!(RameySGassert,!1997).!
For!English!language!learners!and!nonSverbal!learners,!museums!can!provide!a!
mechanism!that!allows!them!to!participate!in!a!science!learning!activity!without!
being!overwhelmed!by!language!barriers.!This!permits!learners!to!interact!with!
authentic!objects/artifacts!without!having!to!learn!complex!terminology.!Being!
able!to!acquire!new!experiences!without!the!encumbrance!of!learning!new!
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vocabulary!words!provides!the!learner!a!sense!of!ownership!and!success!from!
the!experience!(AbrahamSSilver,!2006).!
!
Swann!(2014)!provides!insight!into!the!effects!on!children!who!visit!museums!
and!those!who!do!not.!The!analysis!was!based!on!data!from!the!Early!Childhood!
Longitudinal!Study,!Kindergarten!cohort!(ECLSSK),!collected!by!the!Department!
of!Education’s!National!Center!for!Education!Statistics!(NCES).!The!data!
examined!the!influence!of!children’s!museum!visitation!in!kindergarten!with!
their!academic!achievement!in!third!grade.!The!study!noted!that!almost!oneS
third!(30.1%)!of!parents!indicated!that!their!kindergartenSaged!child!had!
visited!an!art!gallery,!museum,!or!historical!site!within!the!past!month.!The!
study!reported!that!children!who!visited!a!museum!during!kindergarten!had!
higher!achievement!scores!in!reading,!mathematics,!and!science!rather!than!
children!who!did!not.!
!
Including.informal.education.programming.in.schools.
Learning!experiences!should!foster!and!fuel!the!natural!curiosity!of!a!learner.!
Informal!education!should!afford!participants!an!experience!without!the!
risk/fear!of!failure.!Informal!environments!can!spark!student!interest!and!
prompt!them!to!try!new!ideas,!consider!new!approaches!to!problemSsolving,!
and!present!historical!and!futuristic!ideas!and!paradigms.!NSTA,!Board!of!
Directors!(2012)!recognized!the!importance!of!informal!science!environments!
on!learning.!!In!their!position!statement!they!recognize!three!key!points.!

!
First,!“the!learning!experiences!delivered!by!parents,!friends,!and!
educators!in!informal!environments!can!spark!student!interest!in!
science!and!provide!opportunities!to!broaden!and!deepen!students’!
engagement;!reinforce!scientific!concepts!and!practices”!(NSTA,!Board!
of!Directors,!2012,!p.!1).!
!
Second,!“diverse!opportunities!can!help!learners!understand!the!
relevance!of!science!to!their!lives,!the!depth!and!breadth!of!science!as!a!
field!of!inquiry”!(NSTA,!Board!of!Directors,!2012,!p.!1),!and!how!science!
works!in!the!world.!Informal!education!allows!children!to!be!selfS
disciplined!by!exploring!in!their!own!way!and!intentionally!directing!
their!own!learning!(Banks!et!al.!2007).!
!
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Third,!“NSTA!underscores!the!critical!role!of!parents!and!other!
caregivers!in!encouraging!and!supporting!their!children’s!science!
learning!at!home,!in!school,!and!throughout!their!community!(NSTA,!
Board!of!Directors,!2012,!p.!2;!National!Science!Teachers!Association,!
2009).!

!
Recommendations.for.encouraging.the.use.of.informal.education.centers.

.

1.! Provide!a!free!or!reduced!fee!invitation!to!teachers,!school!
administrators!and!group!leaders!and!directors!during!a!daylong!
open!house.!

!

2.! A!virtual!tour!of!the!Center!highlighting!its!core!mission,!programs,!
and!features.!!Ideally,!this!site!should!be!interactive!and!descriptive.!

!

3.! The!website!should!explain!what!the!Center!does!to!promote!
concepts,!processes,!or!content.!If!appropriate,!align!the!Center’s!
activity!to!state!or!national!standards!or!outcomes.!

!

4.! Provide!on!the!Center’s!website!focus!questions!or!an!anticipation!
guide!to!help!people!plan!their!visit.!If!needed!ask!KS16!educators!if!
they!are!interested!in!developing!informal!resources!for!visitors.!

!

5.! Have!Center!staff!or!volunteers!in!the!community!offer!programs!
that!uniquely!use!the!materials!and!resources!of!the!facility!to!
promote!interest!and!awareness.!For!example,!a!local!museum!in!
Jeffersonville,!Indiana,!the!Vintage!Fire!Museum!offers!programs!
that!feature:!fire!and!home!safety,!the!chemistry!of!building!fire,!and!
how!technology!has!changed!fireSfighting.!

!

6.! Create!a!virtual!tour!website,!traveling!exhibits,!or!thematic!kits!that!
can!be!shared!with!clubs,!schools,!and!related!organizations.!

!

7.! Offer!an!overnight!experience!where!participants!“campout”.!The!
Center!only!serves!the!participants!for!an!immersive!camp!
experience.!Scout!groups,!4SH,!and!other!organizations!often!use!the!
approach!in!their!programs.!

!

8.! Partner!with!schools!and!universities!to!offer!inSservice!teachers!a!
chance!to!obtain!renewal!credits!for!their!teaching!license.!
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Additionally,!work!with!local!colleges!to!offer!students!college!credits!for!inS
depth!experiences!at!your!Center.!Courses!and!credit!hours!can!be!scheduled!
flexibly!to!range!from!a!few!hours!in!the!evening!or!an!allSday!class!to!a!more!
extensive!time!commitment!with!an!all!weekend!or!summer!course.!These!
courses!can!include!presentations,!discussions,!field!studies,!caseSstudy!
research,!and!other!experiences.!!
!
All!of!these!approaches!can!enhance!an!informal!learning!center’s!visibility!in!
the!community,!create!closer!relationships!with!the!community,!and!provide!the!
community!with!an!invaluable!informal!educational!experience!(National!
Research!Council,!2009;!National!Science!Foundation,!1998;!National!Science!
Teachers!Association,!2009;!Summer,!2004).!
!
Final.considerations.
First,!informal!environments!for!science!learning!should!be!developed!and!
implemented!with!the!interests!and!concerns!of!all!communities,!social!groups,!
and!cultural!groups!that!the!informal!setting!serves.!Approaches!should!be!used!
that!help!participants!identify!with!science!in!personally!meaningful!ways.!
!
Second,!the!learning!opportunities!should!be!developed!in!ways!that!draw!upon!
likely!participants’!use!of!everyday!language,!linguistic!practices,!and!cultural!
experiences.!In!designed!environments,!such!as!museums,!bilingual!or!
multilingual!labels!should!be!used!to!facilitate!conversations!and!senseSmaking!
among!as!many!participants!as!possible!(NSTA,!2014).!
!
Finally,!spaces!should!be!designed!to!serve!families!and!groups!of!people.!
Professionals!familiar!with!the!needs!of!social!and!cultural!groups!should!be!
part!of!the!planning!and!programming!at!informal!learning!centers.!
!
. .
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