








® text-only approaches to learning science are
inadequate (AAAS, 1993; Bransford, Brown, Cocking,
2000; Flavel, 1992; Flavel and Metz, 1995, 2000; NRC,
1996)

® firsthand-experience-only approaches are equally

limited (Kouba and Champagne, 1998; Lemke, |1990;
Osborne, 2002, 2004; Palinscar and Magnusson, 200 ;
Postman, 1979)




explore and ask questions about the natural world

search for evidence to support ideas

make inferences from evidence and create
explanations

probe for additional evidence by designing and
conducting investigations

change explanations based on new evidence




But neither scientists nor

students can learn all they need
to know from “doing” alone




® reading ® writing ® speaking and

S

to situate their research ® to describe what they |iStening

did '
to learn about other and share their ® to share their

scientists’ expts and findings
findings and critique their & to critique others’
conclusions work

research findings

® to learn what others’

found
to learn about methods

they might use ® to engage in

discourse in order to
to search for information question other
scientists’ claims,
evidence, and
reasoning



: firsthand
experiences where they
make observations and
conduct investigations

: where they
communicate and
engage in discourse
about findings and ideas

: where they
connect to the work of
other scientists and to
things happening outside
of the classroom

: where they
learn to communicate
explanations based on
evidence
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Compared different treatments of similar content
(for several units for Grades 2-3)
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¢ Students in the DO-IT, TALK-IT, READ-IT, WRITE-IT
classrooms had significantly greater gains in:

® understanding science concepts

® understanding science vocabulary
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A better way

to teach science

hands-on experiences
discussion

reading

writing




® |t's not uncommon for inquiry science curricula to
have extensions that involve reading and writing

® VVrite a paragraph about....
® Read this page about...

® This is often done without regard to:

® the fact that the discipline of science involves unique language and
unique ways of reading, writing and engaging in discourse

¢ this is something that needs to be learned




® increasing evidence that is

needed to enable students to learn the literacy skills
they need to be successful in learning in a subject
matter discipline

® science vocabulary ® structure of

® kinds of text features information
® ways of reading ® what information to
privelege

* important for the sake of learning science
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® Students need to be taught HOW to:

® read science text
® write science text
® participate in science talk

...and be provided with scaffolded opportunities to
practice and gain independence
















READ

® students read a book
that connects the unit
to real world

problems

REFLECT

® what are the
properties of some
everyday objects!




READ

® students read a book
that models the design
process

REFLECT

® students reflect on the
design process used in
the book, and how they
could use this same
property-driven design
process to refine their

glue mixtures



READ

5]

students search for

secondhand evidence
about ingredients that
might have the
properties needed to
make good glue




READ

® students read about a
food scientists who
designs and tests new

jelly beans

REFLECT

® students reflect on
how their design
process is like that
used by the jelly bean
scientist







® introduce domain and/
or context

® jnvite students to
engage with the
context

® connect to the world
outside the classroom




® model inquiry
processes

* model nature of

science

' model literacy
processes




® provide data for
students to interpret




® provide information
that facilitates
firsthand
Investigations

® support students in
making sense of
firsthand
Investigations

® inspire firsthand
Investigations




® deliver science
information

® provide information

i
and explanations about __ _.J

unobservable -
phenomena

{ {
<l




connect to the world

provide context .
outside the classroom

read to learn
about science

demonstrate a
model . %
process or disposition

deliver content

support secondhand provide data for
Investigations students to interpret

support firsthand provide information
Investigations for investigations




provide context

scientists read to
situate research

deliver content

scientists read to
learn findings

modeling

scientists replicate others’
procedures and experiments

support secondhand
Investigations

scientists read and interpret
others’ data and findings

support firsthand
investigations

scientists use
reference books
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provide
context

deliver
content

support
secondhand
inquiry

support
firsthand
inquiry

explore the topic

X

X

X

ask a question

X

make a hypothesis

plan and conduct an investigation

record and organize data

analyze results

make an explanation
based on evidence

ask a new question
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communicate results




Provide
context

Engage

Explore

Explain

Extend

Evaluate

Deliver
content

Model

Support
secondhand
investigations

Support
firsthand
inquiry




» Before firsthand activities
® During firsthand activities

» After firsthand activities

....depending on what role they play in supporting
Inquiry













* |Introduce writing genre
of procedural text

» Provide models

® Scaffolded practice

® Gradual release of

responsibility




systematic observation

note-taking or
descriptive writing

understanding processes

process description

conceptual understandin

scientific explanations

comparison

compare/contrast




> Writing to reflect is a very valuable practice, but not
the only important kind of writing

» There are multiple science writing genres that will
enable students’ success

> Choose ONE appropriate writing genre per science

unit and provide repeated opportunities for students
to practice




| Firsthand Investigations | Reading Text |
| both are enacted to discover something |

science inquiry and reading comprehension are
both the central meaning-making processes in
their respective domains

both rely on a preponderance of
evidence to test claims

both rely on similar strategies







 although the source of the evidence differs the
cognitive processes used in each domain are similar

® students can learn to flexibly apply strategic thinking
in both domains




¢ Employ multiple modalities—DO, TALK, READ,WRITE

® Provide explicit instruction in disciplinary literacy skills
and strategies—read science text, write science text, and
participate in science talk

® Engage students in firsthand and secondhand
investigations to make sense of the world




® Use books before, during and after firsthand activities,
depending on the role they play in supporting inquiry

® Engage students in writing in a range of science genres
(one per unit!)

® Embrace reading as an act of inquiry!
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