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Literacy In Seience?

Traditionally teachers of _—>
science have not paid F ==
much attention to the l — |

role of texts in learning
science.
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The Practices of Science

1.
2.
3.
4.
S.
6.
7.
8.

Asking Questions and Defining Problems
Developing and Using Models

Planning and Carrying out Investigations

Analyzing and Interpreting Data

Using Mathematics and Computational Thinking
Constructing Explanations and Designing Solutions
Engaging in Argument from Evidence

Obtaining, Evaluating and Communicating Information



Chelyabinsk Airburst, Damage
Assessment, Meteorite Recovery,
and Characterization
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The Meaning of Scientific Literacy

Fundamental

Derived

Norris, Stephen P., & Phillips, Linda. (2003). How literacy in its fundamental sense
IS central to scientific literacy. Science Education, 87, 224-240.



Literacy Development




COMMON CORE
STATE STANDARDS For

English Language Arts
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Literacy in History/Social Studies,
Science,|and Technical Subjects
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What Knowledge Is Required?

1 Pedagogical Content Knowledge

O Knowledge of Instructional and
Diagnostic Tasks

O Knowledge of student cognition and
difficulties

O Knowledge of a range of
explanations and ways or
representing and communicating
ideas



Mathematics Teacher Education 8

Mareike Kunter - Jiirgen Baumert
Werner Blum - Uta Klusmann
Stefan Krauss - Michael Neubrand
Editors

Cognitive Activation
in the Mathematics

Classroom and
Professional
Competence
of Teachers

Results from the COACTIV Project

|||':'" A =

Sadler, Philip M., Sonnert,
Gerhard , Coyle, Harold P,
Cook-Smith, Nancy , & Miller,
Jaimie L. . (2013). The
nfluence of Teachers’
Knowledge on Student
_earning in Middle School
Physical Science
Classrooms. American

Educational Research Journal.
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What Should Teachers of
Science Know?



Tiers of Words

O Tier 1: The 5-7000 most frequent words in English

O plant, grow, green, water, chair

O Tier 2: Words that are encountered in academic discourse
but are not specific to any discipline.

O compare, therefore, arguably, illustrate

O Tier 3: Words that have a specific meaning within the
discipline

O igneous, photosynthesis, energy
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Basic Difficulties with Science Texts

LJAcademic and Technical Language
ClLexically Dense — for a Purpose

IMulti-Modal

LIDistinct Genres



Instructional Strategies

1. Strategies that activate prior knowledge

2. Strategies that promote comprehension,
thinking and monitoring

3. Strategies that encourage organization of text
Information for recall and review



Instructional Strategies

1. Strategies that activate prior knowledge



The Mantle

Your journey downward continues. About 40 kilometers
beneath the surface, vou oross a boundary. Below the boundary
is the solid material of the mantle, a laver of hot rock.
@ Farth's mantle is made up of rock that is very hot, but
solid, Different lavers of the mantle have different physical
characteristics. Overall, the mantle is nearly 3,000 kilometers
thick.

The Lithosphere The uppermaost part of the mantle and the
crust together form a rigid laver called the lithosphere (LTH
uh sfeer). In Greek, lirhos means “stone.” As vou can see in
Figure 5, the lithosphere averages about 100 kilometers thick

Crust

Thicknes: 570 km

State: Sold

Denaity: z.f.F:;.L glomt Poun §

w.lhl'lt e lempEraliung o B7O" =
ity i i Earth’s Interior

layeric the crust, mantie, outer

Compoiition
calcium, iron, sedium, potassium, magnesium Earth's intevior iy divided into

core, and mner core.
interpreting Disgrama Which of
Eavths bayers & the thaokesr?

Thickness: 1,216 km

State: Solid

Density: 12.8-13.1 glom?
Tormperature: &, 100°C-T,000°C

Inner Core ‘

Maritle

Thickmess: 2 B67 km
State; Solid
Dangity: 3.4-5.6 glom?
Temperature: 870°C - 4 400°C

136 #

'Cﬂﬂ'ﬂih'l:_iil'-tm ouygen, Thickness: 2,266 km

iFERA, s LT State: Liguid
Density: 9.9-12 2 glom?
Temperature: 4 400°C-6, 100°C
Composition: lnon, nickel




Anticipation Guide

- What | think What the Text Says

The Earth has a thin

TRUE FALSE TRUE FALSE
crust
The interior of the TRUE FALSE TRUE FALSE
Earth is Liquid
It gets hotter as you
get towards the center TRUE FALSE TRUE FALSE
of the Earth
Rocks can be bent TRUE FALSE TRUE FALSE
UInEre e ol TRUE FALSE TRUE FALSE

under the sea



Instructional Strategies

2. Strategies that promote comprehension,
thinking and monitoring



Strategies to Support Comprehension

s Directed Activities Related to Text (DARTS) are a set
of strategies designed to get pupils to:

s locate important information and reflect on it
s to categorize it, and/or
s torecord it

RESTRUCTURING DARTS ANALYSIS DARTS
Underlining
Sequencing Tabulating
CLOZE

Diagram Completion Labeling

Questioning the Author
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Instructional Strategies

3. Strategies that encourage organization of text
iInformation for recall and review



Frayer Model

Definition (in your own words)

A change in size,
shape, or
state of matter

(from your own life)

Ice melting
Breaking a glass

Cutting your hair

/Physical
Examples &haw Non-Examples

Characteristics

New materials are
NOT formed.

Same matter present before
and after change.

Burning wood

Mixing baking soda and vinegar
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Cornell Notes
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