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Literacy in Science? 
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Traditionally teachers of 
science have not paid 
much attention to the 
role of texts in learning 
science. 
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The Practices of Science 
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1. Asking Questions and Defining Problems 

2.  Developing and Using Models 

3. Planning and Carrying out Investigations 

4. Analyzing and Interpreting Data 

5. Using Mathematics and Computational Thinking 

6.  Constructing Explanations and Designing Solutions 

7.  Engaging in Argument from Evidence 

8.  Obtaining, Evaluating and Communicating Information 
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Diagrams 

CaCO3 



The Meaning of Scientific Literacy 
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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 
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Basic 
Literacy 

Intermediate 
Literacy 

Disciplinary  
Literacy 
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What Knowledge is Required? 

 Pedagogical Content Knowledge 

 Knowledge of Instructional and 
Diagnostic Tasks 

 Knowledge of student cognition and 
difficulties 

 Knowledge of a range of 
explanations and ways or 
representing and communicating 
ideas 
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Sadler, Philip M., Sonnert, 
Gerhard , Coyle, Harold P., 
Cook-Smith, Nancy , & Miller, 
Jaimie L. . (2013). The 
Influence of Teachers’ 
Knowledge on Student 
Learning in Middle School 
Physical Science 
Classrooms. American 
Educational Research Journal.  
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Tiers of Words 

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

 plant, grow, green, water, chair 

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

 compare, therefore, arguably, illustrate 

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

 igneous, photosynthesis, energy 
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Basic Difficulties with Science Texts 

Academic and Technical Language 

Lexically Dense – for a Purpose 

Multi-Modal 

Distinct Genres 
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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 
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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 





Anticipation Guide 

What I think What the Text Says 

The Earth has a thin 
crust TRUE FALSE TRUE  FALSE 

The interior of the 
Earth is Liquid TRUE FALSE TRUE  FALSE 

It gets hotter as you 
get towards the center 
of the Earth 

TRUE FALSE TRUE  FALSE 

Rocks can be bent TRUE FALSE TRUE  FALSE 
There are Mountains 
under the sea TRUE FALSE TRUE  FALSE 
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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 



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

    Iocate important information and reflect on it 
    to categorize it, and/or 
    to record it 

RESTRUCTURING DARTS ANALYSIS DARTS 

Sequencing 
CLOZE 
Diagram Completion 

Underlining 
Tabulating 
Labeling 
Questioning the Author 
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Strategies to Support Comprehension 
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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 



Frayer Model 
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Physical 
Change 

Definition (in your own words) 

A change in size,  
shape, or  
state of matter 

Characteristics 

New materials are 
NOT formed.   

Same matter present before  
and after change. 

Examples  
(from your own life) 

Ice melting 

Breaking a glass 

Cutting your hair 

Non-Examples 

Burning wood 

Mixing baking soda and vinegar 



Cornell Notes 
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