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What the Research Says

For maximum learning, students need prior knowledge about the topic being 
studied and they need to relate that prior knowledge to the contents of the 
passage.

-- Readence, Moore, and Rickelman

At the root of deep understanding of science concepts in scientific processes 
is the ability to use language to form ideas, theorize, reflect, share and debate 
with others and ultimately communicate clearly to different audienceswith others, and ultimately, communicate clearly to different audiences.

--Karen Worth, Center for Science Education



Literacy Strategies Can be Applied 
in Math and Science

B f  L i  St t iBefore Learning Strategies
During Learning Strategies
After Learning Strategies
Vocabulary Development
Activities that Support Learning
Benefits Measured in Student Benefits Measured in Student 
Achievement



Strategies to Use Before Learning 
to Activate Prior Knowledge

Think AloudThink Aloud
Browse Through Texts
Brainstorm / CategorizeBrainstorm / Categorize
Use Graphic Organizers
Pose Questions / Discussions
Pre-teach Vocabulary Concepts
Preview and Analyze

( h d k ? h dK-W-H (What do I know? What do I want to 
know? How will I find out?)
Anticipation GuideAnticipation Guide



Strategies to Use During Learning
VisualizeVisualize
Use Graphic Organizers
Take Notes
Po e Q e tionPose Questions
Think Aloud
Use Context Clues 
Summarize
Retell
Reread
Infer
Make Personal Connections



Strategies to Use After Learning
SkimSkim
Reread
Think Aloud
Pose QuestionsPose Questions
Connections
Reflect
Graphic OrganizersGraphic Organizers
Summarize
Retell
Synthesize / student generated quizy / g q
Self-evaluate
Infer:  Compare/contrast, Cause/Effect, Main Idea
Applypp y



Six Step Process For Building 
Academic Vocabulary

Step 1: The teacher will Step 4:  The learner will Step 1: The teacher will 
give a description, 
explanation, or example of 
the new term.

Step 4:  The learner will 
participate in activities that 
provide more knowledge of 
the words in their 

Step 2:  The teacher will 
ask the learner to give a 
description, explanation, or 
example of the new term in 

vocabulary notebooks.
Step 5:  The learner will 
discuss the term with other 
learnersexample of the new term in 

his/her own words.
Step 3:  The teacher will 
ask the learner to draw a 

learners.
Step 6:  The learner will 
participate in games that 
provide more reinforcement 

picture, symbol, or locate a 
graphic to represent the 
new term.

p
of the new term.



Activities That can be Incorporated to p
Improve Literacy in Math and Science

Solve it.  Explain it.Solve it.  Explain it.
Justify
Support your reasoning
How will you defend your answer?
Dialogue Journals
Headlines from Newspaper
Good, Better, Best
Include descriptive writing (ex  Building with toothpicks)Include descriptive writing (ex. Building with toothpicks).
Learning Log
Word Splash
“Blogs” aka:  Write-aroundsg
Entry/Exit Tickets
Writing Breaks “Hurry up and write!”



Graphic Organizer



Open for Interpretation
G tti  St d t  t  W itGetting Students to Write

Write your interpretation about the information this graph is displaying  



What do you think the message is?



What do you think about the 
opinions on space?



Word Splash



Learning Log: Scientific Method 
Practice



Learning Log: Marshmallow Matter



Students Teach Each Other



Identifying Misconceptions



Class “Blog” aka:  Write around



Writing for Understanding



Results of Literacy-based 
Instruction

Q lit  f t d t  Quality of student responses 
improves

G amma  skills imp o eGrammar skills improve
Student express themselves more 
effectivelyeffectively

Higher-level thinking in students 
more evidentmore evident

Students more willing to share thought 
processesp



Comparison of Quiz Grades Before and AfterComparison of Quiz Grades Before and After 
Anticipation Guides are Used

Class Average

Class Period Quiz #1 Quiz #2 Quiz #3

1st Period 72 7 58 1 74 11 Period 72.7 58.1 74.1

2nd Period 57.6 47.0 71.0

3rd Period 68.9 47.5 81.2

5th Period 77 1 75 2 90 85th Period 77.1 75.2 90.8

6th Period 64.0 63.2 73.0



Student Work
Before Learning how to Write in 

Math Class



Student Work After Learning how 
to Write in Math (Same Student)



St d t  Student averages 
show improvement 
when incorporating 
literacy skills in y
math.

This graph This graph 
represents all 5 
classes.
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