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“Once a student leaves high 

school, 90% of his reading 

will be informational 

reading.  Only 10% of his 

reading will be for pleasure.”

—Willard Daggett

Turning Research into Areas of ExpertiseTurning Research into Areas of Expertise
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Walk and TalkWalk and Talk

1.1. Stand up, take three steps, and discuss with Stand up, take three steps, and discuss with 
the person closest to you the person closest to you ……

What does reading mathematics mean?What does reading mathematics mean?

2.2. Take three more steps, and discuss with the Take three more steps, and discuss with the 
person closest to you person closest to you ……

Why should students learn to read Why should students learn to read 
mathematics?mathematics?

3.3. Take three more steps, and discuss with the Take three more steps, and discuss with the 
person closest to you person closest to you ……

What would a classroom where mathematics What would a classroom where mathematics 
reading was taking place reading was taking place look like?look like?

4.4. Return to your seat.Return to your seat.

NormsNorms

�� Respect TimeRespect Time

�� Be Fully PresentBe Fully Present

�� Be Willing to Share ExpertiseBe Willing to Share Expertise

�� Interact RespectfullyInteract Respectfully

�� Engage in Active ListeningEngage in Active Listening

�� Have the Attitude of a LearnerHave the Attitude of a Learner

�� Leave with Goals, New Understandings, Leave with Goals, New Understandings, 

and a Willingness to Extend what You and a Willingness to Extend what You 

Have Done TodayHave Done Today
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Agenda Agenda 

�� Activity: Walk and Talk Activity: Walk and Talk –– Uncovering our Uncovering our 
UnderstandingsUnderstandings

�� Introduction and ReflectionIntroduction and Reflection

�� Rationale and Premises Rationale and Premises 

�� Quick Tour of the ManualsQuick Tour of the Manuals

�� Break: (15 min)Break: (15 min)

�� Examples from the Three Categories of Strategies Examples from the Three Categories of Strategies 

�� Hands on Experience with Strategies (wiki)Hands on Experience with Strategies (wiki)
•• Activity: JigActivity: Jig--saw saw –– Examining and practicing vocabulary, Examining and practicing vocabulary, 
informational text, and reflection strategiesinformational text, and reflection strategies

•• Activity: Wiki Sharing Activity: Wiki Sharing –– Addressing New Understandings, Addressing New Understandings, 
Next Steps, and Lingering QuestionsNext Steps, and Lingering Questions

Workshop Goals and OutcomesWorkshop Goals and Outcomes

Participants will:Participants will:

�� Become familiar with the Teaching Reading in Become familiar with the Teaching Reading in 
Mathematics publicationMathematics publication

�� Examine and practice a variety of Examine and practice a variety of vocabulary, vocabulary, 
informational text, and reflection strategiesinformational text, and reflection strategies
that can increase reading comprehension in that can increase reading comprehension in 
mathematicsmathematics

�� Increase their awareness of the importance of Increase their awareness of the importance of 
teaching reading in mathematicsteaching reading in mathematics

Why me?Why me?

NCTM StandardsNCTM Standards

Students struggle withStudents struggle with……

�� Organizing ideas as they read.Organizing ideas as they read.

�� Making meaningful connections.Making meaningful connections.

�� Persevering through reading Persevering through reading 
material.material.

�� Specific to Mathematics:Specific to Mathematics:
�� Tackling vocabulary.Tackling vocabulary.

��Decoding symbols.Decoding symbols.

�� Reading at the text level.Reading at the text level.

��Understanding text organization.Understanding text organization.
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Mathematics Literacy GameMathematics Literacy Game

�� The sum of a number The sum of a number nn and 7and 7

�� 7 less than a number 7 less than a number nn

�� 7 times a number 7 times a number nn

�� The quotient of a number The quotient of a number nn and 7and 7

�� 7 more than a number 7 more than a number nn

�� The difference between The difference between nn and 7and 7

�� A number A number nn increased by 7increased by 7

Mathematics Literacy GameMathematics Literacy Game

�� A number A number nn is less than 7is less than 7

�� A number A number nn is decreased by 7is decreased by 7

�� 7 divided by a number 7 divided by a number nn

�� The product of a number The product of a number nn and 7and 7

�� The difference between 7 and The difference between 7 and nn

�� 7 is less than a number 7 is less than a number nn

�� 7 subtracted from a number 7 subtracted from a number nn

�� 7 is greater than a number 7 is greater than a number nn

Model: Anticipation GuideModel: Anticipation Guide

�� Pages 95 Pages 95 –– 9977

�� Type of Strategy: Type of Strategy: 

Informational TextInformational Text

�� Why would you use it?Why would you use it?

•• Activate and assess prior Activate and assess prior 

knowledge.knowledge.

•• Focus reading.Focus reading.

•• Motivate reluctant readers.Motivate reluctant readers.

•• Identify misconceptions.Identify misconceptions.

�� How do you use it?How do you use it?
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Five PremisesFive Premises��� Schema theorySchema theorySchema theory

��� Prior knowledgePrior knowledgePrior knowledge

��� MetacognitionMetacognitionMetacognition

��� Reading and Reading and Reading and 

writing writing writing 

relationshiprelationshiprelationship

��� CollaborativeCollaborativeCollaborative

MetacomprehensionMetacomprehension

Strategic Processing 
(Metacomprehension)

Strategic Reading Skills Reflection Skills

Planning

Evaluating 

Comprehension

Monitoring

Making 
Inferences

Revising 
Schema

Drawing 
Conclusions

Extending and 
Refining 

Knowledge

Analyzing 
Information in 
Light of Prior 
Knowledge and 
Experience

Quick Tour of ManualQuick Tour of Manual

�� Three Interactive Three Interactive 
Elements of ReadingElements of Reading

�� Strategic ProcessingStrategic Processing

�� Strategic TeachingStrategic Teaching

�� Six Assumptions About Six Assumptions About 
LearningLearning

�� StrategiesStrategies
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Three Interactive ElementsThree Interactive Elements

TRIM p. 1

ReaderReader

In your table team, think about In your table team, think about 

students/individuals that you students/individuals that you 

consider successful readers. List consider successful readers. List 

55––10 characteristics of these 10 characteristics of these 

effective readers.effective readers.

ReaderReader

Prior KnowledgePrior Knowledge

•• Content knowledgeContent knowledge

•• Personal Personal 

experienceexperience

•• MisconceptionsMisconceptions

Mental DispositionMental Disposition
•• MotivationMotivation

•• ConfidenceConfidence

•• InterestInterest

•• AttitudeAttitude

Strategies that 
promote productive 
habits of mind

Strategies that 
access prior 
knowledge

TRIM, p. 3

Productive Habits of Mind
Critical Thinking

� Being accurate and seeking accuracy

� Being clear and seeking clarity

� Being open-minded

� Restraining impulsivity

� Taking a position when the situation warrants it

� Being sensitive to others’ feelings and level of knowledge

Creative Thinking

� Intense engagement in tasks even when solutions are not immediately apparent

� Pushing the limits of your knowledge and abilities

� Generating, trusting, and maintaining your own standards of evaluation

� Generating new  and ‘outside the box’ ways of viewing a situation

Self-Regulation

� Being aware of your own thinking

� Planning

� Being aware of necessary resources

� Being sensitive to feedback

� Evaluating the effectiveness of your actions
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ClimateClimate

�� Physical conditionsPhysical conditions

�� AcceptanceAcceptance

�� Safety and OrderSafety and Order

�� Competence and Competence and 

ValueValue

TRIM, p. 11

Text FeaturesText Features

TRIM, p. 13

Pair and SharePair and Share

Think aboutThink about……

•• What are three ways that mathematics What are three ways that mathematics 

content vocabulary is different than content vocabulary is different than 

vocabulary that students deal with in vocabulary that students deal with in 

narrative text?narrative text?

•• How should we teach (not teach) content How should we teach (not teach) content 

area vocabulary?area vocabulary?

•• What are specific mathematics concerns you What are specific mathematics concerns you 

have and/or strategies you use to teach have and/or strategies you use to teach 

vocabulary?vocabulary?

TRIM pp. 13 – 21  

Specific to MathematicsSpecific to Mathematics

�� Conceptual densityConceptual density

�� Complex overlap in Complex overlap in 
term usageterm usage

�� Numerous new terms Numerous new terms 
and symbolsand symbols

�� Concepts embedded Concepts embedded 
within other conceptswithin other concepts

�� No existing schemaNo existing schema

�� Different meanings Different meanings 
outside of mathematicsoutside of mathematics
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Effective Vocabulary  Effective Vocabulary  

Instruction Instruction 

�� Describes and explains wordsDescribes and explains words

�� Makes meaningful connectionsMakes meaningful connections

�� Requires repetitionRequires repetition

�� Targets learning stylesTargets learning styles

•• Nonlinguistic representationsNonlinguistic representations

•• StudentsStudents’’ own explanationsown explanations

Text StyleText Style

Text Structure Text Structure -- OrganizationOrganization

The basic premise that learning is The basic premise that learning is 
organizing knowledge certainly is true in organizing knowledge certainly is true in 
mathematicsmathematics……. However, we must be . However, we must be 
cautious in thinking that this organization cautious in thinking that this organization 
is parallel to that in other disciplines. To is parallel to that in other disciplines. To 
try to impose generic organizational try to impose generic organizational 
patterns upon a discipline already patterns upon a discipline already 
structured would be counterproductive.structured would be counterproductive.

--Mary LindquistMary Lindquist

TRIM pp. 24 – 33  

Students who understand how text Students who understand how text 

is organized are better able to ...is organized are better able to ...

�� Locate key information.Locate key information.

�� Distinguish between important information Distinguish between important information 

and its support.and its support.

�� Synthesize information from different Synthesize information from different 

parts of a text or from several texts.parts of a text or from several texts.

�� Connect new information with what is Connect new information with what is 

known.known.

�� Restructure schema accordingly.Restructure schema accordingly.
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Text Presentation Text Presentation 

(Reader Aids)(Reader Aids)
Review the features of a textbook and Review the features of a textbook and 

considerconsider……

•• Graphics usedGraphics used

•• Layout of text and graphicsLayout of text and graphics

•• Chapter/unit organizationChapter/unit organization

•• Concepts per pageConcepts per page

•• Reading levelReading level

Based on your review, what specific reading Based on your review, what specific reading 

skills do students need to use to comprehend skills do students need to use to comprehend 

and learn from this particular text?and learn from this particular text?

Strategic Teaching with Strategic Teaching with 

the Six Assumptionsthe Six Assumptions

TRIM, p. 57

StrategiesStrategies

�� Vocabulary DevelopmentVocabulary Development

�� Informational TextInformational Text

�� Reflection StrategiesReflection Strategies

Warning: It’s not the strategies alone, it’s the THINKING!

TRIM, p. 61

TRIM, p. 61
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Break: Break: (15 min)(15 min)

�� Stretch, walk a bit, visit the Stretch, walk a bit, visit the 

restroom, get a drinkrestroom, get a drink……

�� Boot up your computersBoot up your computers

�� Please return promptlyPlease return promptly

Vocabulary StrategiesVocabulary Strategies

�� Identify goals for the unit.Identify goals for the unit.

�� Develop vocabulary list.Develop vocabulary list.

�� Determine the level of Determine the level of 

understanding for terms.understanding for terms.

�� Select appropriate vocabulary Select appropriate vocabulary 

strategies.strategies.

Verbal and Visual Word Verbal and Visual Word 

AssociationAssociation
 

 
 

Vocabulary 
Term 

 
 

Visual  
Representation 

 
 

Definition 

 
Personal 

Association or 
Characteristic 

 

 

See http://springfieldmath.pbwiki.com/Calculus+Metaphor

Informational Text Strategies

�� Engage LearnersEngage Learners

�� Access prior knowledge and current Access prior knowledge and current 

understandingunderstanding

�� Use problem solving strategiesUse problem solving strategies

�� Represent concepts nonlinguisticallyRepresent concepts nonlinguistically

�� Use collaboration and sense makingUse collaboration and sense making
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Graphic OrganizerGraphic Organizer

�� Pages 101Pages 101--105105

�� Why and when would you use it?Why and when would you use it?

•• Visual representationVisual representation

•• See relationshipsSee relationships

•• Make connectionsMake connections

•• Organize ideasOrganize ideas

•• Store and recall informationStore and recall information

�� How do you use it?How do you use it?

Graphic Organizer ExampleGraphic Organizer Example
Applications of Quadratic Equations

These equations contain variables raised to the first 

and second (square) power, and can be solved using 

factorization or the quadratic formula.

Calculations of parabolic shapes use y = ax2 + bx + c. 

It works well for the bowl of a giant radio telescope, a 

shaving mirror and a satellite TV dish. Quadratic 

equations are needed for modern communications.

Auto makers and accident detectives calculate the 

stopping distance (s) of a car using s=vt + ½at2. This 

shows that doubling your speed quadruples, rather 

than doubles, your stopping distance.

The quadratic equation x2 + x = 1 is used in studies of 

animal populations and in the pattern in which the 

seeds of sunflowers and the leaves on the stems of 

plants are arranged by the Golden Ratio.

pg. 116 Problematic Situation pg. 116 Problematic Situation 

http://www.dimensionm.comhttp://www.dimensionm.com
Reflection StrategiesReflection Strategies

Focus on strategic processingFocus on strategic processing

skills throughskills through……

•• QuestioningQuestioning

•• WritingWriting

•• DiscussingDiscussing
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This yearThis year’’s reflective project is next years reflective project is next year’’s s 

advance organizeradvance organizer

pg. 139 Role/Audience/Format/Topic pg. 139 Role/Audience/Format/Topic 

(RAFT)(RAFT) Surface Area The Last WordThe Last Word
Dear Mr. Kuhn:Dear Mr. Kuhn:

Today we talked a lot about quadratic equations. I Today we talked a lot about quadratic equations. I 
understand what an equation is. I have used them many understand what an equation is. I have used them many 
times. But I dontimes. But I don’’t quite understand why a t quite understand why a ““quadraticquadratic””
equation is different than other equations. I know quad equation is different than other equations. I know quad 
means four but what does that have to do with equations? means four but what does that have to do with equations? 
Would you please spend some time tomorrow teaching us Would you please spend some time tomorrow teaching us 
what the word what the word ““quadraticquadratic”” means and how it defines a means and how it defines a 
type of equation?type of equation?

Thanks,Thanks,
SammySammy

In order to foster greater collaboration and In order to foster greater collaboration and 

depth of knowledge, we will now see how we depth of knowledge, we will now see how we 

can combine our ideas on a wiki.can combine our ideas on a wiki.

What is a wiki?What is a wiki?

�� Hawaiian meaning Hawaiian meaning ““quickquick””

�� A collaborative webpage thatA collaborative webpage that

anyone can easily editanyone can easily edit

�� Video: what is a wiki?Video: what is a wiki?

Not this. This furry guy is a Not this. This furry guy is a WookieWookie. . 

Sharing Strategies with a wikiSharing Strategies with a wiki

1.1. Go to Go to http://springfieldmath.pbwiki.comhttp://springfieldmath.pbwiki.com

2.2. Set up an account and login with the Set up an account and login with the 
password password ““mathmath””

3.3. You will be adding information to your You will be adding information to your 
groupgroup’’s page in a collaborative effort s page in a collaborative effort 
with your peers.with your peers.

4.4. Follow along with your                           Follow along with your                           
facilitator to see how                                       facilitator to see how                                       
easy it is to edit the wiki                                  easy it is to edit the wiki                                  
and post your groupand post your group’’s                      s                      
best strategy idea.best strategy idea.

Sharing Strategies with a wikiSharing Strategies with a wiki
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JigJig--SawSaw

1.1. Work in table teams to become Work in table teams to become ““expertsexperts”” on on 

different strategies in a jigdifferent strategies in a jig--saw style.saw style.

2.2. Explain to your group how a strategy could be Explain to your group how a strategy could be 

used with text from a class you teach. If you did used with text from a class you teach. If you did 

not bring materials from your class, us not bring materials from your class, us 

www.purplemath.comwww.purplemath.com. . 

3.3. Share your expert groupsShare your expert groups’’ best thinking with other best thinking with other 

groups on groups on http://springfieldmath.pbwiki.comhttp://springfieldmath.pbwiki.com

JigJig--SawSaw –– Examining and Practicing Vocabulary, Examining and Practicing Vocabulary, 

Informational Text, and Reflection Strategies that can Informational Text, and Reflection Strategies that can 

Increase Reading Comprehension in MathematicsIncrease Reading Comprehension in Mathematics (30 min)(30 min)

Become an Expert:Become an Expert: using Musing M--23 on pg. 118, read, 23 on pg. 118, read, 

highlight, and summarize the strategies in your highlight, and summarize the strategies in your 

assigned section and prepare to teach them to the assigned section and prepare to teach them to the 

rest of the group. Please refer to pg. rest of the group. Please refer to pg. 6161 in in TRIMTRIM for for 

a listing of the strategies.a listing of the strategies.

�� Expert 1Expert 1: pp. : pp. 6262--7979 (Vocabulary Development Strategies)(Vocabulary Development Strategies)

�� Expert 2Expert 2: pp. : pp. 8080--9393 (Vocabulary Development Strategies)(Vocabulary Development Strategies)

�� ExpertExpert 33: pp. : pp. 9595--115115 (Informational Text Strategies)(Informational Text Strategies)

�� ExpertExpert 44: pp. : pp. 116116--130130 (Informational Text Strategies)(Informational Text Strategies)

�� ExpertExpert 5 and Computer Technician5 and Computer Technician::

pp. pp. 132132--141141 (Reflection Strategies)(Reflection Strategies)

1

JigJig--SawSaw –– Examining and Practicing Vocabulary, Examining and Practicing Vocabulary, 

Informational Text, and Reflection Strategies that can Informational Text, and Reflection Strategies that can 

Increase Reading Comprehension in Mathematics Increase Reading Comprehension in Mathematics (25 min)(25 min)

Apply and Explain Your Expertise:Apply and Explain Your Expertise: through the through the 

““lenslens”” of the TRIM text strategies, examine your of the TRIM text strategies, examine your 

own mathematics text.own mathematics text.

�� Determine when, why, and how you might use Determine when, why, and how you might use 

these strategies.these strategies.

�� When all When all ““expertsexperts”” are ready, briefly summarize are ready, briefly summarize 

the strategies from your section for your group. the strategies from your section for your group. 

Point out your favorite strategy from your Point out your favorite strategy from your 

assigned section and elaborate.assigned section and elaborate.

2 JigJig--SawSaw –– Examining and Practicing Vocabulary, Examining and Practicing Vocabulary, 

Informational Text, and Reflection Strategies that can Informational Text, and Reflection Strategies that can 

Increase Reading Comprehension in MathematicsIncrease Reading Comprehension in Mathematics (25 min)(25 min)

Sharing Out:Sharing Out:

�� Follow along with your facilitator to learn the Follow along with your facilitator to learn the 

basics of sharing through a wiki.basics of sharing through a wiki.

�� Go to Go to http://http://springfieldmath.pbwiki.comspringfieldmath.pbwiki.com and post and post 

your groups best example.your groups best example.

�� All group members are responsible for drafting All group members are responsible for drafting 

content for the content for the ““computer techniciancomputer technician”” to post.to post.

�� Share out the groupsShare out the groups’’ thinking around howthinking around how’’s, s, 

whenwhen’’s and whys and why’’s.s.

�� Remember norm expectationsRemember norm expectations

3
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Thank you!Thank you!

�� Questions?Questions?

�� Contact Information:Contact Information:

Matt KuhnMatt Kuhn

mkuhn@mcrel.orgmkuhn@mcrel.org


