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Pick up on some of Scott’s themes

• Assessment of Constrained Skills and 
Unconstrained Skills

• My terminology

• Mastery Skills or Enabling Skills:  learn them 
and get on with the real business of reading 
(Scott’s constrained skills)

• Growth Skills:  no matter how good you get, 
you can always get better (Scott’s 
unconstrained skills)



The ultimate assessment 
dilemma…

• What do we do with all of these timed tests of 
fine-grained skills:

– Words correct per minute

– Words recalled per minute

– Letter sounds named per minute

– Phonemes identified per minute



Why they are so seductive

• Mirror at least some of the components of the 
well established research findings (e.g., NRP)

• Correlate with lots of other assessments that have 
the look and feel of real reading

• Takes advantage of the well-documented finding 
that speed metrics are almost always correlated 
with ability, especially verbal ability.

• Example: alphabet knowledge

– 90% of the kids might be 90% accurate but…

– They will be normally distributed in terms of LNPM



How to get a high correlation between a 
mastered skill and something else

Letter Name 

Accuracy
Letter Name 

Fluency

(LNPM)

The wider the distribution of scores, the greater the 

likelihood of obtaining a high correlation



Face validity problem:  What virtue is there 
in doing things faster?  

• naming letters, sounds, words, ideas

• What would you do differently if you knew 
that Susie was faster than Ted at naming X, Y, 
or Z???



The Achilles Heel:  Consequential 
Validity

Give Test X

Use results to craft instruction

Give Text X again

Give Comprehension 

Test

Give Comprehension 

Test
The emperor has no clothes



Why I fear the use of these tests



They meet only one of tests of 
validity:  criterion-related validity

• correlate with other measures given at 
the same time--concurrent validity

• predict scores on other reading 
assessments--predictive validity



Fail the test of curricular or face 
validity

• They do not, on the face of it, look like 
what we are teaching…especially the 
speeded part

• Unless, of course, we change 
instruction to match the test



Really fail the test of consequential 
validity

• Weekly timed trials instruction

– Confuses means and ends

– Proxies don’t make good goals



The final words on assessment

High stakes 

low challenge
JUST SAY NO!

Never send a test out to do a curriculum’s job



Is this a problem only for primary 
grades?

• NO:  I see WCPM used all the way through 
early secondary years

• Remedial programs in the later secondary 
years

• Easily applied to grammar, spelling, usage

• Basic skills consipiracy:  First you gotta get the 
words right and the facts straight before you 
do the what ifs and I wonder whats?
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Benchmarks for Years 4 and up: 
about every 3 months…

Comprehend Deconstruct:  
What do authors 
do and why

Compose

Narratives Response to 
Literature

Author’s Craft Creative 
Writing

Information 
Genres

Summaries, 
Charts, Key 
ideas

Genre (form 
follows 
function)

Writing from 
sources to 
convey ideas



Big picture in assessment

• We need assessments to match our models of 
curriculum and pedagogy

• We need to lead with curriculum and let 
assessment follow

• We’ll never get to where we want to go 
without returning to performance assessment 
and assessment by exhibition

• Both content and ownership (self-efficacy)



Building blocks for the work I describe 
today

• NAS Report.  How People Learn

• Walter Kintsch (1998).  Comprehension:  A 
Paradigm for Cognition

• Darling Hammond et al (2008).  Powerful 
learning

• New IRA/New Standards Report: Reading and 
Writing with Understanding: Comprehension 
in 4th and 5th Grade

• NSF Project.  Seeds of Science/Roots of 
Reading



Goals for today

• Introduce you to the Construction-Integration 
model of reading comprehension

Constructing 
meaning

Integrate 
information 

into Memory



Goals for today

• Show you how we have tried to implement 
the C-I comprehension model in an inquiry 
based science curriculum

• Convince you that reading and writing AND 
LANGUAGE are better conceived of as tools 
not goals.



How we have thought about 
comprehension historically

• Finally the real stuff



Text

Reader

Context

Reading 

Comprehension

Most models of reading have tried to explain how 
reader factors, text factors and context factors 
interact when readers make meaning.



Text

Reader

Context

Reading

The bottom up cognitive models of the 60s were very 
text centric, as was the “new criticism” model of 
literature from the 40s and 50s (I.A. Richards) 

Reading 

Comprehension

Bottom up and New Criticism:  Text-centric



Pedagogy for Bottom up and New Criticism:  Text-
centric

• Since the meaning is in the text, we need to go dig it 
out…

• Leads to Questions that 
– Interrogate the facts of the text

– Get to the “right” interpretation

• Writerly readings or textual readings



Text

Reader

Context

The schema based cognitive models of the 70s and the 
reader response models (Rosenblatt) of the 80s focused 
more on reader factors--knowledge or interpretation 
mattered most

Reading 

Comprehension

Schema and Reader Response:  Reader-centric



Pedagogy for  Reader-centric

ÅSince the meaning is largely in the reader, 

we need to go dig it outé

ÅSpend a lot of time on

ïBuilding background knowledge

ïInferences needed to build a coherent model of 

meaning

ïReadersô impressions, expressions, unbridled 

response

ÅReaderly readings



Text

Reader

Context

Reading

The sociocultural models of the 90s focused on the 
central role of context (purpose, situation, 
discourse community)

Reading 

Comprehension

Critical literacy models: Context-centric



ÅSince the meaning is largely in the context, 

we need to go dig it outé

ÅQuestions that get at the social, political and 

economic underbelly of the text (no neutral 

or autonomous texts)

ïWhose interests are served by this text?

ïWhoôs not there?

ïWhat is the author trying to get us to believe?

ïWhat features of the text contribute to the 

interpretation that money is evil?

Pedagogy for Critical literacy models



Those from Australia will see another 
way to name these movements…



Text

Reader

Context

Reading

The bottom up cognitive models of the 60s were very 
text centric, as was the “new criticism” model of 
literature from the 40s and 50s (I.A. Richards) 

Reading 

Comprehension

Bottom up and New Criticism:  Text-centric



Text

Reader

Context

The schema based cognitive models of the 70s and the 
reader response models (Rosenblatt) of the 80s focused 
more on reader factors--knowledge or interpretation 
mattered most

Reading 

Comprehension

Schema and Reader Response:  Reader-centric



Text

Reader

Context

Reading

The sociocultural models of the 90s focused on the 
central role of context (purpose, situation, 
discourse community)

Reading 

Comprehension

Critical literacy models: Context-centric



Text

Reader

Context

In Kintsch’s model, Reader and Text factors are 
balanced, and context plays a “background” role--
in purpose and motivation.

Reading 

Comprehension

CI:  Balance Reader and Text:  little c for context



ÅSince the meaning is in this reader text interface, 

we need to go dig it outé

ÅQuery the accuracy of the text base to build up the 

microsructure and the macrostructure.

ïWhat is going on in this part here where it saysé

ïWhat does it mean when it saysé

ïI was confused by this parté

ÅAscertain the situation model.

ïSo what is going on here?  

ïAs we move through the text:  What do we know that 

we didnôt know before?

Pedagogical implications for CI

What the text says

What the text means



New and different

• Most important:  The broadly accepted 
model of the comprehension process
– Text (what the author seems to have left on 

the page)

– Text base (the version a reader creates on as 
veridical a reading as is possible)

– Knowledge (what the reader brings from prior 
experience and memory)

– Model of meaning for a text
• Dubbed the Situation Model (mental model)

• A model that accounts for all the facts and 
resources available in the current situation

May be a ballast for our overly 

constructivist models of reading:  

reading is only incidentally textual.



Two vulnerabilities

• A wink at motivation

• A double wink at critical literacy

• Even so…



Kintchian Model

3
Knowledge Base Text

1
Text Base

2
Mental Model

Inside the head Out in the 
world

Experience



Let’s do some reading



How does a reader build a text base 
and a situation model?

Excerpt from Chapter 8 of Hatchet



“Some of the quills were driven in deeper than others 
and they tore when they came out. He breathed deeply 
twice, let half of the breath out, and went back to 
work. Jerk, pause, jerk — and three more times before 
he lay back in the darkness, done. The pain filled his leg 
now, and with it came new waves of self-pity. Sitting 
alone in the dark, his leg aching, some mosquitoes 
finding him again, he started crying. It was all too 
much, just too much, and he couldn’t take it. Not the 
way it was.



• The pain filled his leg now, and with it came 
new waves of self-pity. Sitting alone in the 
dark, his leg aching, some mosquitoes 
finding him again, he started crying. It was 
all too much, just too much, and he couldnôt 
take it. Not the way it was. 



“I can’t take it this way, alone with no fire and in the 
dark, and next time it might be something worse, 
maybe a bear, and it wouldn’t be just quills in the leg, it 
would be worse. I can’t do this, he thought, again and 
again. I can’t. Brian pulled himself up until he was 
sitting upright back in the corner of the cave. He put his 
head down on his arms across his knees, with stiffness 
taking his left leg, and cried until he was cried out.”



Building a Text Base

• ñSome of the quills were driven in (into what? His 
leg)deeper than others (other what? Quills)and they 
(the quills that were driven in deeper)tore when they 
(the deeper-in quills) came out (of his leg).He 
(Brian) breathed deeply twice, let half the breath out, 
and went back to work (work on what? Donôt know 
yet. Suspense. Expect to find out in next sentence).
Jerk, pause, jerk (the work is jerking quills out)ð
and three more times (jerking quills out)he (Brian)
lay back in the darkness, done (all the quills jerked 
out).



• The pain filled his (Brianôs)leg now, and 
with it (the pain)came new waves (what 
were the old waves?)of self-pity. (Brian)
Sitting alone in the dark, his (Brianôs)leg 
aching, some mosquitoes finding him 
(Brian) again, he (Brian) started crying. It 
(the whole situation Brian was in)was all 
too much, just too much, and he (Brian)
couldnôt take it(the situation).Not the way 
it (the situation)was. (What way was the 
situation? Donôt know yet. Suspense. Expect 
to find out in the next paragraph.)



• ñI (Brian)canôt take it (the situation)this way (what 
way? Still donôt know. Suspense),alone with no fire 
and in the dark (now we know ñthis wayò means 
ñalone with no fire and in the darkò),and next time it 
(the next situation) might be something worse(than 
this situation),maybe a bear, and it(the problem that 
will define the situation)wouldnôt be just quills in the 
leg, it (the problem)would be worse (than quills in the 
leg). I (Brian)canôt do this (deal with the problem 
situation),he (Brian) thought, again and again. I 
(Brian) canôt ñdo this (deal with the problem 
situation).òBrian pulled himself (Brian) up until he 
(Brian) was sitting upright back in the corner of the 
cave. He (Brian) put his (Brianôs)head down on his 
(Brianôs) arms across his (Brianôs)knees, with 
stiffness taking his (Brianôs)left leg, and cried until he 
(Brian)was cried out.ò 



Some key moves in building a text 
base…

• Processing words and attaching meaning to them
• Using syntax to solidify key relations among ideas

– Microstructure
– Macrostructure

• Lots of local inferences:
– Resolving reference--things that stand for other things (mainly 

pronouns and nouns)
– Using logical connectives (before, after, because, so, then, when, 

while, but) to figure out the relations among ideas
– Inferring omitted connectives (e.g., figuring out that A is the cause of 

B) based on PK about the world

• Posing questions for short term resolution (wonder what X 
refers to?

• Identifying ambiguities for later resolution (wait and see)



Building a Text Base

• ñSome of the quills were driven in (into what? His 
leg)deeper than others (other what? Quills)and they 
(the quills that were driven in deeper)tore when they 
(the deeper-in quills) came out (of his leg).He 
(Brian) breathed deeply twice, let half the breath out, 
and went back to work (work on what? Donôt know 
yet. Suspense. Expect to find out in next sentence).
Jerk, pause, jerk (the work is jerking quills out)ð
and three more times (jerking quills out)he (Brian)
lay back in the darkness, done (all the quills jerked 
out).

Resolving 
Anaphora

Questions

Connecting



• The pain filled his (Brianôs)leg now, and 
with it (the pain)came new waves (what 
were the old waves?)of self-pity. (Brian)
Sitting alone in the dark, his (Brianôs)leg 
aching, some mosquitoes finding him 
(Brian) again, he (Brian) started crying. It 
(the whole situation Brian was in)was all 
too much, just too much, and he (Brian)
couldnôt take it(the situation).Not the way 
it (the situation)was. (What way was the 
situation? Donôt know yet. Suspense. Expect 
to find out in the next paragraph.)

Big anaphora

Suspend 



So how about building a situation 
model?

• The knowledge-comprehension relationship

• We use our knowledge to build a situation 
model for a text

• The information in the situation model is now 
available to become part of our long term 
memory and store of knowledge

• To assist in processing the next bit.



Situation Model for Hatchet Passage



The blurb from the jacket of Hatchet gives a 
preview of the book:

Thirteen-year old Brian Robeson is on his way to visit his 
father when the single engine plane in which he is flying 
crashes. Suddenly, Brian finds himself alone in the 
Canadian wilderness with nothing but his clothing, a 
tattered windbreaker and the hatchet his mother has 
given him as a present — and the dreadful secret that 
has been tearing him apart since his parents’ divorce. 
But now Brian has no time for anger, self-pity or despair 
— it will take all his know-how and determination, and 
more courage than he knew he possessed, to survive. 



What a reader knows by Chapter 8

Brian is stranded in the Canadian wilderness with a 
hatchet and his wits as his only tools for survival. He already 
has overcome several obstacles, including surviving the plane 
crash, building a small shelter and finding food.

In chapter eight, Brian awakens in the night to realize that 
there is an animal in his shelter. He throws his hatchet at the 
animal but misses. The hatchet makes sparks when it hits the 
wall of the cave. Brian then feels a pain in his leg. He sees the 
creature scuttle out of his shelter. Brian figures out that the 
animal was a porcupine because there are quills in his leg.



Some prior knowledge that a 5th grader 
might bring

• What sparks look like

• How it feels to be scared by an animal

• How big porcupines are

• To survive you have to have food, water and 
shelter

• To survive you have to be strong



An actual retelling of key parts of chapter 8 
from Sam, a 5th grade reader

• The same text for which we just examined 
the text base…



School based 
infeence

Experiential 
infeence

Text driven 
infeence



Conclusion based on text and experience 
and knowledge of genre

Attribution of motives

Attribution of motives

Attribution of motives



Kintchian Model

3
Knowledge Base Text

1
Text Base

2
Mental Model

Inside the head Out in the 
world

Experience



What’s inside the Knowledge box?

• World knowledge (everyday stuff, including social and 
cultural norms)

• Topical knowledge (dogs and canines)
• Disciplinary knowledge (how history works)
• Linguistic knowledge

– Phonology
– Lexical and morphological
– Syntax
– Genre
– Pragmatics (how language works in the world):  Discourse, 

register, academic language, intention
– Orthography (how print relates to speech



Why is this model of iteratively constructing and 
integrating so important?

• The mental (situation) model is central to knowledge 
construction

• Building a mental model transforms new ideas and 
information into a form that can be added to memory, 
where they endure as knowledge that can be retrieved in 
the future. 

• Unless readers build a mental model, the information they 
derive from the text is not likely to connect to their stored 
knowledge. The new information will be forgotten or lost.

• Key role of knowledge:
– Knowledge involved in even the most literal of processing
– Knowledge begets comprehension begets knowledge…
– Knowledge is available immediately:  dynamic store…



How can we help students build solid text bases and 
rich and accurate situation models?

• Do a good job of teaching subject matter in 
social studies, science, mathematics, and 
literature

• Don’t let reading remain our curricular bully!



• Assist students in selecting appropriate knowledge 
frameworks to guide their construction process

• Do everything possible to build as many connections 
as possible with other texts, experiences, knowledge 
domains

– Do lots of “what does this remind you of?”  

– What is this like?  How is it different from what it’s like?

How can we help students build rich and 
accurate mental models?



• A different model of guided reading

• Stop every once in a while and give the kids a 
chance to construct/revise their current 
mental model

– Research study: 

• interview protocol proved to be very “instructive”

How can we help students build rich and 
accurate mental models?



Begin with very general probes before 
getting specific

• So what’s going on in this part?

• What do we know now that we didn’t know 
before?

• What’s new?

• What was the author trying to get us to 
understand here?

• Well!…say something!



Invite and support clarifications of 
tricky parts

• Anyone want to share something that was 
tricky or confusing?

• How about this part here…where it says…?

• I got confused by… What do you think about 
this part? What was the author trying to get 
us to think.



Follow up general probes and invitations for 
clarification with specific probes.

• So which of these things happened first?  Why is 
that important?

• In this paragraph, they use a lot of pronouns.  
Let’s check out our understanding of who or what 
they refer to..

• Typical discussion questions are OK too--just to 
make sure are the tricky parts get clarified.

– View questions as a scaffold for understanding the big 
picture not as a quiz.



The general model for guided reading

• A set for “stock-taking”

• More specific probes to scaffold the 
construction of the text base and situation 
model

• Results in a pretty good summary of the 
selection--story, article, etc.



Developing Text Bases and Mental Models

• Ensure that students have a full “tool” box (set 
of strategies) to haul out when things don’t 
just happen automatically…for 

– Connecting the known to the new

– Connecting texts and parts of texts

– Working toward coherence among potentially 
unconnected ideas

– Recognizing and resolving ambiguities.



The Vulnerabilities

• Clumsiness with motivation

– A nod to interest and an assumption that readers 
are motivated

• Gloss over critical reading

– Assumes a liberal humanist “critical thinking” 
perspective, not a post-modern critical theoretical 
stance



Key References

• Duke, N. & Pearson, P.D. (2002).  Effective practices 
for developing reading comprehension.  In A. 
Farstrup & J. Samuels (Eds.), What research has to 
say about reading instruction (3rd ed.) (pp. 205-242).  
Newark DE:  International Reading Association.

• Chapter 6 in Hampton, S., & Resnick. L.  Reading and 
Writing with Understanding.  New IRA Publication.

• Cervetti, G., Pearson, P.D., Bravo, M.A., Barber, J. (2006). 
Reading and writing in the service of inquiry-based 
science. In R. Douglas, M. Klentschy, and K. Worth (Eds.), 
Linking science and literacy in the K-8 classroom [pp. 221-
244]. Arlington, VA: NSTA Press.



My way of trying to promote this 
sort of perspective

• Teach Reading, Writing, AND Language as 
tools for acquiring knowledge and inquiry 
skills in science

• Could be social studies, mathematics, maybe 
even art…

• Reading, writing, and language are better 
situated, better taught, and better learned 
when they are tools not goals.
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Context for Our Work

• NSF-funded Seeds of Science/Roots of Reading Program

• Collaborators: UC-Berkeley’s Lawrence Hall of Science 
and Graduate School of Education

• Revision of GEMS units to integrate literacy with 
firsthand science

• Curriculum development and research

ò



12 Integrated Units

Soil Habitats Shoreline Science
Designing 
Mixtures

Gravity and 
Magnetism

Grades

2 ð 3

Grades

3 ð 4

Grades

4 ð 5

Variation and 
Adaptation

Aquatic 
Ecosystems

Digestion and 
Body Systems

Weather and 
Water

Light Energy

Planets and 
Moons

Models of Matter
Chemical 
Changes



Extend to 6-
8

Extend to K-
1

The Future



Each Seeds/Roots unit:

• 4 weeks or 8 weeks in length

• 1 science book per week

• 1 reference book

• materials kit

• student investigation notebook

• copy master booklet

• summative assessment booklet



Books in the Shoreline Science unit



Read About Beaches and 
Shorelines
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Investigate a Model Beach

75And then talk about what  we found there

Read-Discuss-Investigate-Discuss



Investigate Composition of Sand

76

Tools

•Sand 

cards/packets

•Magnifying 

glass

•Mineral Card

Read-Investigate-Discuss-Investigate-Write



Read



Blow up from Gary’s Sand Journal

78

Read-Investigate-Discuss-Investigate-Write-

Investigate-Read



Discuss Evidence and Explanations

79Mystery Sand



Discuss Evidence and Explanations

• Use information from investigations and text 
to make inferences about the age, origin, and 
formation of sand.

• Share evidence with others.

• Discuss a new sand, using all of the vocabulary 
they have learned and language of 
argumentation structures.

80

Read-Investigate-Discuss-Investigate-Write-

Investigate-Read-Discuss and Write



Guiding Principle 1: Engage students in 
firsthand and secondhand investigations to 

make sense of the natural world.

Experience Text

ò



Provide Context

Support Firsthand Experiences

Roles of  Text in Inquiry Science



Model

Provide Secondhand Experiences with Data

Roles of  Text in Inquiry Science



Provide Content

Roles of  Text in Inquiry Science



Modeling

ò

Trade Books are every bit as useful as ours for 

conveying these roles for text.



Support Secondhand 
Investigations



Authenticity in Science 

Deliver Content

Provide Context

Modeling

Supporting Second-

hand Investigations

Supporting Firsthand 

Investigations

Scientists read to learn 

findings

Scientists read to situate 

research

Scientists replicate othersô 

procedures and experiments

Scientists read and interpret 

othersô data and findings

Scientists use reference books



Common Approaches to Teaching Science

Discussions

Hands-On Experiences

Inquiry-Only Approaches

Writing

Reading

Text-Only Approaches

The Seeds/Roots Approach

Do It

Write  It

Talk It

Read It

Guiding Principle 2: 
Engage students through multiple learning 

modalities



aǳƭǘƛǇƭŜ ƳƻŘŀƭƛǘƛŜǎ ǿƛǘƘ ǎŀƴŘ ŀŎǘƛǾƛǘƛŜǎΧ



Guiding Principle 3: Capitalize on 
Synergies Between Science and Literacy



• Learning the academic language of science 
means forming rich conceptual networks of 
words

• Word knowledge at its most mature is 
conceptual knowledge

• Words are labels for concepts and ideas

• Excellent vocabulary development is nearly 
indistinguishable from excellent concept 
development

Synergy 1: Words ARE Concepts

ò



Words are Concepts

Recognition Definition Relationships Context Application Synthesis

Habitat

Habitat: the 

place where an 

organism gets 

the food, water, 

light, and 

shelter that it 

needs to survive 

A habitathas 

everything an animal 

needs to survive. 

The grassland habitatis 

windy with few trees.

Shelter Water

Food Light

Desert Forest

Shoreline

Habitat

ò

All living things exist 

within habitats and 

have adaptations that 

allow them to survive 

in those habitats. No 

one habitat can 

support all living 

habitats.

If  we wish to 

maintain a terrarium 

in our classrooms, we 

should establish 

conditions that are 

consistent with the 

organismsõ natural 

habitats.



Which Words?Soil Habitats: Our original 
vocabulary candidates…

• absorb

• adapt

• adaptation

• bacteria

• basic needs

• brood pouch

• clay

• clitellum

• compost

• conditions

• decompose

• decomposer

• decomposition

• depend

• earthworm

• environment

• function

• habitat

• isopod

• leaves

• lifecycle

• living

• model 

• moisture

• mold

• nature

• nonliving

• nutrient

• nutrient cycle

• organism

• oxygen

• particles

• photosynthesis

• pillbug

• plants

• producers

• protect

• recycle

• relationship

• reproduce

• reproduction

• roots

• segments

• setae

• shelter

• soil

• sow bug

• stems

• structure

• survival

• survive

• temperature

• terrarium

• texture

• vitamins

• water retention

ò



Which Words?

• A manageable number that are:

– High-utility in the discipline (and in school)

– Necessary for understanding target concepts and 
processes

– Taken together, important, related concepts

ò



Which Words?

• Conceptually-core, unit-specific words

• Process/inquiry type vocabulary

ò



Conceptually core words

• absorb

• adaptation

• behavior

• decompose/ decomposition

• decomposer

• depend

• earthworm

• habitat

• isopod

• moisture

• nutrient/nutrient cycle

• organism

• protect/protection

• reproduce

• root

• shelter

• soil

• structure

• survive/survival

• terrarium

ò



Vocabulary as conceptual 
networks

Vocabulary as labels for our 
knowledge

organisms are living 

things, such as 

plants and animals

a habitat is where 

an organism lives 

and gets what it 

needs to survive

adaptations are 

structures and 

behaviors that help 

an animal survive

roots are an 

example of a 

structure which is an 

adaptation

most roots grow 

in the soil where they 

absorb nutrients and 

water

decomposers 

release nutrients 

into the soil

plants are organisms 

that live in the soil 

decomposers are organisms that 

live in the soil and 

breakdown dead organisms
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Observe

Evidence

Model

ò
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Observe

Evidence

Model

ExplainInvestigate

ò
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Observe

Evidence

Model

ExplainInvestigate

Tools Record

ò



Scientific Language Everyday Language

conclude figure out

categorize, classify group

predict, infer guess, think

explore look at

observe, analyze, discover, see

demonstrate show

report, explain tell

explain tell, show

record write down

habitat home

evidence clues, proof

Science-Everyday

ò



Teaching Words as Concepts

• Emphasize powerful science words

– beach, composed/composition, current, erosion, force, 

habitat, marine, material, nearshore, ocean, organism, 

predator, prey, protect, sand, seaweed, shore/shoreline, 

structure, survive

ò



Teaching Words as Concepts

• Repeated opportunities for exposure and 
practice

• Teach words as networks of related concepts

• Teach words through text, talk, and experience

ò

Read it

Write it

Talk it

Do it



What strategies are shared between 
science and literacy?

• Comprehension and inquiry are the accepted 
meaning making strategies in science and 
literacy

• Comprehension and inquiry share goals and 
strategies

• The cognitive strategies are all about making 
meaning from experience

Synergy 2: Inquiry Strategies ARE 
Comprehension Strategies



Some Shared Strategies

Activating Prior Knowledge

Establishing Purpose/Setting Goals

Making and Reviewing Predictions

Drawing Inferences and Conclusions

Recognizing Relationships



Teaching Inquiry/Comprehension 
Strategies

• Select a strategy that has utility in science and 
in reading

• Pose questions and use terminology that 
invokes the use of the strategies when reading 
and when investigating

• Reflect on the similarity of these cognitive 
strategies



How do we know that these are really 
similar across science and literacy?

• First, we cede the point that the nature of 
the evidence is fundamentally different

• But…

– Can we see a fundamental cognitive similarity 
between the processes widely used in science 
and literacy?

– Can you use the same rubric to score activities 
in science and literacy





Can the same rubrics be used to 
evaluate student performance in 

both domains?



Making Predictions

0 Makes prediction with no apparent reasoning

1 Provides prediction supported by unrelated evidence

2 Provides prediction supported by related evidence

3 Is able to revise prediction to take into account additional 
evidence

4 Assesses the nature and quality of evidence



Evidence-based Explanations

0 Explanation does not refer to evidence

1 Cites some evidence to support explanation

2 Cites multiple pieces of evidence to support an explanation

3 Synthesizes evidence to create explanations beyond what 
the students have been taught

4 Assesses  the nature and quality of the evidence



What is the role of language in science?

• Science is all about language…but language is more than 
words. Science is a discourse involving ways of talking, 
writing, and being.

• Learning science includes learning the ways that 
scientists describe, explain, predict, synthesize, and argue

• Ways of communicating in science are different from 
those of everyday life

Synergy 3: Science is a Discourse

Astronomy is not the sun, moon and stars; it is a way of talking 

about the sun, moon and stars.  Paul Goodman, early 1970s.



Teaching the Language of Science

• Instead of avoiding scientific terminology and 
register in classrooms, we embrace it

• Using science terminology in investigating, 
discussing, and writing about science --
because this is what scientists do

• Learning the language of argumentation



Bottom line

• Difficult journey

• Well worth the effort

– Improved reading

– Improved writing

– Improved vocabulary

– Improved science content

– Increased efficacy for

• Students

• Teachers

ò



Integration is tough…What happens 
when you try to integrate reading and 

math?

• The evolution of mathematics story 

problems during the last 40 years.

ò



1960's

• A peasant sells a bag of potatoes for 

$10.  His costs amount to 4/5 of his 

selling price.  What is his profit?

ò



1970's (New Math)

• A farmer exchanges a set P of potatoes with a 
set M of money.  

• The cardinality of the set M is equal to $10
and each element of M is worth $1.  Draw 10 
big dots representing the elements of M.

• The set C of production costs is comprised of 
2 big dots less than the set M.

• Represent C as a subset of M and give the 
answer to the question: What is the cardinality 
of the set of profits? (Draw everything in red).

ò



1980's

• A farmer sells a bag of potatoes 

for $10.  His production costs are 

$8 and his profit is $2.  Underline 

the word "potatoes" and discuss 

with your classmates.

ò



1990's

• A kapitalist pigg undjustlee akires 
$2 on a sak of patatos.  Analiz this 
tekst and sertch for erors in 
speling, contens, grandmar and 
ponctuassion, and than ekspress 
your vioos regardeng this metid of 
geting ritch.

Author unknown

ò



2000's

• Dan was a man.

• Dan had a sack.

• The sack was tan.

• The sack had spuds

• The spuds cost 8.

• Dan got 10 for the tan sack of spuds.

• How much can Dan the man have?

ò



Reading and writing are better 

when they are tools not goals 
• LŦ ǿŜ ŘƻƴΩǘ ǊŜŀƭƛƎƴ ǘƘŜ ŎǳǊǊŜƴǘ ŎǳǊǊƛŎǳƭŀǊ ƛƳōŀƭŀƴŎŜǎΣ ǎŎƛŜƴŎŜ ŀƴŘ ǎƻŎƛŀƭ 
ǎǘǳŘƛŜǎ Ƴŀȅ ǎǳŦŦŜǊΧ

• but ultimately reading and writing will suffer

• reading and writing are not about reading and writing in general

• they are about reading and writing particulartexts that are grounded in 
particular experiences

• they both depend upon the existence, the acquisition and the 
utilization of knowledge (note the comprehension revolution!)

• not knowledge in general but knowledge of particular disciplines, 
domains of inquiry, topics, patterns, concepts, and facts

• In short, the very stuff of subject matter curriculum!

NY Times, Tuesday, March 28, 2006
ò



Our current view of curriculum
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A model we like: Tools by Disciplines

Science Social 

Studies

Mathe-

matics

Literature

Reading

Writing

Language

Academic Disciplines………..

ò



Early:  Tools dominate

Science Social 

Studies

Mathe-

matics

Literature

Reading

Writing

Language

Academic Disciplines………..

ò



Later: Disciplines dominate

Science Social 

Studies

Mathe

matics

Literature

Reading

Writing

Language

Academic Disciplines………..

ò



Weaving is even a better metaphor 
than a matrix

math
literature

Social studies
Science

Reading
Writing Language

ò





In all honesty, this work is a 
throwback

• Deweyian inspired integrated curriculum

• British integrated day movement

• Multi- and inter-disciplinary curriculum

• Reading and writing across the curriculum

– But I would also add LANGUAGE across the 
curriculum
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So what is the bottom line in the 
science-literacy interface?

In any order and 

any 

combination…

In every order and 

every 

combination!

Talk it

Write it

Do it

Read it

Talk it

Do it

Write it

Read it

ò



How to Ease the Literacy-Science Tensions in the Current 
Educational Context

• Literacy is eating up the school 
day-it has become the 
curricular bully

D

• Literacy doesnôt have to put 

science off the curricular stage-it 

can become a curricular buddy

Only a small phonological and 

orthographic shift…

ò

Literacy


