Science & Literacy - Text Complexity
“Beyond the Land of Oz”

Sid Larson, Literacy Consultant
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Text Complexity Staircase

Reading Anchor Standard #10:

Read and comprehend complex literary

and informational texts independently
and proficiently.
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How Complex Are Your Science Texts?
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READING TIP

Notice on the globe in

the illustration that latitude
numbers get higher as

you move away from

the equator.

118 Unit: Earth’s Atmosphere

This map shows average annual temperatures
in North America. Average temperatures
generally decrease as you move away from
the equator into higher latitudes.

Average Annual
Temperatures
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Latitude

One factor that affects temperature is latitude. Latitude is the
distance in degrees north or south of the equator, which is 0°.
Each degree equals 1/360 of the distance around the world.

As you read in Chapter 2, the Sun heats Earth’s curved surface
unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it is
more spread out. In addition, the polar regions receive little or no
solar energy during winter.

Because of this pattern of uneven heating, average annual
temperatures generally decrease as you move closer to the poles. For
example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaaq, Greenland, located close
to the North Pole, has an average temperature of only —11°C (12°F).

Latitude has the same effect on temperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S. The first city is in the Northern Hemisphere, and the second is
in the Southern Hemisphere. However, they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.

“ What is the connection between latitude and temperature?
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on the globe in
e illustration that latitude
numbers get higher as
you move away from
the equator.

Reader and Task

' 118 Unit: Earth’s Atmosphere

_READING

This map shows average annual temperatures
in North America. Average temperatures
generally decrease as you move away from
the equator into higher latitudes.

- Average Annual
Temperatures

-—15”‘C [5°E) —-

10°C |14°F)
—5°C (23°F)

0°C (32°F)

5°C (41°F)
10°C (50°F)
15°C (59°F)
20°C (68°F)
25°C (77°F)

How
complex
is this
text?
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One factor that affects temperature is latitude. Latitude is the
distance in degrees north or south of the equator, which is 0°.
Each degree equals 1/360 of the distance around the world.

As you read in Chapter 2, the Sun heats Earth’s curved surface
unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it is
more spread out. In addition, the polar regions receive little or no

solar energy during winter.

Because of this pattern of uneven heating, average annual
temperatures generally decrease as you move closer to the poles. For
example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaaq, Greenland, located close
to the North Pole, has an average temperature of only —11°C (12°F).

Latitude has the same effect on temperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S. The first city is in the Northern Hemisphere, and the second is
in the Southern Hemisphere. However, they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.

What is the connection between latitude and temperature?




Latitude and Temperature

Y H‘ 1% C° 7" B % ‘ This map shows average annual temperatures

== - —o ~ in North America. Average temperatures
generally decrease as you move away from
the equator into higher latitudes.

Average Annual
Temperatures
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Latitude

READING TiP One factor that affects temperature is latitude. Latitude is the
Notice on the globe in distance in degrees north or south of the equator, which is 0°.

the illustration that latitude Each degree equals 1/360 of the distance around the world.
numbers get higher as
you move away from As you read in Chapter 2, the Sun heats Earth’s curved surface

e Eaater unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it is
more spread out. In addition, the polar regions receive little or no
solar energy during winter.

Because of this pattern of uneven heating, average annual
temperatures generally decrease as you move closer to the poles. For
example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaaq, Greenland, located close
to the North Pole, has an average temperature of only —11°C (12°F).

Latitude has the same effect on temperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S. The first city is in the Northern Hemisphere, and the second is
in the Southern Hemisphere. However, they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.

What is the connection between latitude and temperature?

118 Unit: Earth’s Atmosphere



Overview of Text Complexity

Text complexity is defined by:

1. Quantitative measures — readability and
other scores of text complexity often best
measured by computer software.

2. Qualitative measures — levels of meaning,
structure, language conventionality and
clarity, and knowledge demands often best
measured by an attentive human reader.

3. Reader and Task considerations —
background knowledge of reader, motivation,
Interests, and complexity generated by tasks
assigned often best made by educators
employing their professional judgment.
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Step 1: Quantitative Measures

Measures such as:
* Word length
* Word frequency
« Word difficulty
» Sentence length
* Text length
* Text cohesion
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atitude Count the number of sentences= 8
One factor that affects temperature is latitude. Latitude is the
distance in degrees north or south of the equator, which is 0°.
Each degree equals 1/360 of the distance around the W(g)llﬁlaibles: 166

As you read in Chapter 2, the Sun heats Earth’s curved surface
unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it 1s
more spread out. In addition, the polar regions receive little or no

solar energy during winter. Count 100
words

Because of this pattern of uneven heating, average annua
temperatures generally decrease as you move closer to the poles. For

example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaag, Greenland, located close
to the North Pole, has an average temperature of only ~11°C (12°F).

Latitude has the same effect on temperature in both hemispheres.
Suppose one c1ty is loaated at 45° N and another city is located at
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Average number of SENTENCES per 100 words

Fry Graph for estimating Reading Ages (grade level)
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Abeut Laxile Measure

Lecde® Nonnure

1360L

Maown Sentsree Length

217

Maean Log Word Fraguercy

3.23

wWere Coam

152

®

LEXILE

Using Laxile Measurm Cemmen Core

Lexile Analyzer: Results

Cule redaate

Submit anather file

Fie 'z Arelax Eaowae

WIS CONSIN
DEPARTMENT OF

PUBLIC §
INSTRUCTION



Lexile Measure Example

980L

Mean SendNnce Length 13.60
Mean Log Ww&d Frequency 3.33

Flgure 3: Text Complexity Grade Bands aNd Assoclated Lexlle Ranges (in Lexiles)

Lexile Ranges Aligned

Text Complexity Grade

Band in the Standards Ot Laxie - Rainggs . CCR ox;::ctatlons
K-l N/A IN/A
2-3 450-725 450-790
4-5 645-845 ’70-980
6-8 860-1010 a55-1155
9-10 a60-1Mm5 1080-1305 \
N=-CCR 1070-1220 1215-1355 N



Reading Levels?

* So Lexile has this page matched to the 6-8
grade band of the CCSS.

 Fry places the page around 10™ grade.

» Matching text to student strictly by a
readabilty score Is not an exact science.

» Convenience versus professional
judgment.

INSTRUCTION



Step 2: Qualitative Measures

Measures such as:
e Levels of meaning
* Levels of purpose
S e Structure

f * Organization
C e Language conventionality
* Language clarity
* Prior knowledge demands

http://www.livebinders.com/play/play?id=813039#anchor e or
° e PUBLIC {
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Let’'s Analyze the Qualitative Features

of the Science Text!

Latitude and Temperature

This map shows average annual temperatures
in North America. Average temperatures
generally decrease as you move away from
the egquator into higher latitudes.

Average Annual
Temperatures

n7|5‘c 15°F)

10°C [14°F)

> (23%F)

o 250 500 mil
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—

‘ 20°C (68°F
=
25°C (77°F
Latitude
TP | One factor that affects temperature is latitude. Latitude is the
Notice on the globe in distance in degrees north or south of the equator, which is O°.
the ;'Lb“d"’—”" that latitude Each degree equals 1/360 of the distance around the world.
numbers get higher as

yOou mowve
the equator.

ay from As you read in Chapter 2, the Sun heats Earth’s curved surface
unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it is
more spread out. In addition, the polar regions receive little or no
solar energy during winter.

Because of this pattern of uneven heating, average annual
temperatures generally decrease as you move closer to the poles. For
example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaaq, Greenland, located close
to the North Pole, has an average temperature of only LE2CAL2"F):

Latitude has the same effect on temperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S. The first city is in the Northern Hemisphere, and the second is
in the Southern Hemisphere. However, they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the

same amount of sunlight over a year.

o ISIN

READING What is the connection between latitude and temperature? NT OF

l 118 Unit: Earth’s Atmosphere A[C \
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This map shows average annual temperatures
in North America. Average temperatures
ease as you move away from
to higher latitudes.

the fequator i

Average Annua
Temperatutes
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VocC

One factor that aftfectg temper e is latitude. Latitude is the

unevenly Suinlight strikes Earth’s surface directly neds

Near the polesgunlight strikes the surface at a Iower angle, so it is
more spread out. In a ? olar regiq@s rzceive little or no -
solar energy during winter. Geography

Because of this pattern of uneven heating, average ann L,yocab
temperatures generally decrease as you move closer to the poles. For -
example, Belém, Brazil. which is almost on the equator, hag an average
temperature of aboig 26°C (79°F). Qaanaaq, Greenland, lo ated close
to the North PoAE, has an average temperature of only ~119C (12°F). -

Meaﬂaﬂ

ude has e effect on temperature in both hemispheres.

Suppose one city is locate 45° N and another city is located at

45° S. The first city is in the Northern Hemisphere, and the second is

in the Southern Hemisphere. However, they are both nearly 5000 kilo-

meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.
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Notice the number

of dependent
clauses!

o

&R &MQ’@'

Orne factor that affects terr perature is latitude. Latitude is the
distance m cegrees north or south of the equator, which is 0°.

h deeree equals 1/360 of the distance around the world.
As you read in Chaptel 2, the Sun heats Earth’s curved surface

gnevenly Suniight strmes Farth’s surface directly near the equator.

Near the poles sunlight strikes the surface at a lower angle, so it is

~ore spread ofit. Tn additipn, the polar regions receive little or no

snlar e nergy during wiltiel.

I Because of this pattern of uneven hea.tilig, average annual

temperatures generally decrease as you move closer to the poles. For

Belém, Brazil, which is almost on the equator, has an average
emperature of about 26°C (79°F). Qaanaaq, Greenland, located close

to the North Pole, has an average temperature of only —11°C (12°F).

Latitude has the same eiiect ou wemperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S, The first city is in the als emisphere, and the second is
in the Southern Hemisphere. , they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.
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Latitude and Temperature

Y H‘ 1% C° 7" B % ‘ This map shows average annual temperatures

== - —o ~ in North America. Average temperatures
generally decrease as you move away from
the equator into higher latitudes.

Average Annual
Temperatures

—15°C [5°F)
—10°C |14°F)
= —5°C (23°F)
0°C (32°F)
5°C (41°F)
10°C (50°F)
15°C (59°F)
— 20°C (68°F)
25°C (77°F)

Latitude

READING TiP One factor that affects temperature is latitude. Latitude is the
Notice on the globe in distance in degrees north or south of the equator, which is 0°.

the illustration that latitude Each degree equals 1/360 of the distance around the world.
numbers get higher as
you move away from As you read in Chapter 2, the Sun heats Earth’s curved surface

e Eaater unevenly. Sunlight strikes Earth’s surface directly near the equator.
Near the poles, sunlight strikes the surface at a lower angle, so it is
more spread out. In addition, the polar regions receive little or no
solar energy during winter.

Because of this pattern of uneven heating, average annual
temperatures generally decrease as you move closer to the poles. For
example, Belém, Brazil, which is almost on the equator, has an average
temperature of about 26°C (79°F). Qaanaaq, Greenland, located close
to the North Pole, has an average temperature of only —11°C (12°F).

Latitude has the same effect on temperature in both hemispheres.
Suppose one city is located at 45° N and another city is located at
45° S. The first city is in the Northern Hemisphere, and the second is
in the Southern Hemisphere. However, they are both nearly 5000 kilo-
meters (3100 mi) from the equator, so they would receive about the
same amount of sunlight over a year.

What is the connection between latitude and temperature?

118 Unit: Earth’s Atmosphere



Text Structures

L atitude affects

temperature “oeC
The key concept. siied!
Notice “Check Your

Reading” at the very
bottom of the page!

Also the thesis of the
page. Notice the 1° relationships,
sentence although anticipate what's to

“affects” is used not Problem/ come, and monitor
“offect” Solution their comprehension

as they read.

Text structures - the
way that authors
organize information -
help students focus
attention on key
concepts and

Compare
Contrast

INSTRUCTION



Step 3: Reader and Task

Considerations such as:

Motivation

Knowledge and
experience

Purpose for reading
Complexity of task
assigned regarding text
Complexity of questions
asked regarding text
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Reader and Task Considerations

i@ S
e 4 %

ill the complexity of any before, ¢

during, and after reading tasks

or the complexity of any questions

asked about the text interfere With the

reading experience? What supports do | need to

provide so all of my students
(even those who are

o struggling readers) ca
What aspects of the text will likely .

access the text?
pose the most challenge for my
students?

— What are natural areas of focus
for this text?

— With what standards do my

students need the most practice/: OC)O
pusLIC €2,
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Reader &Task

« What purpose does the reader have? Answer
guestions at the end of section? Teacher
discussion? Quiz?

* The author of this science text page assumes
many things about the students who will read :

» Working knowledge of tier 2 math & geography vocab
» Complex grammatical structures
» The strategy of moving across 3 separate texts

» Background knowledge of geography including map
reading skills

» Background knowledge of Earth’s orbit

INSTRUCTION



« Little on this page would prevent a 7t
grader from fluently reading the
text..."word calling”.

 However, the complexity of the text could
prevent access to comprehension.

* “| read it, but | don't get it” may be the
truthful response of students lacking
scaffolds and strategies to unlock what
this text says.

INSTRUCTION



How has Complex Text been handled

INn the Disciplines?

d “Expectation condition” — students are expected to
comprehend such texts without instruction and
scaffolding

d “Dependence condition” — students are assigned to
read such texts but do not need to reach satisfactory
comprehension as they can depend on being told what
they need to know

U “Bypass condition” — students are not even assigned
to read such texts and operate in a “print free”
environment where virtually all they need to know will be
delivered through telling, showing, and interactive or
“hands-on” activities

INSTRUCTION



Our Role as Mentors

(A “New” Condition)

* The person in your room most skilled as a
reader of science Is YOU! In comparison,
your students are apprentices.

* “Mentoring condition” — students are
mentored to comprehend such texts and
are provided instruction and scaffolding

INSTRUCTION



Frontloading Decisions

How do you decide if your text will

require frontloading?

« \Whatis “below” the surface of the text, unstated but
necessary for comprehension?

e \What does the author assume the reader alreac
knows? (Hidden Knowledge)

Zx
Vocabulary / %l:
®
COnceptS

text structure
« From a reader and task perspective, do you need t

activate prior knowledge or do you need to build

background knowledge? What do you want students to

o T
know and do” PUBLIC \
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Points of Entry” Nov. 2013

Rigorous Reading, 2013

; by Doug Fisher &
Nancy Frey
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Access Point One: Purpose and Modeling

Access Point Two: Close and Scaffolded
Reading Instruction

Access Point Three: Collaborative
Conversations

Access Point Four: An Independent
Reading Staircase

Access Point Five: Demonstrating
Understanding and Assessing
Performance

ssengl
T
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Access Point #1: Purpose

» Tell students what they will be learning
* What they will do with what they learn

* How they will interact with others as they
learn

* A number of studies have found that when the teacher
states objectives and provides feedback, student
learning increases.(Dean, Stone, Hubbell, & Pitlet, 2012)

» Students benefit from having a clearly established
purpose for learning, which alerts them to what is
expected and draws their attention to salient points of
Instruction.(Marzano, 2009)

INSTRUCTION



Modeling for Access

* Model That Which i1s Difficult for Students

* Model Ways to Resolve Problems

» Structural Analysis: Looking Inside Words
» Context Clues: Looking Outside Words
» Using Resources: Looking Further Outside Words

* Model How You Interact With
Texts(Annotations)

e MOC
e MOC

reac

el ]

"hrough Think-Alouds

el

INgS

hrough Interactive Shared
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Access Point #2: Close and

Scaffolded Reading Instruction

This means...asking students to “work™ the
text through text-dependent questions
which require students to find the evidence
of their answers in the text.

As the teacher you use questions
differently. They are not meant to
Interrogate the class to see who read the
assignment and who did not.

WISCONSIN
EEEEEEEEEEEE
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FIGURE 2.2

WAYS OF ASSISTING READERS THROUGH THEIR ZONES OF PROXIMAL DEVELOPMENT: MODES OF SCAFFOLDING
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Access Point #3: Collaborative
Conversations

Is a critical linchpin in the process of
assessing complex texts
Supports student learning in the
absence of the teacher a

Provides opportunities for students to
apply skills and strategies
Allows for authentic practice of
academic language
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Access Point #4: An Independent
Reading Staircase
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Building Collections of Appropriately Complex
Texts in All Disciplines

What Is so comlex
about text
complexity?

INSTRUCTION


http://www.livebinders.com/media/get/NDQ4Nzg3Mg==

Access Point #5: Demonstrating

Understanding and Assessing Performance

Deeper
comprehension is not
the ultimate goal.

What can students be asked to do
with that deeper understanding?

>
To KNOW ...AND ... I~

Be able to DO!
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In Conclusion

Science literacy begins with each science
teacher being aware of the unique
demands of science text.

Lessons need to be strategic and
purposeful and involve the same reading,
writing, speaking & listening that real
scientists use.
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In Conclusion

Use the support available in your district
such as a literacy coach.

Contact your CESA for workshops and
additional support.

Contact Dr. Kevin Anderson

Contact Sid Larson , Literacy Consultant
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