NHPS SCIENCE C.I.A. meeting MAY 2014:
Academic Vocabulary
• -Announcements:
– -Stay the course on curriculum/standards no NGSS decisions yet.
– Assessments (give by June 17, due end of school, June 25)

REMINDER: CCSS ELA-HST standards
intersect with Science Practices!
Common Core ELA Standards are not the totality of what
students should know and be able to do.
Common Core ELA Standards provide a common
approach and language to how students interact with
text.
“Text” is defined as beyond sentences and paragraphs of
words into all sources of information.
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ELA Common Core Instructional Shifts
1. Building knowledge through content-rich
nonfiction and informational texts
2. Reading, writing and speaking grounded in
evidence from text, both literary and informational
(sources)
3. Regular practice with complex text and its
academic language
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Research of Common Core Learning Standards
Shift 3

• The difference in students vocabulary levels is a key factor in
disparities in academic achievement

• Only 5 - 15 percent of new words encountered upon first reading
are retained therefore vocabulary instruction needs to be frequent
and systematic in schools
• If students are going to grasp and retain words and comprehend
text, they need incremental, repeated exposure in a variety of
contexts to the words they are trying to learn.
• When students make multiple connections between a new word
and their own experiences, they develop a nuanced and flexible
understanding of the word they are learning.

Words in Context
For a reader to grasp the meaning of a word, two things must happen
•The reader s internal representation of the word must be sufficiently
complete and well articulated to allow the intended meaning to be
known
•The reader must understand the context well enough to select the
intended meaning from the realm of the word s possible meanings
• Growing complexity of texts students must read
• Staircase of complexity
• Focus on academic vocabulary
– Three tiers
– Across content/disciplines
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– Words like ignite and commit

The Key

• The key to students vocabulary
development is building rich and flexible
word knowledge.
• Students need plentiful opportunities to
use and respond to the words they learn
through playful informal talk, discussion,
reading or being read to and responding to
what is read
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I. Beck, M. McKeown and L. Kucan
• Outlined a useful model for conceptualizing categories of words
readers encounter
• Describe three levels or Tiers in terms of the words commonality
(more to less frequently) and applicability (broader to narrower)
• All three Tiers of vocabulary are vital to comprehension and
vocabulary development
• Learning Tier Two and Tier Three words typically requires more
deliberate effort by teachers and students (for students whose first
language is English)
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Tier One Words

Tier Two Words

• Words of everyday speech

• General academic words

• Usually learned in early grades

• More likely to appear in written text rather than speech

• Not considered a challenge to the average native speaker

• Appear in all sorts of texts

• Important but not the focus of academic language instruction
• Examples: baby, walk, said, go, blue, water, big, small

– informational texts, technical texts, and literary texts
• Highly generalizable because they are found across many types of
texts
• Represent subtle or precise ways to say relatively simple things
(example: saunter instead of walk)
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Tier Three Words
• Domain-specific words
• Specific to a domain or field of study (examples lava, legislature,
circumference)
• Key to understanding a new concept within a text
• More common in informational text because of their specificity and
close ties to content knowledge
• Recognized as new and hard words for most student readers
• Often explicitly defined by the author of a text, repeatedly used
and heavily scaffolded (eg a part of glossary)
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TO DO: FIND Examples of Tier Two and Tier
Three Words
In early times, no one knew how volcanoes formed or why they
spouted red-hot molten rock. In modern times, scientists began to
study volcanoes. They still don t know all the answers, but they know
much about how a volcano works.
Our planet made up of many layers of rock. The top layers of solid
rock are called the crust. Deep beneath the crust is the mantle,
where it is so hot that some rock melts. The melted, or molten, rock
is called magma.
Volcanoes are formed when magma pushes its way up through the
crack in Earth s crust. This is called a volcanic eruption. When
magma pours forth on the surface, it is called lava.
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“answer”
In early times, no one knew how volcanoes formed or why they
spouted red-hot molten rock. In modern times, scientists began to
study volcanoes. They still don t know all the answers, but they know
much about how a volcano works.
Our planet made up of many layers of rock. The top layers of solid
rock are called the crust. Deep beneath the crust is the mantle,
where it is so hot that some rock melts. The melted, or molten, rock
is called magma.

TO DO!
Using Articles: Instructions for work time (13 min)
• Context for selected text
– Where in the unit will we use this text?
– Why are students reading this text? (desired outcomes)
– What prior knowledge should students have?

• Independently read the text
• Identify Tier II and Tier III words

Volcanoes are formed when magma pushes its way up through the
crack in Earth s crust. This is called a volcanic eruption. When
magma pours forth on the surface, it is called lava.
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Identifying Tier II and Tier III Words
Text Context:
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Warnings
• Beware of pre-printed lists for Tier II and Tier III vocabulary words
• Use professional judgment based on what students need to
know, understand and be able to do

!
!

Tier II!

Tier III!
!

!
!

• Identify Tier II and Tier III words carefully and determine the most
effective way for students to learn these words
• Tier III domain-specific tied to a unit of study, necessary for
students to understand the content or subject area information

!
!
!

• The acquisition of vocabulary does NOT happen when students
use dictionaries to look up words

!
!
!
!
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Marzano s Six Step Process

Step!One!

Teacher!presents!the!term!in! student!friendly !language:!
1. The teacher provides a description, explanation, or example of the term.
(NOT DEFINITION!... ) a ___ does this, not a ___ is
2. Linguistic definition – students restate the description, explanation, or
example in their own words.
3. Nonlinguistic definition – students construct a picture, pictograph, symbolic
representation, or act out the term.
4. The teacher extends and refines understanding of the word by engaging
students in activities that help them add to their knowledge of the terms in
vocabulary notebooks.

• Describe!the!term!
• Explain!the!term!
• Give!an!example!of!the!term!
• Provide!ac@on!words,!essen@al!characteris@cs,!etc..!
!

5. Periodically ask students to discuss the terms with one another.
6. Involve students in games that enable them to play with the terms and
reinforce word knowledge.
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Step!Two!
Students!restate!term!in!their!own!words:!
• Rely!on!background!knowledge!and!experience!
• Use!descrip@on,!example,!explana@on!of!their!own!
• Form!links!between!new!term!and!those!already!known!
• Connect!to!prior!knowledge/experiences!

Step!Three!
Students!represent!term!using!a!graphic,!picture,!or!pictographic!
form:!
• Allows!processing!of!informa@on!in!new!modality!
• Provides!second!processing!of!the!informa@on!to!reinforce!and!
deepen!meaning!

Step!Four!
Students!use!the!term!in!other!contexts!to!build!a!deeper!meaning!
• An!academic!vocabulary!notebook!encourages!students!to!write!
their!con@nuing!impressions!and!understandings!of!the!word!
• Encourage!students!to!use!the!new!term!in!wri@ngs!and!
conversa@on!to!make!term!familiar!to!student!

Step!Five!
Students!discuss!the!term!with!peers!K!adding!to!their!
understanding!of!the!term:!
• Students!can!write!about!their!understanding!in!the!academic!
vocabulary!notebook!
• Discuss!with!class!understandings!of!the!term!and!note!what!
class!members!have!discovered!about!the!word!

Step!Six!
Vocabulary!games!give!students!more!exposure!to!the!term:!
• Various!games!will!provide!further!exposure!to!the!new!term!
• Students!will!gain!a!deeper!integra@on!of!the!word!by!its!
con@nued!review!
!
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Recommended SPECIFIC
INSTRUCTIONAL STRATEGIES

1. WORD SORTS

• 1. Word Sorts

• In a Word Sort (Gillet & Kita, 1979), students classify words into
categories based on their prior knowledge and experiences. This
strategy helps students recognize the semantic relationships among
key concepts.

• 2. Preview in Context

• Students are asked to sort vocabulary terms into different categories.

• 3. Frayer Model

• There are two types of word sorts. In a “closed sort” the teacher
provides the categories into which students are to assign words. In an
“open sort” students group words into categories and identify their
own labels for each category.

• (from before Word Wall?)

• Word sorts help students develop a deeper understanding of key
concepts.

25

26

Procedure for Word Sorts
1. Select 15 – 20 vocabulary terms that are important to understanding the
lesson and write them onto 3x5 index cards, one word per card.
2. Individually or in groups, students then sort words into categories.
3. If it is a Closed Word Sort, inform the students of the categories you have
selected. (NOT RECOMMENDED)!
4. If it is an Open Word Sort, tell the students to read the words and cluster
them into categories that make sense to them. They need to be able to defend
their classifications.
(rules for categories? Must have at least three words, has to be a science
reason?)
5. As students complete their Word Sort, invite them to examine how others
have clustered the words.
6. Classifying and reclassifying helps students extend and refine their
understanding of the concepts studied.
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2. PREVIEW IN CONTEXT
(t-s, discourse! … could also be s-s, fishbowl,

)

1. Select words from text you think are unfamiliar and key to the
understanding of the text.
2. Show students where the words are in the text and read the
context surrounding the new word. Read aloud the passage and
have the students read it silently.
3. Use questioning and discussion to lead students to a probable
meaning. Use the following passage from Mummies, Tombs, and
Treasure:
•

Without preservation, dead animal matter usually decays very quickly. This is
true of plant matter, too. A dead bird or cat, a piece of rotting fruit, can show the
stages of decay. Decay is caused by bacteria.
28

Preview In Context: Expand the Word Meaning

Preview In Context: Specify the Word Meaning

Without preservation, dead animal matter usually decays very quickly.
This is true of plant matter, too. A dead bird or cat, a piece of rotting
fruit, can show the stages of decay. Decay is caused by bacteria.

4. Now lead the students to an understanding of the word. By
asking them questions, you encourage them to use prior
knowledge and clues to arrive at a meaning. An example of
this type of questioning:

5. After students have a basic understanding of the word, try to
deepen their understanding by discussing synonyms, antonyms, etc.
The discussion might go as follows:

•Teacher: What does the text tell you about the word decay?

•

Teacher: Can you think of other things that decay?

•

Student: Teeth. I get cavities somehow.

•

Teacher: How do we prevent decay?

•

Student: Put something on things to keep them from decaying.

•

Teacher: Like what?

•Teacher: How could you tell from this text that decay means “to rot”?

•

Student: Fluoride keeps your teeth from decaying.

•Student: By what it says about rotting fruit.

•

Teacher: What about dead things? How do we keep them from decaying?

•

Student: You embalm dead people.

•

Teacher: So the fluid you use for embalming preserves things or keeps them from decaying.
Can you think of other words that mean the same as decay?

•

Student 1: Rot

•

Student 2: Spoil

•Student: The dead animals decay.
•Teacher: What happens to them when they decay?
•Student: They rot

Without preservation, dead animal matter usually decays very quickly. This is true
of plant matter, too. A dead bird or cat, a piece of rotting fruit, can show the stages
of decay. Decay is caused by bacteria.
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Examples?
• http://www.teachertube.com/viewVideo.php?
video_id=254388
• http://www.youtube.com/watch?v=g5p9uX-2rw4
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3. FRAYER MODEL
• The Frayer Four-Square Model (Frayer, Frederick, &
Klausmeier, 1969) is a word categorization activity that
helps students develop a thorough understanding of
important concepts by studying them in a relational
manner.
• It also provides a visual means of distinguishing items that
help define the concept from those that are just associated
with it.
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Frayer Model Diagram

Procedure for Frayer Four-Square Model

Name:

Date:

Essential Characteristics

Nonessential Characteristics

1. Select a key word or concept from the lesson, for example, ecosystem.
2. Generate a list of key characteristics of the concept. Key characteristics for
ecosystem might be relationships, interactions, surroundings, living things and
nonliving things.
3. Introduce the concept to students and show them your list of the key
characteristics. Have students generate examples of the concept. Record
responses on the Graphic Organizer. Examples of ecosystems might be
forests, cities, deserts and oceans.
4. Have students read the selection and check to see if the characteristics and
examples are accurate. Take time to clarify meaning of nonexamples.
5. Have students add nonexamples of the concept to their organizer. Some
items might move from examples and characteristics based on their reading
and collaborating with their peers. Nonexamples of an ecosystem might be
automobiles, solutions or electricity.
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Comparisons/
Contrasts

Examples

Non-Examples
Copyright ©2014 WorksheetWorks.com
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What is it like?

What is it? (category)

The Word

What are some examples?
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Examples of science Frayer Models used in
lessons
• http://sciencethemlkway.blogspot.com
• https://jennifertvirtualnotebook.wikispaces.com/Science
+and+the+Courts
• http://tothesquareinch.files.wordpress.com/2012/01/
frayer-1.jpg
• http://stephaniepearsondotcom.files.wordpress.com/
2012/10/frayer-example.png

TO DO:
(13 min) Task: Using the Tier II &
III Words you have identified from
your article, practice one of the
three strategies (word sort, frayer
model, context, and come up with
a class activitiy WITH teacher
language that you would use
.

37

38

Vocab Strategies to support students

Reinforce Connections

• Reinforce connections between words and
meanings

Acknowledge the appropriateness of an example/non-example and
how it connects to the word s meaning

• Add to students network of related words

•Student: A rock that can walk

• Suggest ways to apply the words

•Teacher: Who can tell something that would be absurd?
•Teacher: A rock that can walk would really be absurd, because that
doesn t make any sense at all!
• Key is to make connections between the words and meanings.
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Add to Students Network of Related Words
• Teacher: When you re exhausted you re really tired, tell us how
it feels?
• Student: Sweaty.

Suggest Ways to Apply Words
• Teacher: When you come in from recess you could say, I m
exhausted. When you climb the stairs you could say, I m
exhausted. when else could you say you were exhausted?
• Student: After riding my bike

• Student: Like I want to lay down.

• Student: when I stay up late

• Student: Out of breath.
Key is to keep connecting known words with new words.

• Student: When I run to see who wins
Key is to model for students and help them to apply the words to an
appropriate context.

Key is to TALK using language WITH students
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Encourage Students to Become Involved
• Does what Jack just told us about sound festive to you?
• What do you think of that-could a new bike be dazzling?
• What does it mean that Shana is reluctant to eat spinach?
• Why do you think Tiana called Mr. Jackson illustrious?
Key is to encourage students to become involved in
responding to peers comments
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An Important Source: the Teacher s Language
Use words in conversations with students when possible and
acknowledge when students use the identified words. Post some of
these words
• A student who worked at writing his name more clearly was called
persistent.
• When the student completed good work the teacher called it
exceptional.
• When the teacher announced that an individual, who had a
particular skill would be visiting, she was called an expert.
• Comment that the weather was inclement when school was
cancelled.
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Instructional Strategies for Maintaining
Words
Vocabulary research points strongly to the need for frequent
encounters with new words if they are to become permanent
part of an individual's repertoire.
• Relating learned words to new stories/explanations
• Including some target words in daily message
• Post and tally when any student uses the word during the
day or when student(s) notice the teacher used the words
• Frequent non linguistic representations
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4. Word Walls
• Introduce new words in a suitable context
through use of objects, pictures or diagrams
• Explain meanings carefully
• Provide a permanent model for high
frequency words

Examples of Lessons using Science
Vocabulary
http://www.learnnc.org/lp/pages/7079?ref=search
http://www.inspiration.com/sites/default/files/filemanager/file/
VisualizingVocabulary(2).zip
https://www.teachingchannel.org/videos/environmental-science-lessonanalysis
https://www.teachingchannel.org/videos/ccss-literacy-scienceclassroom
https://www.teachingchannel.org/videos/reading-teaching-strategy
https://www.teachingchannel.org/videos/teaching-science-with-currentevents?fd=1
http://www.youtube.com/watch?v=Ydf2f0RxQZw
http://education-portal.com/academy/lesson/science-vocabularyconcepts-study-skills-word-parts.html#lesson
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Integrating this Strategy

• Opening activity to review previously
learned vocabulary
• Small group activity during a lesson
• Whole class review at the end of a lesson

• Help students see patters and relationships
in words

• Individual practice during one-on-one
instruction

• Provide reference during reading and writing
activities

• This strategy can be applied to any topic

Suggestions

Word Walls

• Make words accessible and eye-appealing to
students
• Illustration provides a visual cue or graphical
representation
• The illustration should provide a clue to the
meaning of the word

Visually
Appealing

Simple

Creative

• Place words in categories
• If you integrate this strategy, use it frequently

Examples of good word walls
http://community.prometheanplanet.com/en/blog/b/blog/archive/
2011/10/12/teaching-science-vocabulary-with-wordwalls.aspx#.UyMw3v1SZZ4
http://ashleypicillosteachingportfolio.weebly.com/artifacts.html
http://www.flickr.com/photos/37774139@N05/6108002415/in/
photostream/
http://web.missouri.edu/~eret28/ISLT7360/FinalProject/Final/
media/wordwall2.jpg
http://web.missouri.edu/~eret28/ISLT7360/FinalProject/Final/
media/wordwall1.jpg

51

Vocabulary Casserole
Ingredients Needed:

20 words no one has ever heard before in his life
1 dictionary with very confusing definitions
1 matching test to be distributed by Friday
1 teacher who wants students to be quiet on Mondays copying words

Put 20 words on chalkboard. Have students copy then look up in dictionary.
Make students write all the definitions. For a little spice, require that
students write words in sentences. Leave alone all week. Top with a
boring test on Friday.
Perishable. This casserole will be forgotten by Saturday afternoon.
Serves: No one.

Adapted from When Kids Can’t Read,
What Teachers Can Do by Kylene Beers

Vocabulary Treat
Ingredients Needed:

5-10 great words that you really could use
1 thesaurus
Markers and chart paper
1 game like Jeopardy or BINGO
1 teacher who thinks learning is supposed to be fun

Mix 5 to 10 words into the classroom. Have
students test each word for flavor. Toss with a
thesaurus to find other words that mean the
same. Write examples meanings on chart paper
and let us draw pictures of words to remind us
what they mean. Stir all week by a teacher who
thinks learning is supposed to be fun. Top with a
cool game on Fridays like jeopardy or BINGO to
see who remembers the most.
Serves: Many

Adapted from When Kids Can’t Read,
What Teachers Can Do by Kylene Beers
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Comparisons/
Contrasts

The Word

What is it? (category)

What are some examples?

What is it like?

Frayer Model Diagram
Name:

Date:

Essential Characteristics

Nonessential Characteristics

Examples

Non-Examples
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Listen up. This blue whale’s earwax tells the story of its life and locale
http://newsela.com/articles/whale-earwax/id/1224/print
By Los Angeles Times, adapted by Newsela staff
Sep. 27, 2013 4:00 AM

In this Aug. 14, 2008, file photo provided by John Calambokidis, a blue whale is shown near a
cargo ship in the Santa Barbara Channel off the California coast. A giant plug of earwax pulled from a
dead blue whale is providing scientists with a detailed biography of the wild animal’s life, from birth to
death, in 6-month chapters.
The scientists’ new technique is described in the journal Proceedings of the National Academy of
Science. It arms researchers with a tool to understand a whale’s hormonal and chemical biography— and
a window into how pollutants, some long discontinued, still remain in the environment to- day.
Whales are often called marine sentinels because they can reveal a lot about the waters they swim
through, said Sascha Usenko. He is an analytic environmental chemist at Baylor University. “These types
of marine mammals that are long-lived have a great ability to accumulate contam- inants, and so they’re
often perceived as being sentinels of their ecosystem,” said Usenko, who helped write the study.
Reading, Not Just Counting, Wax Layers
Researchers often study tissue and even the stuff that whales exhale through their blowholes for
chemical clues. But for the most part, blubber, or fat tissue, reveals just the whales’ total accumulation,
said Gina Ylitalo, a Seattle-based research chemist who was not involved in the study. It doesn’t really
give scientists a play-by-play account of the animal’s chemical exposure or hormonal production over
time.
But Usenko realized that earwax is rich in lipids, just as fat is. So the same lipid-loving hormones
and chemicals found in a whale’s insulating blubber would also end up in its ear canal.
Wax is deposited in the ear over time. So it forms a plug whose layers can be counted like tree rings to
determine its age.
But Usenko wondered if scientists could do more than just count the waxy layers. What if they
could read each one, too? “If I could section out each one of those layers and perform an analysis of
each, then I could understand not only what they were exposed to today, but go back in time,” said
Usenko. He had studied ice and sediment core layers to understand an area’s environment over time.
Theory Put To A Smelly Test
To test this theory, the team took a very fine-toothed band saw to a 10-inch earplug pulled out of
a nearly 70-foot-long male blue whale. The animal died after a 2007 collision with a ship off the Santa
Barbara coast. “It’s naturally pretty heavy and strong and resilient,” Usenko said of the wax. The earwax
is mostly made up of keratin (the stuff in hair and nails) and lipids. “It doesn’t necessarily smell great.
When we were pulling it out, some of the crew actually just left.” The plug’s 24 layers are laid down in
light and dark stripes, Usenko said. The lighter bands are more rich in lipids and thought to result from
periods of abundant food. The darker parts may be a sign of leaner times.

They found that the whale’s testosterone levels spiked 400-fold when it was around 10 years old.
Researchers used the information to refine estimates of when a male reaches sexual maturity.
Levels of the stress hormone cortisol spiked 800 percent shortly after the whale’s testosterone
shot up. The stress hormone’s rise could be due to competition for mates.
The average concentrations of cortisol also doubled over the animal’s lifetime, which could be due to
many factors. Food availability, changes in social status, contaminant exposure or environmental noise
could change the stress level, the authors wrote.
A Track Record Of Pollutants In Ocean
Meanwhile, the chemical contaminants found—from flame retardants, pesticides and other
pollutants— also opened a window onto humans’ long-term effects on the ocean.
The researchers found several persistent organic pollutants in the whales’ bodies, particularly DDT, the
insecticide largely banned in the U.S. in 1972 in part for its suspected cancer-causing properties. But this
whale had been born after the chemical’s use was discontinued.
In fact, almost all of the organic pollutants in its wax came from four old pesticides and a PCB, a type of
chemical used in coolants and insulating fluids.
Many of the pollutants in the whale’s ear plug, particularly the discontinued chemicals, were
probably passed through its mother’s milk, Usenko said. Persistent pollutants spiked in the baby whale’s
first 6 months. Twenty percent of the total persistent pollutants in the whale’s 12-year lifespan where
accumulated during that period.
The researchers saw peaks in mercury too. One occurred when the whale was about 5 to 6 years
of age and another happened when it was about 10 years old. Because the whale seemed to travel up and
down the California coast, perhaps it was swimming through regions with increased mercury
contamination, the authors wrote.
“Asking Questions And Getting Answers”
“I thought it was a novel idea, to be looking at contaminants at those different time points,”
Ylitalo said. “It’s a neat little way to get that information.”
One of the great challenges of studying large whales is collecting samples from them in the field,
said Randall Davis of Texas A&amp;M University. This new method would allow scientists to pull a lot
of information from earwax samples that are already sitting in museum collections.
Usenko said he planned to study more blue whales’ earwax, and perhaps examine the earwax of other
species of whales, too. “It gives us a lot more opportunities and a new way of asking questions and
getting answers,” Usenko said. “That’s really exciting.”

