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Willard Brown 9/15/2014 3:29 PM

Comment [1]: Teacher Notes

Forward: The teacher notes highlight challenges and
opportunities particular to the MRSA investigation,
focusing on the READI learning goals and Reading
Apprenticeship approaches. Of course, so much
more goes into teaching high school science than
these notes touch on. The teacher notes are a
support for you as you prepare and implement the
investigation. The notes are NOT a comprehensive
guide. The investigation is NOT scripted curriculum.
Teacher expertise, craft and artistry is the
foundation of great teaching. It is our sincere
aspiration that these notes support you in your
deeply important work.

Text and Task Analysis: Do/re-do the reading and
writing tasks. Complete or update your Text and
Task Analysis for the first bit of the investigation. It
is good to do these freshly, not too long in advance.
The purpose is always to identify opportunities and
challenges, set evidence-based literacy goals, and
plan the scaffolds necessary to support student
learning.

Grouping: The beginning of an investigation is a
great opportunity to switch up groups.
Heterogeneous mix of strength and interests is
often a successful approach. No one rule for
grouping but design all groups to have a good
likelihood of success together (with your support!).

Posters Logistics: Decide how you will manage the
posters in the investigation. What posters are called
for and when? Which are persistent through the
investigation? [Reading Strategies List, Evidence
interpretation: MRSA, E/I: Antibiotic resistance,

E/I: Evolution, Word Wall, Scientific Model
Construction Strategy list, Scientific Models Criteria
list] Which are temporary? Etc.

Supports for Equity & Engagement: The beginning
of a unit is an opportunity to introduce new
processes to support equitable participation. Some
ideas include using popsicle sticks (craft sticks) with
students’ names to chose randomly who gets to
share in class discussions, assigning colors to
students and using the colors to make sure
everyone speaks in whole class discussions, or
having groups choose a new spokesperson for each
class discussion.
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MRSA Investigation

MRSA is a serious threat to the public. Scientists have studied this deadly
infection for many years because it is an important public health issue.
MRSA is also a significant scientific puzzle, because many of the
treatments used to cure MRSA infections work less well now than they did
forty, twenty, ten, or even five years ago.

One goal for the MRSA investigation is to make sense of the MRSA
phenomena through creating explanatory scientific models for how it
emerges and spreads.

A second goal for our investigation into MRSA is to determine the best
measures (or courses of action) to manage the public health challenge
presented by the infection, and to share what we have learned with our
community.

Our third goal is to uncover powerful practices for reading science texts for
the purpose of construction and critique of scientific models — in essence
reading, talking, listening, and writing scientifically.

This MRSA investigation has four phases:

* MRSA infection

e Transmission and spread of MRSA

¢ Evolution of SA to MRSA

* Managing the public health challenge of MRSA

Each phase includes texts to read and make sense of, group and class
discussion, and construction and critique of science explanatory models or
science recommendations.

Willard Brown 9/15/2014 3:37 PM

Comment [2]: Teacher Notes

The opener: The flow for the opener is not fully
articulated in the student materials. Here are some
ideas to help you plan out how to launch the
investigation:

Read and discuss this introduction. A strong opener
for the module could include students reading the
cover and introduction. A golden lines protocol
could to bring to fore the ideas that stand out to
students (both interests and concerns) and put
student reading, thinking, and talking in the center
stage.

Preview the materials: The opener might also
include an opportunity to preview the investigation
(both packets) and the reader. Discussion prompts
might be: what did you notice? What did you
think/predict? What did you wonder?

A routine of reading: The investigation includes

several brief introductions of science practices as
well as directions. Treat these as texts to be read.
Make it a practice for students to do this reading
work. Support it with brief clarifying discussions.
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MRSA Infection
Beginning With What We Know, Think, and Wonder

Individual think-write

Willard Brown 9/15/2014 3:57 PM

What do you know, think, possibly remember, guess at or wonder about any two of Comment [3]: Teacher Notes
the fOHOWiIlg terms? Framing the Think-Write: Important to frame the

activation of prior knowledge as gathering up and

N N " P E— sharing our current knowledge and ideas about the
baCterla 1nfeCt10n antlblOth 6 topics as a way for students to help themselves
and each other (to be ready) to learn. Questions and
cloudy recollections and even wrong facts are
helpful in this regard because they can develop into
a reading purpose, and the texts could offer
corroborations or counter-evidence that begins to
illuminate misconceptions so they may be
authentically resolved.

Independence: The goal of this Think-Write is to
support students in taking up the practice of
strategically and deliberately mining their own and
their peers’ schema as a practice for reading and
knowledge building.

antibiotic resistance MRSA evolution

Willard Brown 8/8/2014 1:58 PM

Comment [4]: Teacher Notes

Snooping is essential: Formative assessment at this
point helps you get a sense of who may have
interesting ideas (both accurate and inaccurate) to
share. Helps you be ready to facilitate the dynamics
of the whole class discussion.

(EE——SSS————

Pair discussion Willard Brown 9/15/2014 3:58 PM

Comment [5]: Teacher Notes

* Take turns Sharlng yOllI' 1deas fOI‘ one minute eaCh' Our current ideas, not notes: It can be valuable to

* Add part.ner’s ideas to yOl:II' chart. . underscore that the point is to gather a set of ideas
» Stellar idea: Select one idea that you or your partner can share with the class. about each topics as a starting place. So elicit for
Mark lt Wlth a star. multiple viewpoints on each. Encourage students to

add peers’ ideas to their own chart. Might consider
eliciting which ideas they chose to add and why.

Whole class sharing of our initial thoughts

Talk Stems: Both Science Talk stems and Teacher
Talk Stems For Supporting Metacognitive

e Share stellar ideas. Conversation might be useful support for eliciting
L4 LiSten Closely, students’ thinking. Both documents can be found
e Use science talk stems. through the box.com link.

e Add peers’ideas to your chart.

Formative assessment of student content
knowledge: This is an opportunity to note student
conceptions and misconceptions about bacteria,
resistance, evolution etc. Based on this, you can
identify ideas in the upcoming texts for deliberate
attention.
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MRSA Infection
MRSA in the News

Reading as inquiry: In the MRSA investiﬁation, our reading supports development of
science-reading savvy and building science knowledge. Whenever we read, we’ll make
our thinking visible so we can consider together how we read science and learn from
each other. After we read we’ll discuss how we read the text and work through any
challenges the text presents. We will record the science reading process that we use on
our class science reading strategies list, updating it as we read different texts. We will
also discuss what we are noticing and thinking about MRSA, antibiotic resistance
and evolution. We will use evidence and interpretation notetakers and posters to keep
track of our ideas each time we read.

Individual think-write: preview

* Locate the reading strategy list, and the texts “Superbug MRSA Worries Doctors,
Athletes,” and “Kansas City Teen Gets MRSA from Attempted Lip Piercing,
Almost Dies” (MRSA Reader pages R1-5).

* [Take two minutes to look over the two texts and respond to the prompts below.

o What might be challenging about reading these two articles?

o What might be interesting about reading these two articles?

o What kind of sources are these?

o What kind of science information might they contain about MRSA?

o What might you do to get as much as possible from the reading this article?

Pair discussion

» Take turns sharing your ideas for one minute each.

¢ Add notes about your partner’s ideas onto your own response.

¢ Stellar idea: Select one response that you or your partner can share with the
class. Mark it with a star.

Whole class discussion

Share stellar ideas.

Listen closely and respond to your peers ideas.
Use science talk stems.

Add peers’ best ideas onto your own response.

Willard Brown 9/15/2014 3:59 PM

Comment [6]: Teacher notes

Text and Task Analysis Reminder: Do the student
reading tasks and analyze the text and the task,
both schema and strategies. Identify a literacy goal
for your students with the text (i.e. the reading
process you used that you want your students to
begin using). Prepare a think-aloud model that
supports the literacy goal you identified.

Reminder: Orchestrate students’ reading and
discussing the introduction. Orchestrate the student
reading and clarifying the directions. Make these
routine.

Willard Brown 9/15/2014 3:59 PM

Comment [7]: Teacher notes

Responses: Student may write responses in the
space below. The space is modestly sized because

Choice: Offering students the choice to answer any
2-3 of the five questions supports quality thinking
over just getting it done. Or, offer some choice and
specify a 'must do' question or questions. Frame
the choice as an opportunity to share their best
thinking. Usually some will have responded to each.

(——SSSSS————.

Willard Brown 9/15/2014 4:00 PM

Comment [8]: Teacher note:

Reminder: Snoop on the pair discussions, politely.
Notice their schema, interests, trepidations as a
formative assessment. All useful information.
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MRSA in the News

eacher model
rr ‘ Willard Brown 9/15/2014 4:01 PM

. . Comment [9]: Teacher Notes
* Locate your science reading stems.

* Locate “Kansas City Teen,” and “Superbug MRSA Worries Doctors, Athletes,” Rémi?dfr: Keezthe modelltwief:;r_\wm one
(R1_5)_ minute long, and use a couple reading processes

+ Listen and make notes below about the teacher’s reading process. hat support the fiteracy goal for the text

If a more extensive model is needed, you might try
using a reciprocal model where you model a bit and
then orchestrate a Metacognitive Conversation
about what you modeled. Then you invite one or
more students to model their reading processes for
a bit. The you orchestrate a Metacognitive
Conversation about what the student modeled.
Then you can continue with another bit of teacher
modeling.

Recall the video of the teacher and student reading
'Superman and Me.'

Whole class discussion

*  What did you notice about how your teacher read the science text?

*  What are some science reading processes that you noticed?

*  Which were new or particularly useful for this text?

* What additions or revisions can we make on the reading strategies list poster?
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MRSA in the News

Readi

OR

ng and making thinking visible

Think aloud: Partners take turns thinking aloud by paragraph for the first
section. One partner thinks aloud while the other partner makes notes in the
rﬁargln of the text about their partner’s thoughts. Help each other make sense of
the text.

Talk to the text: Individually talk to the text on the first section. Pairs take
turns sharing their talk to the text comments. Help each other make sense of the
text.

Use the science reading stems to help you share your reading process.

Pair discussion

Aft

er reading discuss and respond to the prompts.

Words: What new words or word-uses did you encounter? How did you make
sense of their meaning?

Confusions or clarifications: What parts of the text were unclear? Where do
you have questions? Work together to clarify confusing parts of the text and to
answer questions that you have.

Readin§ process: What other science reading processes were important for
your reading?

Inquiry: What are you noticing or wonderin‘gNnow.about MRSA, antibiotic
resistance or evolution? What is interesting? What is important?

Stellar ideas: Select a new word, a confusion or clarification, or a reading
process AND one idea or question about MRSA, antibiotic resistance or evolution
that you or your partner can share with the class. Mark them on your text with a
star.
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Whole class discussion

* Share a new word, confusion or clarification, or a reading process.

¢ Which reading strategies helped make sense of the text?

* What additions or revisions can we make on the reading strategies list poster?

¢ Share new ideas about MRSA, antibiotic resistance and evolution.

*  What ideas and questions can we add to the evidence interpretation posters for
MRSA, antibiotic resistance and evolution?

*  What new words can we add to our word wall?

Re};l)eat above steps for remaining sections of “Superbug MRSA Worries Doctors
%’g letes” and for “Kansas City Teen Gets MRSA from Attempted Lip Piercing, Almost
ies.

Willard Brown 9/15/2014 4:00 PM

Comment [10]: Teacher note

Teacher expertise, not scripted curriculum: The
bullets here are an outline for the discussion. The
emphasis will depend on the strengths and struggles
of your students. For you text and task analysis and
formative assessments of process and content you
also will have reading challenges, reading processes
and ideas from the text you want to emphasize.

The Teacher Talk Stems For Supporting
Metacognitive Conversation may be helpful here.

First instance of the Persistent Posters: These are
used twice here and revisited throughout the MRSA
investigation

* Reading Strategies List

* Evidence interpretation: MRSA

* E/I: Antibiotic resistance

* E/I: Evolution

* Word Wall
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MRSA Infection
Living and Learning

Individual think-write

Respond to either of the following two prompts.

* What is a word, that for you, the .meanin%(has changed over time? How did it
chan%e and why? A response might be like: I used to think that meant but
now I know that it means ecause .

* Have you experienced learning a new word and then suddenly noﬁici‘rllﬁlthat word
appearing everywhere? What was the word? When did you learn it? Where do
you then recall noticing it? How do you account for the phenomena?

Pair discussion

» Take turns sharing your ideas for one minute each.

* Add notes about your partner’s ideas onto your own response.

* Stellar idea: Select one response that you or your partner can share with the
class. Mark it with a star.

Whole class discussion

e Share stellar ideas about word learning.

¢ Listen closely.

* Use science talk stems.

* Add great ideas from your peers to your own response.

Will Brown 9/15/2014 4:03 PM

Comment [11]: Teacher Note

Teacher Model: A prewritten, genuine response for
each of these might clarify the prompts for students
and show how much you expect them to write in a
response. Consider for your model using one word
that has a science connection and one word that
does not have an explicit science connection to
encourage students to think broadly. The big idea is
that everyone is a language learner and everyone
has schema for noticing and working with words
that have multiple meanings (multiple denotations
and even multiple connotations).

Just Because: It may be important here to talk
about why and how meanings change. Change may
come in the form of a better understanding of that
word. Or it may be a more nuanced understanding
of the different meanings the same word can have
in different contexts. This may be helpful to explore
in the teacher model that is used.
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MRSA Infection
MRSA in Our Homes

Individual think-write: preview

Locate your science reading stems.

Locate: “How long do microbes like bacteria and viruses live on surfaces in the
home at normal room temperatures?” (pages R6-7)

Take two minutes to look over the text and respond to the prompts below.
What might be challenging about reading this article?

What might be interesting about reading this article?

What kind of text is this? How do you know?

What predictions can you make about the kind of science information it
may contain and how it might inform our investigation of MRSA?
What might you do to get as much as you can from reading this article?

0000

o

Pair discussion

Take turns sharing your ideas for one minute each.

Add notes about your partner’s ideas onto your own response.

Stellar idea: Select one response that you or your partner can share with the
class. Mark it with a star.

Whole class discussion

Share stellar ideas.

Listen closely and respond to your peers ideas.
Use science talk stems.

Add peers’ best ideas onto your own response.

Will Brown 9/4/2014 4:51 PM
Comment [12]: Teacher Note

Leverage Gross-out Factor: This text has a bit of
gross-out appeal to it. It may be an opportunity to
pull-in some less frequently heard students into the
whole class discussion.
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MRSA in Our Homes

Survival words: There are many words, terms and symbols that are used only in
science, or that have particular meanings in science texts. Developing your own sa

for deafing with new words while reading — predicting which new words will be the most
valuable to focus on learning and having strategies for learning in them while reading —
is invaluable for science reaﬁing and science knowledge-building.

Teacher model

* Listen and make notes below about the teacher’s reading process.
* The text for the teacher model is not a source of information for MRSA
investigation.

Methanotrophic bacteria occupy benthic microbial mats in
shallow marine hydrocarbon seeps, Coal Oil Point, California

Microbial mats composed of giant sulfur bacteria are observed
throughout the benthos along continental margins. These
communities serve to oxidize dissolved sulfides to sulfate, and
are typically associated with the recent exposure of sulfide-rich
sediments. Such mats are also ubiquitous in areas of
hydrocarbon seepage, where they are thought to consume
sulfide generated in underlying sediment. Despite the high
abundance of dissolved methane in hydrocarbon seeps, few
studies have considered the importance of methanotrophy in
mat communities.

Source: Ding, H., and D. L. Valentine (2008), Methanotrophic bacteria
oqc111)py benthic microbial mats in shallow marine hydrocarbon seeps, Coal
0Oil Point, California, J. Geophys. Res., 113, Go1015, doi:
10.1029/2007JG000537.

Whole class discussion

*  What did you notice about how your teacher handled new words while reading?

Willard Brown 9/15/2014 4:15 PM

Comment [13]: Teacher Notes:

Preplan your model. Keep it short and sweet. Focus
on puzzling through one or two words only. Possible
processes to model: how you decide which words to
work on, how you try to make sense of them, and
how you decide if you have made enough progress
with the word. Consider using talk stems from the
science reading talk stems list/bookmark.

Background Info: Just in case you want to read the
rest of the article -- probably not necessary for the
purpose of modeling your reading processes with
the excerpt. Nevertheless, the link is:
http://onlinelibrary.wiley.com/doi/10.1029/2007)G
000537/pdf
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MRSA in Our Homes

Individual reading

Note new words.

* Locate: “How long do microbes like bacteria and viruses live on surfaces in the
home at normal room temperatures?” (pages R6-7)

* Underline words in the text that are new to you or are familiar but used in
unfamiliar ways.

* Circle any of these words that you predict that you will need to understand in
?rdeﬁ‘to understand the main ideas of the text. These are your survival words

or this text.

Pair discussion

Take turns sharing your own survival words and your reading processes.
* Survival words: Discuss why you picked the word:
o Isitan unfamiliar word or a familiar word used in an unfamiliar way?
o What clues in the text suigest that it will be important to clarify the word’s
meaning to understand the main ideas of the text?
* Stellar idea: Select one survival word that you or your partner can share with
the class. Mark it with a star. Be ready to explain why you picked it and why you
decided that it was an important word for this text.

Whole class discussion

* Share survival words and reasons for picking them.

* Help clarify the meaning of your peers’ survival words if you already know them.

* If you uncover new survival words circle them in the text, or if you learn what
they mean in this text make a note on the text.

*  Which reading strategies helped in deciding which words are worth
understanding?

* What additions or revisions can we make on the reading strategies list poster?

10

Will Brown 9/9/2014 4:13 PM

Comment [14]: Teacher Notes:

Framing word learning as normal: For instance,
“Word learning is cool. Noticing and grappling with
new words is truly a way of being smart. Reading
texts in which you meet new words is how to learn
new words. If we never read texts with new and
challenging words then we are not learning as much
as we could be. So meeting and learning new words
is normal. It is often a bit of work but that is okay
because we can handle it.”

Framing word learning as pivotal to science
learning: Part of learning to be a scientist involves
learning the new vocabulary and new meanings of
old and new words in the context of science
learning. Grappling with words can give us clues
that help us make sense of complicated words.
Working with words and new language is an
important part of what it means to do science.
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MRSA in Our Homes

Reading and making thinking visible

* Think aloud: Partners take turns thinking aloud by paragraph with “How long
do microbes like bacteria and viruses live on surfaces in the home at normal room
temperatures?” One partner thinks aloud and the other partner makes notes in

OR the margin about their partner’s thoughts.

¢ Talk to the text: Individually talk to the text on “How long do microbes like
bacteria and viruses live on surfaces in the home at normal room temperatures?”
Pairs take turns sharing their talk to the text comments paragraph by paragraph.

* Help each other figure out what the survival words mean in this text.

Pair discussion

Will Brown 9/15/2014 4:17 PM

. Reggling process: What science reading processes were important for your Comment [15]: Teacher Notes:
reading?
* Inquiry: What are you noticing or wondering now about MRSA, antibiotic Formative Assessment: Asyou lstenyoucan
resistance or evolution? What is interesting? What is important? identify students to share ideas that can enrich the
. whole class discussion.
* Stellar ideas ) ) )
o Select one survival word or science reading process that you or your Equity: Work to hear from less frequently heard
partner can share with the class. Mark it with a star. Be ready to tell what students. Can ask them to be ready to share an idea
Oil 01(“1 your partner did, where in the reading/text you did it and how it |_in the whole class discussion. )
elped.

o Also, select one new idea or question about MRSA, antibiotic resistance, or
evolution that you or your partner can share with the class. Mark them on
your text with a star.

hole class discussion
M ‘ Will Brown 9/5/2014 11:45 AM

* Share how we clarified survival words and what they mean in this text. Comment [16]: Teacher Notes
* Help each other figure out the meanings of any remaining survival words.
*  Which reading strategies helped in deciding which words are worth

Posters: Add to the same posters again.

* Reading Strategies List

ing?
understandmg. . . . . . * Evidence interpretation: MRSA
*  What additions or revisions can we make on the reading strategies list poster? « E/I: Antibiotic resistance
¢ Share new ideas about MRSA, antibiotic resistance and evolution. « E/I: Evolution
*  What ideas and questions can we add to the evidence interpretation posters for * Word Wall

MRSA, antibiotic resistance and evolution?
¢  What new words can we add to our word wall?

11
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MRSA Infection
Cause, Effect, Mechanism, and Explanation

Individual

What glo you know, think, possibly remember, predict or wonder about the following
termss?

cause effect

mechanism explanation

Pair discussion initial thoughts

¢ Take turns sharing your ideas for one minute each.
e Add partner’s ideas to your own chart. '" Br°n915204 18 M
 Stellar idea: Select one idea that you or your partner can share with the class. omment [17]: Teacher Notes:

Mark it with a star.

Formative assessment: Elicit many voices and many
ideas. Defer responding until many ideas have been
Mhole Class Shal‘ing1 surfaced. Rather, listen closely for students’ notions

about cause, effect, mechanism, and explanation.
Consider how the ideas students shared relate to
the scientific use of these terms needed for the
MRSA investigation, biology, and science methods
writ large.

e Share your stellar idea.

» Listen closely to your classmates’ ideas.
* Use science talk stems.

M Add peers’ 1deas to your chart. Responsive instruction, short-term: If needed and
possible in a few words, leverage student response
as a foundation for clarifying how these terms will

be used in this investigation.

Responsive instruction, long-term: It may be
helpful to return to these words and follow up on
students’ changing understandings of their
meanings in the context of the MRSA investigation.

12
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MRSA Infection

Finding Evidence

The most important goal of science is developing explanations (or models) of how
natural phenomena work. For the MRSA investigation, you and your classmates do the
work of forming explanations for how MRSA works. For now the focus is finding
evidence that might relate to the inquiry question:

Teacher model

How does MRSA infect people?

* Make or locate: A MRSA evidence and interpretation notetaker

* Locate: “Superbug MRSA Worries Doctors, Athletes,” “Kansas City Teen Gets
MRSA from Attempted Lip Piercing, Almost Dies,” and “How long do microbes
like bacteria and viruses live on surfaces in the home at normal room
temperatures?” in the MRSA Reader, pages R1-7.

* Listen and make notes below about the teacher’s reading process.

Source

Evidence

Interpretation

Whole class discussion

* What did you notice about how your teacher identified evidence and formed
interpretations?

13

Willard Brown 9/15/2014 4:19 PM

Comment [18]: Teacher notes:
Reminder - Preplan the teacher model

Focus on the HOW: Focus the teacher model on the
how more than on the what: model how you came
up with the evidence and interpretation; how you
decide the idea from the text was evidence for the
question at hand, how you decide what sort of note
to make, how you came up with the interpretation
that tied the evidence to the question.

Reciprocal Model: Brevity is valued but it is not
always possible to model complex reading processes
in under a minute. You may consider using a
reciprocal model: engaging students in sharing an
evidence and interpretation and how they came up
with it. You will most likely need to explicitly elicit
the HOW from students. They will be more likely to
share the what. It is valuable for them to share
both.
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Finding Evidence

Individuals

* Reread “Superbug MRSA Worries Doctors, Athletes.”

* Identify evidence for how MRSA infections occur.

* Underline or highlight the evidence you find. Mark each I for infection.
* Make notes in your MRSA evidence and interpretation notetaker.

Pairs or small groups

* Take turns sharing the evidence you found and the interpretations you made.

¢ Add new evidence to your MRSA evidence and interpretation notetaker.

* Stellar idea: Select one piece of evidence and one interpretation that you or
your partner can share with the class. Mark where it is in the texts with a star so
you can find it and direct your peers to it.

Will Brown 9/15/2014 4:21 PM

MhOIE class\ Comment [19]: Teacher Notes:

. . . . . Bal f tent and P : The i diat
* Share stellar ideas (one piece of evidence and one interpretation). P o R

o Explaln where 1t1s1in the text set. . . evidence/interpretations shared. The mid-range
o Explain how you and your partner knew it was evidence about content goal is to vet the evidence/interpretations
MRSA infection. so that they end up well grounded in the texts and

o Explaln the reading strategy you used to identify it. scientific principles. The process goal is for students
* Listen and respond to your peers ideas. Use science talk stems. iy Shaf o They 'dj’r‘]"f'edh'deas o e""’?;‘“’
* Add new evidence and interpretations to your MRSA evidence and interpretation ntorarotation. T o ey came up with an

notetaker. '

* Which reading strategies helped identify and interpret evidence in the text? Product and process go hand in hand: Eliciting
*  What additions or revisions can we make on the reading strategies list poster? multiple interpretations of proffered evidence,
including dissenting viewpoints AND focusing on the
why and how, helps get to the bottom of what ideas
from the text may be evidence for the question at
hand as well as how they are evidence for it, and
how they inform responding to the question.

« . . . . Support for thinking about “evidence”: Thisis a
Repeat above steps for “Kansas City Teen Gets MRSA from Attempted Lip Piercing, (RGeS S (00 e [ (el
Almost Dies,” and “How long do microbes like bacteria and viruses live on surfaces in conversations around knowledge-building: what
the home at normal room temperatures?” counts as evidence? Eliciting these ideas about what
counts as evidence and why is a great way to
ground the E/I note taker that students will be
returning to throughout the module and as they
read additional texts. These are ongoing supports
for the model-building and revision students will do
throughout the rest of the module.

Posters: You might revisit any of the persistent
poster but will likely have new ideas for the MRSA
L E/I and for the reading strategies list.

14
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MRSA Infection
Identifying the Components and Their Roles

To understand a phenomenon, scientists ask what are all the components (players)
involved, what are the cause-and-effect relationships among them, and what are the
mechanisms. To help themselves with the sense-making, scientist write their ideas using
words, numbers, and visuals to represent the components, causes, effects, and
mechanisms. For the MRSA investigation we’ll use words and visuals to represent and
communicate how MRSA infects people as we make sense of it.

Individual think-write

Locate: your MRSA evidence and interpretation notetaker and your cause-effect-

mechanism-explanation chart on page 12. Review the evidence and interpretations

you noted. Respond to the three prompts in the space below and, if needed, on the

next page.

*  What components or players need to be in the model? How do I know?

*  What relationships between them need to be represented? How do I know?

*  What kinds of visuals (pictures, figures, symbols, charts, diagrams, and
SmartArt) might help?

15
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Identifying the Components and Their Roles

Pair discussion

* Take turns sharing your ideas for one minute each.

¢ Add notes about your partner’s ideas onto your own response.

* Stellar idea: Select one component or one relationship that you or your partner
can share with the class. Mark it with a star. Be ready to explain how you
identified it and how you might represent it with words or visuals.

Whole class discussion

» Share stellar ideas.

* Listen to your peers’ ideas. Add peers’ ideas onto your own response.

. I{lse science talk stems. Ask a question or respond to the ideas that your peers
share.

* What additions or revisions can we make on the scientific model construction
strategy list poster?
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Comment [20]: Teacher Notes:

Formative Assessment: Note which components
and relationships student identify and which they
do not. Also note what kinds of visual
representations are shared. Consider if enough have
been shared or if any highly useful visual
representations have been overlooked.

Responsive Instruction: If a major component is
missing from the whole class discussion, you might
ask students if any had considered [such and such].
As much as possible, draw it out from students.
Also, you might refer students back to visual
representations of models already encountered in
the course or in the homeostasis module to uncover
more visual representations.

Persistent Poster: The scientific model
construction strategy list poster was started in
the Homeostasis Investigation. So, the focus here is
what additions or refinements can be made to it.
May need to ask student to re-read the poster and
then consider if there are additions or revision to
make. This poster is revisited multiple time in this
investigation.
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MRSA Infection
Piecing Together the MRSA Infection Puzzle

A scientific model is an idea or set of ideas that explains a phenomenon: the components

(players), the causes, the effects, the mechanisms. Piecing together the parts into a
coherent scientific explanation qor model) takes creativity, deep thinking and

perseverance. This is why people enjoy science — the joy of figuring stuff out. For now,

our focus is on explaining:

How does MRSA infect people?

Teacher Model

* Locate: ?{our MRSA evidence and interpretation notetaker, the scientific models
i

criteria list poster and the scientific model construction strategy list poster.
* Listen and make notes below about the teacher’s model construction process.

Whole class discussion

* What did you notice about your teacher’s thought processes as he/she began to
construct a model?

* What additions or revisions can we make on the scientific models criteria list
poster and the scientific model construction strategy list poster?

Small groups

* Discuss
o What does your model need to explain?
o What scientific model construction strategy may helg?
o What criterion do you need to pay extra attention to?

Review your MRSA evidence and interpretation notetaker and visuals.

* Create a scientific model that explains how MRSA infection occurs.
o Use words and visuals to make your model as clear as possible.
o Try to account for as much of the evidence from the texts as you can.
o Check to make sure that your model makes sense with what you know

about MRSA, bacteria, infection, and antibiotics.
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Comment [21]: Teacher notes:

More about how than about what: Focus the
teacher model* on Model* Construction rather
than on showing a constructed model. Show the
thinking you do in piecing together one part of the
MRSA infection model.

* Multiple different meanings of the word model
here ®

Will Brown 9/15/2014 4:24 PM

Comment [22]: Teacher Notes:

Persistent Poster: The Scientific models criteria
list poster was started in the Reading Models
Investigation. So, the focus here with both of the
scientific models and model construction is, “have
we learned today about these.” It is efficient to ask
students to re-read the poster and then consider if
there are additions or revisions to make. This
poster is revisited multiple times in this
investigation.
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Piecing Together the MRSA Infection Puzzle

These two blank pages are available for drafting your science model.
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Piecing Together the MRSA Infection Puzzle
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MRSA Infection
Peer Review and Consensus Building

Peer review and consensus building are essential to science knowledge building. Peer
review provides assurance that someone who knows what they're doing has double-
checkeg new claims and findings. In consensus building, ideas are examined from
multiple perspectives. In peer review and consensus building we ask:
¢ Does the model help us explain the phenomenon?
¢ Does our model help us address our investigation/inquiry questions?
* Does the model (explanation) account for all of the available evidence?
* Can we use the model to predict what will happen if we manipulate the
phenomena?
* Does the model agree with our understandings about how the world works and
other science models?

Individual and small group model analysis

Prepare by analyzing your process and progress with your own model. Write your notes
in éox 1 on the peer review and consensus building notetaker on page 22, then discuss
with your group. Use science talk stems in your discussion.
» Significance: What ideas did Xou think about and what questions did you
grapple with as you constructed your model? What was the Fuzzlement.
* Purpose: Why did you include what you did in your model? What does your
model help to explain, predict, or describe?
* Reliability and justification:
o What aspects of the phenomena or evidence does your model account for?
What is your evidence and reasoning for your explanation?
o What have not accounted for yet or what are you unsure about in your model?
* Future research: What questions do you have about the phenomena or
explanatory model at this point in the investigation?
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Comment [23]: Teacher Note:

Normalize discourse for expressing skepticism,
questioning, disagreement, and argument:
Recommend discussion* of what peer review
involves, especially how we hold each other
accountable for grounding our models in evidence
and science principles AND why it is/could be useful
to have peer review in science. Recommend
revisiting class norms to make sure they work for
peer review and consensus-building. Recommend
reviewing talk stems that could be used in peer
review.

* You might lead into the discussion of peer review
with a discussion of a quote that gets at science
epistemology, such as ".../ can live with doubt and
uncertainty and not knowing. I think it’s much more
interesting to live not knowing than to have answers
which might be wrong." Richard P Feynman, "The
Pleasure of Finding Things Out"

Pairing groups for peer review: You may want to
group students by the kinds of models that you see
emerging from the small groups. Pairing groups with
very different models could be one useful way to
spark conversations about the different forms
models can take. Pairing groups with very similar
models may support students in noticing what is
“new” in their peer’s models. Either way, it may be
helpful to glance over the emergent models, do a
formative assessment of the components,
relationships, and mechanisms that are present and
absent, as a way to pair the student groups for peer
review.




PROVECTREAD*

Peer Review and Consensus Building

Presenting and reviewing

Presenters: Provide gour model to your peers and give them some time to read it over

before you present. Some points to address in your presentations are:

* Significance: The big question for us was . What was hard to explain
was .

¢ Purpose: We built our model to try to explain . We think it helps
explain, predict or describe because .

* Reliability and justification: We are very confident about arts of
our model because . We are still unsure about parts otp our
model because

* Future research: We still have questions about .
Reviewers: Listen, read and make notes in Box 2 on the peer review and consensus
building notetaker about:

*  What is clear and what is unclear.

*  What is misrepresented, mistaken or missing (such as evidence that is

unaccounted for).

*  What does not belong in the model (things for which there are no evidence)?

* The questions you wonder about.

* Ideas for refinement.

Developing a response

Listeners take a few minutes to discuss their peers’ model and develop a response.
What is well explained and accounted for in the model? Why?
What is clear in the model? Why?
What is unclear or misrepresented in the model? Why?
What is missing from the model? Why?
¢ What does not belong in the model? Why?
Prepare 2-4 substantive responses to your l[zeers’ model. Write these in Box 3 on the

eer review and consensus building notetaker. Use science talk stems in your
eedback.

Sharing Feedback

* Groups take turn sharing and discussing their response to their peers’ model.
* Each group makes notes of the feedback they receive from the peers in Box 4 of
the peer review and consensus building notetaker.
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MRSA Infection

Peer Review and Consensus Building Notetaker

Our Model

1. My notes for the presentation

4. My notes from peers’ feedback

Peers’ Model

2. My notes about peers’ model

3. My response to peers’ presentation

22



PROECTREAD¥

MRSA Infection
Reflection and Revision

Small group discussion

Discuss how you will respond to the feedback you received.
*  What did you see or hear from other groups’ models that you liked?
* How will you modify your model, based on the classroom discussion?

[lIlse different colored sticky notes provided by your teacher to label parts of your models
that you:

* Are very confident about and want to keep.

*  Would like to add to your model.

 Still have questions about.

Now make the revisions (upgrades!) to your model.

Individual think-write

Respond to three of the following five prompts in the space below.
What is one part of your MRSA infection model that you are proud of? Why?

* What age you learning about cause, effect, mechanism and explanation in
sciences?

. Whgtlal;e you learning about science models and/or how to construct science
models?

*  What are you learning about bacteria, antibiotics and infection?

*  What are you learning about MRSA, antibiotic resistance, and evolution?

Whole class discussion

+ Share a response to either prompt.

* What additions or revisions can we make on the scientific models criteria list
poster and the scientific model construction strategy list poster?

¢ What additions or revisions can we make on the evidence interpretation posters
for MRSA, antibiotic resistance, and evolution?
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Comment [24]: Teacher Note:

Making learning visible: The goal for this reflection
and revision is to help students concretize their
learning and notice the knowledge they are
building. It supports both ongoing engagement and
knowledge building.

The goal for revisiting scientific models and E/I
posters is to make public the learning about science
epistemology & practices (with respect to scientific
models) and the content (MRSA, antibiotic
resistance, and evolution). This is an opportunity to
‘level the playing field’ before moving into the next
part of the investigation.




PROVECTREAD*

Transmission and Spread of MRSA
Our Ideas About Contagious Diseases and Epidemics

Individual think-write

e What do you know, think, possibly remember, predict or wonder about the
following terms?

contagious disease epidemic

scope scale

Pair discussion

e Take turns sharing your ideas for one minute each.

* Add partner’s ideas to your brainstorm.

* Stellar idea: Select one idea that you or your partner can share with the class.
Mark it with a star.

Whole class discussion

* Share the stellar idea you or your partner has about contagious diseases and/or
epidemics.

* Listen closely. Add peers’ ideas to your brainstorm.

¢ Use science talk stems. Respond to your peers’ stellar ideas.
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Transmission and Spread of MRSA
MRSA Scope and Scale

Individual think-write: preview

* Locate your science reading stems.
¢ Locate the next three texts (MRSA Reader pages R8-10).

o “Antibiotic Resistance”

o “Comparison of Estimated Death in U.S. in 2005”

o “MRSA skyrockets in Washington”
. %‘alke three minutes to look over the three texts and respond to the prompts

elow.

o What might be challeléglgng or interestilég about reading these texts?
How are they alike and how are they difterent?
What kinds of texts are they? How do you know?
What predictions can you make about the kind of science information each
may contain and how it might inform our investigation of MRSA?
Wha% might you need to do to get as much as you can from reading these
texts?

[elNeXNe]

o

Pair discussion

¢ Take turns sharing your ideas for one minute each.

* Add notes about your partner’s ideas onto your own response. )

. Sglﬁct one response that you or your partner can share with the class. Mark it
with a star.

Whole class discussion

* Share your response or your partner’s response.
* Add peers’ ideas onto your own response.
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MRSA Scope and Scale

Readi

OR

ng and making thinking visible

Think aloud: Partners take turns thinking aloud with the text, “Antibiotic
Resistance.” One partner thinks aloud and the other partner makes notes in the
margin about their partner’s thoughts.

Talk to the text: Individually talk to the text on “Antibiotic Resistance.” Pairs
take turns sharing their talk to the text comments.

Use the science reading stems to help you share your reading process and work
together to make sense of the text.

Pair discussion

Aft

er reading, discuss and respond to the prompts.
Regglir;)g process: What science reading processes were important for your
reading?
Inquiry: What are you noticing or wondering now about MRSA, antibiotic
resistance or evolution? What is interesting? What is important?
Stellar ideas
o Select a science reading process to share with the class. Mark it with a star.
o Also, select one new idea or question about MRSA, antibiotic resistance, or
evolution to share with the class. Mark them on your text with a star.

Whole class discussion

Share stellar ideas about reading process.

V}\;hat dig you notice about your partner’s (or your own) reading processes with
this text?

What reading challenges did you or your partner encounter and how did you
respond to the reading challenge?

What visuals or models did you or your partner form as you read? How did they
help your understanding?

What additions or revisions can we make on the reading strategies list poster?

Share stellar ideas about MRSA, antibiotic resistance, and evolution.

What questions, connections, or ah-ha’s do you have from your reading?

What ideas and questions can we add to the evidence interpretation posters for
MRSA, antibiotic resistance, and evolution?

What new words can we add to our word wall?

Repeat above steps with the “Comparison of Estimated Deaths in U.S. in 2005” (R9) and
“MRSA skyrockets in Washington” (R10).
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Transmission and Spread of MRSA
Finding and Interpreting Evidence

Making sense of natural phenomena is messy work. You are always trying to make the
best explanation you can with the information that is available. It can be hard to figure
out what information helps explain what is going and harder still to figure out how it all
ties together logically. For now, the focus is on finding and interpreting evidence that
relates to these inquiry questions:

How widely has MRSA spread?
How is MRSA transmitted and spread?

Individual think-write

Locate your MRSA evidence and interpretation notetaker. You may need
additional pages now.

[Locate the MRSA Reader pages Ri-10 (the first six texts).

Review or re-read the texts and notetakers to identify evidence for how MRSA
is transmitted and how MRSA spread widely.

Underline or highlight the evidence you find. Mark each T for transmission or S
for spread.

Make notes in your evidence and interpretation notetaker.

Pairs or small group discussion

Discu(sls how you know what counts as evidence about MRSA transmission and
spread.
Discuss how the evidence might link together — the cause and effect
relationships.
Add new evidence/interpretations to your MRSA evidence and interpretation
notetaker.
Stellar idea: Select one evidence and one interpretation that you or your

artner can share with the class. What reading process did you use to identify it?
Mark where it is in the texts with a star so you can find it and direct your peers to
1t.

Whole class discussion

Share stellar ideas (one piece of evidence and one interpretation).
o Explain where it is in the text set.
o Explain how you and your partner(s) knew it was evidence about MRSA
transmission or spread.
o Explain the reading strategy you used to identify it.
Listen and respond to your peers 1deas. Use science talk stems.
Add new evidence/interpretations to your MRSA evidence and interpretation
notetaker.
What additions or revisions can we make on the reading strategies list poster?
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Comment [25]: Teacher Notes:

Reading Strategy Review: Consider asking students
to review the Reading Strategies list and identify
what reading strategies that they have used in
identifying evidence in the Homeostasis and MRSA
investigations. A quick share-out could help level
the playing field before the task begins.

Scope and Scale: Text 4-6 provide evidence about
how widespread MRSA is.

Mechanism: Texts 1-3 provide evidence for the
mechanism of transmission and spread.

Re-reading with a new purpose: Frame the new
purpose for the re-reading. In our first read of texts
1-3, we were just getting into the investigation. Now
we have a new lens for considering the those texts:
what can learn about how widely MRSA spread and
HOW MRSA is transmitted and spread. When we
revisit/re-read a text with new questions in mind,
we can potentially learn a lot more because our
thinking will be different.

Scaffold Stamina & Confidence Development:
Consider chunking this task into 2 or 3 rounds of
reading, note-making and talking with the first
round requiring less stamina and the later rounds
requiring more. For instance, focus on just text 4.
Go through the Individual think write, pair, or small
group discussion and whole group discussion only
using text. Repeat with texts 5 &6. Finally repeat
with texts 1-3.
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Transmission and Spread of MRSA
Identifying the Components and Their Roles

Individual think-write

Locate your MRSA evidence and interpretation notetaker and your MRSA infection

model. Review the evidence and interpretations you noted. Review your MRSA

infection model. Use all of these to answer the prompts below:

* How do transmission and spread relate to MRSA infection?

*  What parts of the MRSA infection model need to be [in] a model for MRSA
transmission and spread?

*  What other components need to be in a model for MRSA transmission and
spread? How do you know?

*  What relationships between them need to be represented? How do you know?

*  What kinds of visuals (pictures, figures, symbols, charts, diagrams, and
SmartArt) might help?

Pair discussion

» Take turns sharing your ideas for one minute each.

* Add notes about your partner’s ideas onto your own response.

* Stellar idea: Select one idea that you or your partner can share with the class.
Mark it with a star.

Whole class discussion

* Share stellar ideas.

* Listen to your peers’ ideas. Add peers’ ideas onto your own response.

. I{lse science talk stems. Ask a question or respond to the ideas that your peers
share.
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Comment [26]: Teacher Notes:
Supporting (new) model building:

Given that students will consider infection, spread,
scope/scale, and the evolutionary components of
the MRSA phenomenon, one decision you may want
to make is whether to have students continue to
add details and/or elaborate on a SINGLE model or
build 3 SEPARATE models.

The infection mode may have components that are
relevant for spread and transmission. You may want
to return to the infection model that students built
prior to this as a starting-off point: what did this
model help us understand about MRSA? What new
ideas do we now know that need to be accounted
for?

Building out 3 separate models may afford the
opportunity for students to examine more closely
the components, relationships, and mechanisms
underlying each of the three “pieces” of the MRSA
phenomenon.

Fine Tuning Support: Students may undervalue
reviewing their notes, so It may help to structure
the task further. For example, give a distinct amount
time for each of the three steps: (1) Review the
evidence and interpretations you noted*; (2)
Review your MRSA infection model. (3) Use all of
these to answer the prompts below...

*If this is a beginning a new class period, then more
time is needed for this step. If not, then less.

Will Brown 9/15/2014 4:37 PM

Comment [27]: Teacher Notes

Reminder - formative assessment: Identify ideas
that will enrich the whole class discussion and ask
students to be ready to share them. Also, cultivate
less frequently heard students to do the sharing out.
And be on the lookout for missing components or
misconstrued components.

Strategic probing: Be ready to probe for them in the
whole group discussion. “Did any one consider ....
Go look at text x paragraphy. Could ____ bea
necessary component? Why or why not?

Reminder — balance process and content.




PROVECTREAD*

Transmission and Spread of MRSA
MRSA Transmission and Spread Model

We have done the work of identifying the infection’s components and their roles. Now
we’re ready to tie this information together to form a scientific model that answers the
questions:

How widely has MRSA spread?
How is MRSA transmitted and spread?

Small group discussion

Locate your MRSA evidence and interpretation notetaker, scientific model
criteria list, and scientific model construction strategy list.
Discuss with your group:
o What does your model need to explain?
o What scientific model construction strategy may helg)?
o What criterion do you need to pay extra attention to?
Review your MRSA evidence and interpretation notetaker and visuals for
transmission and spread.
Work with your group to create a scientific model that explains how MRSA
transmission and spread occur.
o Use words and visuals to make your model as clear as possible.
o Try to account for as much of the evidence from the texts as you can.
o Try to make your model consistent with other ideas we have about how

MRSA works. Show how MRSA infection fits into this new MRSA model.

The next two blank pages are available for drafting your science model.
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MRSA Transmission and Spread Model
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PROVECTREAD*

MRSA Transmission and Spread Model
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Transmission and Spread of MRSA
Peer Review and Consensus Building

Use the peer review and consensus building protocol on pages 20-21 and the notetaker

below.

Our Model

1. My notes for the presentation

4. My notes from peers’ feedback

Peers’ Model

2. My notes about peers’ model

3. My response to peers’ presentation
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Transmission and Spread of MRSA
Reflection and Revision

Small group discussion

Discuss how you will respond to the feedback you received.
*  What did you see or hear from other groups’ models that you liked?
* How will you modify your model, based on the classroom discussion?

%se different colored sticky notes provided by your teacher to label parts of your models
that you:

e Are very confident about and want to keep.

¢ Would like to add to your model.

 Still have questions about.

Revise: Make the revisions (upgrades!) to your model.

Individual think-write

Respond to three of the following five prompts.
What is one part of your MRSA infection model that you are proud of? Why?
* What age you learning about cause, effect, mechanism, and explanation in
science?
*  What are you learning about science models and/or constructing science models?
*  What are you learning about bacteria, antibiotics, and infection?
*  What are you learning about MRSA, antibiotic resistance, and evolution?

Whole class discussion

+ Share a response to either prompt.

*  What additions or revisions can we make on the scientific models criteria list
poster and the scientific model construction strategy list poster?

* What additions or revisions can we make on the evidence interpretation posters
for MRSA, antibiotic resistance, and evolution?
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Evolution of SA to MRSA
Our first ideas about the origin of MRSA

Individual think-write

Respond to the following prompts.|

What do you know, think, possibki remember, guess or wonder about what
caused Staﬁhylococcus aureus (SA) become methicillin-resistant Staphylococcus
aureus (MRSA)?

Why might it be important to know how SA became MRSA?

Pair discussion

Take turns sharing your ideas for one minute each.
Add notes about your partner’s ideas onto your own response.

Stellar idea: Select one idea that you or your partner can share with the class.
Mark it with a star.

Whole class discussion

Share stellar ideas.
Listen closely. Add great ideas from your peers to your own response.
Use science talk stems. Respond to your peers’ stellar ideas.
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Comment [28]: Teacher note:

Relevant information: Texts 1-6 vary in the amount
and explicitness of information relevant to this
question. The relevant information is more explicit
in texts 1-3 than in 4-6. If students are stuck, it
might be helpful to point them back to texts 1-3.

Purpose: The goal of the Think-Write is
activating/sharing of schema as a beginning point
for an investigation. Elicit many voices and many
ideas. Great opportunity for formative assessment
about student schema and disposition toward
evolution.
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Evolution of SA to MRSA
Change over Time

Science reading is inquiry. When we read science text, we form and revise models that
explain the q{henomena we are reading about. When we read about a new science topic,
it may feel like a muddle. There are many new ideas. We have many questions. The ideas
are not organized in our minds. Then we dig in. We muster our prior knowledge. We try
to make connections and answer our questions. We read more, think more, write more
and talk more to create a model out of the muddle. The focus of this reading inquiry is
to uncover more reading processes that helps us move from the muddle to the model
and to figure out how these processes work for us.

Individual think-write: preview

e Locate: your science reading stems.
e Locate the next five texts (MRSA Reader pages R11-18).
o “MRSA History”
o “Superbug, Super-fast Evolution”
o “Resistance to the antibiotic Vancomycin”
o “Battling Bacterial Evolution: The Work of Carl Bergstrom”
o “Modification by Natural Selection”
* Take four minutes to look over the five texts.
What might be challenging or interestil%fg about reading these texts?
How are they alike andghow are they different?
What kinds of texts are they? How do you know?
What predictions can you make about the kind of science information each
may contain and how it might inform our investigation of MRSA?
Whag) might you need to do to get as much as possible from reading these
texts?

O 00O

o

Pair discussion

* Take turns sharing your ideas for one minute each.
* Add notes about your partner’s ideas onto your own response.

Whole class discussion

* Share your response or your partner’s response.
* Add peers’ ideas onto your own response.
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Comment [29]: Teacher Note:

Balancing the learning focus: The introduction
foregrounds the literacy learning. You might add
words to foreground that we are all the while
deepening the investigation of MRSA, antibiotic
resistance, and evolution.

Building Genre knowledge: Previewing a variety of
text types really foregrounds the variation in text
types and the challenges they each present.




PROECTREAD¥

Change over Time

Teacher model

Willard Brown 9/9/2014 4:30 PM

Comment [30]: Teacher Notes:

* Locate “MRSA History” in your Reader.
* Listen and make notes about the teacher’s reading process. Reminder — pre-plan you teacher model: The text
offers multiple opportunities to think about the
causal relationship between antibiotic usage and
the rise of resistant bacteria strains. So, the literacy
focus could be ‘margin modeling’ — constructing
visual representation of scientific models/processes
in the margin to help make sense of the text. This is
a kind of Talking to the Text — making a visual rather
than a comment. So for this teacher model you
would need to both Think Aloud and Talk to the
Text.

Science Talk Stems: The science reading and talking
stems can be support both the teacher modeling
and also the individual reading work. The
“Modeling” and “Visualizing” reading stems could
be especially helpful.

Whole class discussion

* What did you notice about how your teacher read the science text?
*  What are some science reading processes that you noticed?
* What additions or revisions can we make on the reading strategies list poster?
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Change over Time

Reading and making thinking visible

e Think aloud: Partners take turns thinking aloud with the text, “MRSA History.”
One partner thinks aloud and the other partner makes notes in the margin about
OR their partner’s thoughts.
* Talk to the text: Individually talk to the text on “MRSA History.” Pairs take
turns sharing their talk to the text comments.
* Use the science reading stems to help you share your reading process and work
together to make sense of the text.

Pair discussion

After reading discuss and respond to the prompts.
. Regglirg)g process: What science reading processes were important for your
reading?
* Inquiry: What are you noticing or wondering now about MRSA, antibiotic
resistance or evolution? What is interesting? What is important?
* Stellar ideas
o Select a science reading process to share with the class. Mark it with a star.
o Also, select one new idea or ?uestion about MRSA, antibiotic resistance, or
evolution to share with the class. Mark them on your text with a star.

Whole class discussion

Share stellar ideas about reading process.

*  What did you notice about your reading process with this text? What reading
challenges did you or your partner encounter and how did you respond to the
reading challenge? For texts with visuals: How did you reag the visual(s)? What
modeling did you do as you read?

e What additions or revisions can we make on the reading strategies list poster?

Share stellar ideas about MRSA, antibiotic resistance, and evolution.

*  What questions, connections, or ah-ha’s do you have from your reading?

*  What ideas and questions can we add to the evidence interpretation posters for
MRSA, antibiotic resistance, and evolution?

* Add new words to our word wall.

Repeat above steps with the next four texts: “Superbug, Super-fast Evolution”

(R13-14), “Resistance to the antibiotic Vancomycin” (R15), “Battling Bacterial Evolution:
The Work of Carl Bergstrom” (R16-17), and “Modification by Natural Selection” (R18).
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Comment [31]: Teacher Notes:

Focus: This is the part of the investigation that
features the role of evolution in MRSA most
prominently. During Pairs discussions, look for ideas
and students to share about evolution and the role
of evolution in MRSA (how it helps us make sense of
MRSA). Also, give evolution extra attention in the
whole class discussions.

Will Brown 9/15/2014 4:52 PM

Comment [32]: Teacher Note:

Set literacy learning focus for each text: Each of
these text offer different reading opportunities and
challenges. For example, ‘Superbug’ has a lot of
words with multiple meanings, ‘Resistance’ is a
graph and has potential for connections to the
previous text. Use text and task analysis to see the
processes and schema you use in reading these
texts as a basis for identifying literacy goals for each
text.

Frame the reading work: Use an inquiry question:
“what can we learn about reading graphs from
reading ‘Resistance ..."?” or a teacher model to
frame the reading work for each text.

Keep it fresh: The point here is to prevent reading
from becoming “just another task.” Identifying both
literacy and inquiry goals can keep the important
work of knowledge-building upfront for the
students so that they can persevere in working
through and making sense of difficult texts.
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Evolution of SA to MRSA
Identifying and Connecting Evidence for How SA became MRSA

Whole class

Individual think-write

Small group discussion

Locate your MRSA evidence and interpretation notetaker. You may need
additional pages now.
Form groups of four and count of by ones and twos in each group.

Willard Brown 9/5/2014 2:57 PM
Comment [33]: Teacher notes:

Ones: Review or re-read each odd numbered text and the notetaker to identify

evidence fOI' how SA became MRSA. . . Scaffolding Stamina: It may be helpful to further
Twos: Review or re—read each even numbered text and the notetaker to ldentlfy divvy up this jigsaw into four roles and four sets of
evidence fOI‘ hOW SA became MRSA texts. Important that everyone has texts that
Underline or highlight the evidence you find. Mark each E for evolution. ke (o A el MIEAeF EER D [ e

goal for this scaffold is equity and engagement
rather than convenience.

Make notes in your evidence and interpretation notetaker.

Share the evidence you found for how SA became MRSA.

Discuss why each counts as evidence for how SA became MRSA.

Discuss how the evidence might link together. What are the cause and effect
relationships?

Add new evidence and interpretations to your MRSA evidence and interpretation
notetaker.

Stellar idea: Select one evidence and one interpretation that you or your
partner can share with the class. What reading process did you use to find and
1dentify it? Mark where it is in the texts with a star so you can find it and direct
your peers to it.

Whole class discussion

Share stellar ideas (one piece of evidence and one interpretation).
o Explain where it is in the text set.
o Explain how you and your partner(s) knew it was evidence about how SA
became MRSA.
o Explain the reading strategy you used to find and identify it.
Listen and respond to your peers ideas. Use science talk stems.
Add new evidence/interpretations to your MRSA evidence and interpretation
notetaker.
What additions or revisions can we make on the reading strategies list poster?
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Evolution of SA to MRSA
Scientific Model of How SA Became MRSA

Small group discussion

Locate and review: MRSA evidence and interpretation notetaker, models for MRSA_
infection, transmission and spread, the scientific model criteria list, and the scientific
model construction strategy list.

* Discuss with your group:

o
o

[o}NelNe]

What does your model need to explain?

How can the model for how SA became MRSA build off of the models for
MRSA infection, transmission, and spread?

What scientific model construction strategy may helg)?

What criterion do you need to pay extra attention to?

What components and relationships belong in the model? What words and
visuals could depict them?

*  Work with your group to create a scientific model that explains how SA became

MRSA

(0]
(6]
(¢]

Use words and visuals to make your model as clear as possible.

Try to account for as much of the evidence from the texts as you can.

Trﬁ to make your model consistent with other ideas we have about how
MRSA works. Show how MRSA infection, transmission and spread fit into
this new MRSA model.

* The next two blank pages are available for drafting your science model.
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Scientific Model of How SA Became MRSA
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Scientific Model of How SA Became MRSA
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Evolution of SA to MRSA
Peer Review and Consensus Building

Will Brown 9/15/2014 4:53 PM

Use the peer review and consensus building protocol on pages 20-21 and the notetaker Commentiich el

belOW. Raise the bar: This is the final peer review in the

investigation (although the science seminar is a kind
of peer review). Call on students to dig down,

Our MOdel support, and hold each other accountable for
scientific thinking and discourse. Revisit purpose of

. ) peer review and scientific argument — to get to the
1. My notes for the presentation 4. My notes from peers’ feedback bottom of things. Revisit talk stems that may help.
Invite students to read the science talk stems and
locate stems that might be useful. Revisit Criteria for
Scientific Models to identify what standards they
are holding each other to.

Peers’ Model

2. My notes about peers’ model 3. My response to peers’ presentation

Formatted Table
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Evolution of SA to MRSA
Reflection and Revision

Small group discussion

Discuss how you will respond to the feedback you received.
*  What did you see or hear from other groups’ models that you liked?
* How will you modify your model, based on the classroom discussion?

[}Jlse different colored sticky notes provided by your teacher to label parts of your models
that you:

* Are very confident about and want to keep.

¢ Would like to add to your model.

 Still have questions about.

Revise: Make the revisions (upgrades!) to your model.

Individual think-write

Respond to three of the following five prompts.
What is one part of your MRSA infection model that you are proud of? Why?
* What ag)e you learning about cause, effect, mechanism, and explanation in
science?
* What are you learning about science models and/or constructing science models?
*  What are you learning about bacteria, antibiotics and infection?
*  What are you learning about MRSA, antibiotic resistance, and evolution?

Whole class discussion

¢ Share a response to either prompt.

* What additions or revisions can we make on the scientific models criteria list
poster and the scientific model construction strategy list poster?

* What additions or revisions can we make on the evidence interpretation posters
for MRSA, antibiotic resistance, and evolution?
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Managing the Public Health Challenge of MRSA
Scientific Models and Solutions

Natural phenomena offer both opportunities and challenges. Scientists draw on
scientific models to design solutions to these challenges.

Individual think-write

Respond to either of the following two prompts.

* Describe a real-world challenge presented by natural phenomena. What are some
solutions scientists have designed (or are trying to design) to address these
challenges? What scientific models or explanations might scientist have drawn on
to design these solutions?

*  What are some real-world challenges presented by MRSA infection,
transmission, spread and evolution? What is (might bef the impact of MRSA on
Wﬁ E}Pnd your community? How significant are the challenges MRSA presents?

'

Pair discussion

¢ Take turns sharing your ideas for one minute each.
* Add notes about your partner’s ideas onto your own response.

Whole class discussion

* Share your response or your partner’s response.
* Listen and respond to your peers’ ideas. Use science talk stems.
* Add peers’ ideas onto your own response.
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Managing the Public Health Challenge of MRSA
Solutions for MRSA Infection, Transmission, Spread, and Evolution

Individual think-write: preview

* Locate your science reading stems
* Locate the next two texts (MRSA Reader pages R19-22)
o “Wash your hands”
o “The success of evolutionary engineering”
¢ Take three minutes to look over the texts, considering these questions:
o What might be challenging or interesting about reading these texts?
o What kinds of texts are they? How do you know?
o What do you predict about the reliability of the information in these texts?
How do you know?
o What predictions can you make about the kind of science information each
may contain and how it might inform our investigation of MRSA?

Pair discussion

* Take turns sharing your ideas for one minute each.
¢ Add notes about your partner’s ideas onto your own response.

Whole class discussion

* Share your response or your partner’s response.
¢ Listen and respond to your peers’ ideas. Use science talk stems.
¢ Add peers’ ideas onto your own response.
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Mon-lin Ko 9/15/2014 4:53 PM

Comment [35]: Teacher Notes:
Preparing to make recommendations:

As students head into this final section of the
module, they have already begun to see that there
are many facets of MRSA: the infection,
transmission, spread, and evolution. The goal for
managing the public health challenge is to
understand HOW different interventions work on
these different aspects of MRSA.

One way to prepare for this is to anticipate the fit
between the solutions that are discussed in the
texts, and brainstorm the ones that students may
come up with, and think about how that impacts the
infection, transmission, spread and evolution. It is
easy to overlook the evolutionary aspect of the
phenomenon (or perhaps avoid it altogether
because it’s so hard to deal with!). Push students to
examine the influence any given proposed solution
might have and really workout all the reasoning for
HOW and IN WHAT WAYS it would impact MRSA.
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Solutions for MRSA Infection, Transmission, Spread, and Evolution

Teacher model

Willard Brown 9/15/2014 4:54 PM

e Locate: “Wash your hands.” Comment [36]: Teacher Notes:
* Listen and make notes about the teacher’s reading process.

Scientific Reasoning: Model how you make
connection to the MRSA models and make
inferences about potential points of intervention
and potential solutions.

Whole class discussion

*  What did you notice about how your teacher read the science text?
*  What are some science reading processes that you noticed?
* What additions or revisions can we make on the reading strategies list poster?
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Solutions for MRSA Infection, Transmission, Spread, and Evolution

Reading and making thinking visible

* Think aloud: Partners take turns thinking aloud with the text, “Wash your

hands.” One partner thinks aloud and the other partner makes notes in the
OR margin about their partner’s thoughts.

¢ Talk to the text: Individually talk to the text on “Wash your hands.” Pairs take
turns sharing their talk to the text comments.

* Use the science reading stems to help you share your reading process. Work
together to make sense of the text and predict potential solutions for MRSA
infection, transmission, spread, and evolution.

Pair discussion

After reading, discuss and respond to the &)rompts.
. Reggliq)g process: What science reading processes were important for your
reading?
* Inquiry: What are you noticing or wondering now about MRSA, antibiotic
resistance, or evolution? What 1s interesting? What is important?
* Stellar ideas
o Select a science reading process to share with the class. Mark it with a star.
o Also, select one potential solution for MRSA infection, transmission,
spread, and evolution. Mark them on your text with a star.

Whole class discussion

Share stellar ideas about reading process

*  What did you notice about your reading process with this text? What reading
challenges did you or I3;0ur partner encounter and how did you respond to the
reading challenge? What modeling did you do as you read?

*  What additions or revisions can we make on the reading strategies list poster?

Share stellar ideas about MRSA, antibiotic resistance, and evolution.

* What questions, connections, or ah-ha’s do you have from your reading?

*  What ideas and questions can we add to the evidence interpretation posters for
MRSA, antibiotic resistance, and evolution?

* Add new words to our word wall.

Repeat above steps with “The success of evolutionary engineering.”
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Managing the Public Health Challenge of MRSA
Think Scientifically, Act Locally

You have read about MRSA. You have talked about MRSA. You have made models of
MRSA infection, transmission, spread, and evolution. You've identified the challenges
MRSA presents. Now it is time to apply that knowledge to predict a course of action to
limit the impact of MRSA.

Teacher model and individual think-write

* Locate: MRSA evidence and interpretation posters, MRSA evidence and Comment [37]: Teacher Note:
interpretation notetakers, and MRSA models for infection, transmission and
spread, and evolution.

¢ Review your MRSA posters, notetakers, and models to identify problems in

Teacher Model: Offer a Think-Aloud model
(example). Include reviewing notetakers, and
identifying a possible problem. For example:

your commun.ity rel,ated to: *Washing hands is a proven way to reduce the
o MRSA 1nfect1qn . spread of MRSA because ...
o MRSA transmission and Sijead . . . *But washing hands before lunch at school is
o MRSA evolution (the evolution of antibiotic resistance in MRSA) impossible because....
*  What is the problem and how is it related to MRSA? *The consequences of limited hand washing are ..

*This is important to students, staff and faculty
because ....

Small group discussion

¢ Take turns sharing your ideas for one minute each.
* Add notes about your partner’s ideas onto your own response.

Whole class discussion

* Share your response or your partner’s response.
* Add peers’ ideas onto your own response.
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Think Scientifically, Act Locally

Teacher model and individual think-write I

. . . . Comment [38]: Teacher Notes:

* Locate: MRSA evidence and interpretation posters, MRSA evidence and [38]: Teacher Notes
interpretation notetakers, and MRSA models for infection, transmission and Teacher Model: Prepare and share a Think-Aloud
spread, and evolution. model of identifying possible points for intervention

* Select two of the problems in your community related to MRSA. or possible solutions for a problem that your class

¢ Review dyour MRSA posters, notetakers and models to identify possible points in Tl -
the models for intervention or possible solutions. TR ISR M B (P IiET T,

. . X, . . . spread/transmission, and evolution as a basis for

*  What course of action could limit (possibly limit) the impact of: your think-aloud modeling

o MRSA lnfeCtIQn . *Use talk stems to make your thinking overt: ‘One
o MRSA transmission and spread o . . point in the model that might work for an
o MRSA evolution (the evolution of antibiotic resistance in MRSA) intervention is ... because ... ; ‘One course of

*  Who (in your community) would have to act to make a difference? action that might help with the hand washing

problem is ... because ...”

Small group discussion

* Take turns sharing your ideas for one minute each.
* Add notes about your partner’s ideas onto your own response.
* Prepare to share about one problem and course of action.

Whole class discussion

* Share your response or your partner’s response.
¢ Add peers’ ideas onto your own response.
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Think Scientifically, Act Locally

Small group discussion

* Select one problem in your community related to MRSA and at least one course
of action or solution for the problem for your group.

Teacher model and small group work

* Write a compelling scientific recommendation for the course of action your
team determined.

(0]
(¢]
(6]

Decide who will be the audience for the recommendation.

Describe the course of action.

Explain how and why the course of action could limit the impact of MRSA
infections, transmission and spread, AND evolution. Ground your
explanation in your scientific models for MRSA infections, transmission
and spread, and evolution.

Make sure that the recommendation gets to the root of the problem.
Reflect on your own learning (think about what was hard for you to
understang, or what was most important to your understandlnﬁ) to hel
you decide what information the audience needs to know to understan
the recommendation.

Address any misconceptions that might interfere with the audience’s
understanding.

51

Willard Brown 9/15/2014 5:00 PM

Comment [39]: Teacher Notes:

Teacher Model: Prepare and share a Think-Aloud
model of making a compelling course of action for a
problem in your community related to MRSA and
the potential solution. Focus is on the process of
doing the task instead of on the product of the task.
Use talk stems to make your thinking explicit, such
as.

*We recommend that ...

*If the recommendation is enacted then ...

*If the recommendation is not enacted then ...

*The course of action is effective because ...

eIt is important to understand that ...

*You may think ... but in fact .... Therefore ...
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Think Scientifically, Act Locally

Our Scientific Recommendation (Drafts)
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Think Scientifically Act Locally
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Managing the Public Health Challenge of MRSA
MRSA Recommendation Science Seminar

Small group analysis of own recommendation

Prepare for the science seminar by analyzing your process and progress with your
group’s recommendation. Use science talk stems in your discussion. Make notes in
science seminar notetaker.
* Purpose: What problem does your course of action address? Why did you
include what you did in your recommendation?
* Significance: What would be the potential impact if your recommendation is
carried out? How does it get at the root of the problem?
* Reliability and justification:
o What aspects of the phenomena or evidence does your course of action take
into account?
o What have not been accounted for yet, or what are you unsure about in your
course of action?
* Future research: What questions do you have about the phenomena or
explanatory model that relate to your recommended course of action?

Presenting and reviewing

Presenters: Provide your recommendation to your peers and give them some time to
read it over before you present. Some points to address in your presentations are:
¢ Purpose: Our course of action is designed to deal with .
* Significance: We think that it will because .
* Reliability and justification: We are very confident about
our course of action because . We are still unsure about
our course of action because .
* Future research: We still have questions about .
Reviewers: Listen, read and make notes on the science seminar notetaker about:
*  What is clear and what is unclear.
*  What is misrepresented, mistaken or missing (such as evidence that is
unaccounted for).
*  What does not belong in the course of action.
* The questions you wonder about.
 Ideas for refinement.

parts of
parts of
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Willard Brown 9/15/2014 5:02 PM

Comment [40]: Teacher Notes:

Organizing the inar — possible approach
Altogether: Whole class, one group at a time,
everyone gives feedback to everyone. Features: a
grand way to end the learning experience.

Breakout sessions: Each group presents once to two
other groups. Features: faster, smaller audiences.
Carousel: One group member stays with poster and
presents* multiple times. Rest of group visits other
groups’ posters, listens to presenter, and gives
feedback. (* or the speaker can be switched after
each round). Features: Faster than one at a time.
Allows for multiple opportunities to present and give
feedback.
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MRSA Recommendation Science Seminar

Developing a response

Listeners take a few minutes to discuss their peers’ recommendations and develop a
response.
I: What problem is the course of action intended to solve?
Is the course of action intended likely to solve it? Why or why not?
Does the course of action get to the root of the problem?
What is well explained and accounted for in the recommendation? Why?
What is clear in the recommendation? Why?
What is unclear or misrepresented in the recommendation? Why?
What is missing from the recommendation? Why?
What does not belong in the recommendation? Why?

Prepare 2-4 substantive resgonses.to your peers’ recommendations. Write these in the
science seminar notetaker. Use science talk stems in your feedback.

Sharing feedback

Groups take turn sharing and discussing their response to their peers’
recommendations.

Each group makes notes of the feedback they receive on the science seminar notetaker.
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Managing the Public Health Challenge of MRSA

Science Seminar Notetaker

My Group’s MRSA Recommendation

My notes for the presentation

My notes from peers’ feedback

Peers’ MRSA Recommendations

My notes about peers’ recommendation

My response to peers’ presentation

My notes about peers’ recommendation

My response to peers’ presentation
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Science Seminar Notetaker

Peers’ MRSA Recommendations

My notes about peers’ recommendation

My response to peers’ presentation

My notes about peers’ recommendation

My response to peers’ presentation

My notes about peers’ recommendation

My response to peers’ presentation

You may need to make additional pages.
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Managing the Public Health Challenge of MRSA
Building Consensus

Individual

* Which courses of action might be the most effective at addressing the MRSA
epidemic? Which gets at the root of the problem? Why do you think so?

Whole class discussion

*  Which courses of action might be the most effective at addressing the MRSA
epidemic? Which gets at the root of the problem? Why do you think so?
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Managing the Public Health Challenge of MRSA
MRSA Inquiry Reflection

Individual

Respond to each of the following prompts.

*  What have you learned that you may find useful in the future?

* What do you want to learn more about?

Small group discussion

* Take turns sharing your ideas for one minute each.

Whole class discussion

* Share your response.
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