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DID Metabolism
Lesson Guides

Lesson 3.4

Lesson Overview

Students apply their Active Reading skills to an article about blood doping. Blood doping is an illegal process in which
athletes increase their bodies’ ability to carry out cellular respiration by storing their own blood and then injecting the
stored blood back into their bodies before competitions. Students annotate the article about blood doping, continuing
to focus on the strategy of asking meaningful questions, and then discuss their annotations v partner. This lesson
provides students with an intriguing new context in which to apply their understanding of ar respiration and also
provides background for students’ discussions in the Science Seminar in Chapter 4.

Investigative Phenomenon: Blood doping leads an athlete's body to release more energy

Students learn:

called blood doping.

« Training at high altitude can also increase the
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Metabolism
_ Lesson 3.4
Lesson Guides
Lesson at a Glance
ACTIVITY Warm-Up (10 min) a
In order to prepare for today's reading, students activate prior knowledge,
considering their initial ideas about how cellular respiration might be WARM-UP

different for elite athletes.

Active Reading: “Blood Doping” (20 min)
By reading about how metabolism is altered in the illegal process of blood
doping, students practice their Active Reading skills and degpen their
understanding of metabolism.

Discussing Annotations (15 min)
Students have time to discuss their thinking
order to share important insights and/

Yo

STUDENT-TO-
STUDENT
DISCUSSION

e conceptions.

Homework
Students have an opportu
differently in organisms othe

f

HOMEWORK

ow body systems work
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Lesson 3.4 Brief

Materials & Preparation

Materials
For the Class

» 1copy of the Annotation Tracker®

For Each Student

« optional: printed copy of the “Blood Doping: Messing with
Metabolism to Win Races” article*

» optional: printed copy of the Odd Organisms and How They
Molecules They Need article set*

» optional: Metabolism Investigation Notebook, page

Digital Tools

* “Blood Doping: Messing with Metabolism to Wi
Amplify Library

» Odd Organisms and How They G
set in the Amplify Library

*teacher provided

Preparation
Before the D

ing With Metabolism to Win Races”
the Digital Resources or the Amplify
nd annotate the “Blood Doping” article in
ourself with the entire article will help you

support stud ding questions and comments as they read.

2. Prepare to model Active Reading. Review Activity 2 of this lesson
and plan how you will model the process of Active Reading. Note that
you can use the suggestions provided or modify them to reflect your
own questions, ideas, and connections.

3. Print a copy of the Annotation Tracker for each class. A PDF file of
the Annotation Tracker can be found in the Digital Resources.
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] VOCABULARY

* blood doping

(D UNPLUGGED?

Digital Devices Not Required

This lesson can be taught without
devices. If students do not have
devices, print copies of the “Blood
Doping” article and the Investigation
Notebook pages for this lesson.
(PDF files of both can be found in
the Digital Resources.)

If students do not have access to
Amplify Science at home, provide
them with copies of page 82 from
the Investigation Notebook as well
as printed copies of the Odd
Organisms and How They Get the
Molecules They Need article set.

s DIGITAL RESOURCES

Blood Doping: Messing with
Metabolism to Win Races


https://ereader.learning.amplify.com/%23/reader/6066224d-4b4b-4d5b-8022-99b8f61a8df9
https://ereader.learning.amplify.com/%23/reader/28be1b1d-f4dc-44e7-beb3-e1d912e24203
https://ereader.learning.amplify.com/%23/reader/6066224d-4b4b-4d5b-8022-99b8f61a8df9
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Metabolism )
_ Lesson 3.4 Brief
Lesson Guides

4. Choose exemplary student annotations from Lesson 2.2 and
prepare to share them with the class. You may have already shared
some annotations from Lesson 2.2 in Lesson 2.3. For this lesson,
choose some new annotations to share, focusing on examples that
demonstrate good annotation practices such as asking deeper
questions.

Printable article: “Blood Doping:
Messing with Metabolism to Win
Races”

Annotation Jracker

5. Preview the Odd Organisms and How They Get the Molecules They
Need article in the Amplify Library. Locate and read the article in
Digital Resources or the Amplify Library. Students will be reading the
article for homework.

Immediately Before the Lesson and How They e Molecules

They Need

1. Have on hand the following materials:

Investigation Notebook,
-82

* Annotation Trackers

» optional: digital devices

Metabolism Glossary
» optional: printed copies of the “Blood D

Metabolism to Win Races” article Metabolism Multi-Language

Glossar
» optional: Odd Organisms and How They Ge v
Need article set
» optional: Metabolism Investiga
Between-Class Prep
1. Print or locate a new A
2. Erase digita e digital annotations you made in the article in the Amplify Library before
modelin
At the En
1. Printa tion Summary Sheet for each class. A PDF file of the Annotation Summary Sheet

is in the Digital Reso

» Use the ation Trackers to review students’ submitted articles. If you have time to review
students’ submitted articles and annotations, continue to fill out each Annotation Tracker to identify
questions, alternate conceptions, and exemplary annotations.
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https://assets-prdd.learning.amplify.com/damAssets/2dc4f8fc-8344-446b-a2e5-f6fb4ffa68f2/0acd2310-e41c-4e4b-8d6e-bbe7f7be0e2a/Printable_Article_Blood_Doping.pdf
https://assets-prdd.learning.amplify.com/damAssets/2dc4f8fc-8344-446b-a2e5-f6fb4ffa68f2/0acd2310-e41c-4e4b-8d6e-bbe7f7be0e2a/Printable_Article_Blood_Doping.pdf
https://assets-prdd.learning.amplify.com/damAssets/2dc4f8fc-8344-446b-a2e5-f6fb4ffa68f2/0acd2310-e41c-4e4b-8d6e-bbe7f7be0e2a/Printable_Article_Blood_Doping.pdf
https://assets-prdd.learning.amplify.com/damAssets/e60c84fa-6abd-4206-adcf-faec6af34682/e08163a1-e4eb-43cf-a24b-b6ce97c31c59/SCI_Annotation_Tracker.pdf
https://assets-prdd.learning.amplify.com/damAssets/005ef5db-30ac-49d4-9853-51171810f937/70580062-e086-4227-b284-d4dbe6c7f022/SCI_Annotation_Summary_Sheet.pdf
https://assets-prdd.learning.amplify.com/damAssets/20744c73-f6d9-4cee-abae-0810ecaf0845/c09fecd2-23ad-4bea-9d14-c87d5c2fa162/Printable_Article_Odd_Organisms_And_How_They_Get_The_Molecules_They_Need.pdf
https://assets-prdd.learning.amplify.com/damAssets/20744c73-f6d9-4cee-abae-0810ecaf0845/c09fecd2-23ad-4bea-9d14-c87d5c2fa162/Printable_Article_Odd_Organisms_And_How_They_Get_The_Molecules_They_Need.pdf
https://assets-prdd.learning.amplify.com/damAssets/20744c73-f6d9-4cee-abae-0810ecaf0845/c09fecd2-23ad-4bea-9d14-c87d5c2fa162/Printable_Article_Odd_Organisms_And_How_They_Get_The_Molecules_They_Need.pdf
https://assets-prdd.learning.amplify.com/damAssets/17f2b949-1b6d-4cb8-927a-2d62b2254464/0776f6b7-7eb0-4fb3-b931-350b3724ddc2/MET_Investigation_Notebook_Pages_79%E2%80%9382_NA18.pdf
https://assets-prdd.learning.amplify.com/damAssets/17f2b949-1b6d-4cb8-927a-2d62b2254464/0776f6b7-7eb0-4fb3-b931-350b3724ddc2/MET_Investigation_Notebook_Pages_79%E2%80%9382_NA18.pdf
https://ereader.learning.amplify.com/%23/reader/28be1b1d-f4dc-44e7-beb3-e1d912e24203
https://ereader.learning.amplify.com/%23/reader/28be1b1d-f4dc-44e7-beb3-e1d912e24203
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Lesson Guides

Lesson 3.4 Brief

» Use the Annotation Summary Sheets to analyze students’ annotations. The Annotation Summary
Sheet is intended to help you identify trends in student thinking, recurring questions students have about
the text, and other issues that you might want to address. Use your Annotation Trackers to fill out the
Annotation Summary Sheets.

« Collect exemplary annotations and recurring alternate conceptions to share
Exemplary annotations and recurring alternate conceptions can be shared in
Identify examples of student annotations that are thought provoking, exe
approach, and/or target key science ideas. Choose a few exemplary annot
in Lesson 3.5.

Differentiation

Embedded Supports for Diverse Learners

Teacher modeling of Active Reading. You will model Actived
This serves both to guide students in how to engage with thé
doping to students.

Potential Challenges in This Lesson

gle with reading. Several diagrams are key to
lence diagrams may find this especially

Reading-focused. This lesson may be diffi
making sense of this article, so student
challenging.

Specific Differentiation S

Extra discussion time during €& g extended time for discussion during reading gives English learners
and other students who might i upport a chance to practice using new science vocabulary and to
Vite students to discuss the reading with a partner. You may want to suggest they
otating as usual, and then come together with their partners to discuss what they
en can help some students to process what they are reading more thoroughly

ind English learners about the Reveal Tool and remind Spanish-speaking English
m glossary. Encourage them to take advantage of these tools if they find them helpful

Glossary and Reveal Tool.
learners about the
while reading.
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Lesson 3.4 Brief

Specific Differentiation Strategies for Students Who Need More Support

Read with a small group. You could choose to read the “Blood Doping” article with a small group of students. Have one
student read aloud each paragraph as others in the group read along to themselves. After each paragraph, stop to
annotate. You can have students discuss as they annotate to help them generate ideas and questions about the article.
You can also stop to discuss as a group the diagrams and any particularly challenging sectionsgfithe article.

Specific Differentiation Strategies for Students Who Need More Challenge

Writing opinions about blood doping. After reading, students who need more challen about

whether or not they think blood doping is something that should be allowed in competition

Standards Key

Core Ide osscutting Concepts

3-D Statement

Students obtain and evaluate information about bg s and system models) and energy release
(energy and matter) as they actively read an articl s can increase the body’s ability to carry out
cellular respiration by blood doping. Students focus | questions about the text.

» Practice 8: Obtaining, Evallig gaunicating Information

s, the body is a system of multiple interacting subsystems. These subsystems are

groups of cells tha k together to form tissues and organs that are specialized for particular body

functions.

» LS1.A: Structure and Function:

« Within cells, special structures are responsible for particular functions, and the cell membrane forms the
boundary that controls what enters and leaves the cell. (MS-LS1-2)
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Lesson 3.4 Brief

Lesson Guides

» LS1.A: Structure and Function:

« Allliving things are made up of cells, which is the smallest unit that can be said to be alive. An organism may
consist of one single cell (unicellular) or many different numbers and types of cells (multicellular). (MS-LS1-1)

« LS1.C: Organization for Matter and Energy Flow in Organisms:

+  Within individual organisms, food moves through a series of chemical reactions4 ich it is pbroken down and

rearranged to form new molecules, to support growth, or to release energy.

+ PS3.D: Energy in Chemical Processes and Everyday Life:

» Cellular respiration in plants and animals involve chemical reacti

with oxygen that r ored energy. In

these processes, complex molecules containing carbon react wit en to produce carb®h dioxide and
other materials. (secondary to MS-LS1-7)
NGSS Crosscutting Concepts
» Scale, Proportion, and Quantity
» Systems and System Models
+ Energy and Matter
Common Core State Standards for rts (CCSS-ELA)
+ CCSS.ELA-LITERACY.RST.6-8.4: Determ of symbols, key terms, and other domain-specific words
and phrases as they are 2 ifi ific or technical context relevant to grades 6—8 texts and topics
* CCSS.ELA-LITERACY.RS .8: B among facts, reasoned judgment based on research findings, and
speculation in a text
+ CCSS.EL .9: Draw evidence from informational texts to support analysis, reflection, and
researc,
+ CCSS SLY1: Prepare for and participate effectively in a range of conversations and
collabora artners, building on others’ ideas and expressing their own clearly and persuasively

Common Core St ndards for Mathematics (CCSS-Math)

CCSS-Math Practices

» CCSS.MATH.PRACTICE.MP1: Make sense of problems and persevere in solving them.

+ CCSS.MATH.PRACTICE.MP2: Reason abstractly and quantitatively.
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Lesson Guides

CCSS-Math Content

+ CCSS.MATH.CONTENT.6.RP.1: Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities.
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Lesson 3.4 Metabolism
Activity 1 Lesson Guides

WARM-UP g
1 Warm-Up

Warm-Up

A message from Dr. Walker asks students to record their initial thinkin
the cellular respiration needs of an athlete.

10

MIN

Instructional Guide

1. Project Warm-Up; students work independently. Collap gtional guide and project the student screen, or
have students turn to page 80 in their Investigation N
to the Warm-Up.

then share thinking with the class. Follo
the right answer for the second question

athletes.)

3. Discuss the focus on athlete e about metabolism and cellular respiration. Remind
students that they started lea abolism™y investigating several medical conditions in which things were
going wrong with metabolism. v, amine the other end of the spectrum; they will consider how elite
athletes are able tagi ase theiR€elllar respiration in order to compete at the highest levels.

4. Debrief ing. for volunteers to share their responses to the questions from the homework
assignmen Article that described the signals that are sent within Diego’s body.

What are examples g nals sent within Diego’s body? [The sensory receptors send signals to Diego's brain
cells. These si e messages that help Diego figure out what to do next. As Diego thinks, more signals move
from one brain cell to another.]

Review the different types of inputs that result in these signals.
Signals sent from the eyes depend on light, which is an electromagnetic input.
Signals sent from the ears, or from the fingers through touch, are both examples of mechanical inputs

Signals sent from the nose (using the sense of smell) are examples of a chemical input.
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Metabolism Lesson 3.4
Lesson Guides Activity 1 mj]

Possible Responses

1. In order to maintain a high level of

performance, what types of foods 2. Explain your reasoning.
do you think an athlete should eat
right before a race? Select one. | think they should eat food with a lot

of starch because starch is broken

down into glucose, and inside the
Foods high in fiber cells glucose and oxygen perform

cellular respiration to release energy

Foods high in protein

high in starch

? I'm not sure if you can
in€fease oxygen.
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Lesson 3.4 Metabolism
Activity 2 Lesson Guides

READING =
2 Active Reading: “Blood E)\

Doping”

Active Reading: “Blood Dopi

Introduce the article and model Active Reading strategies. Students re
annotate with a focus on asking meaningful questions.

20

MIN

Instructional Guide

1. Introduce the term blood doping.

We'll be reading an article about a way in whic
more energy than they would normally have. T
it anyway. The article will explain what blood dop

2. Project Question Starters. Remind st
questions. These question starters can help

it, they are focusing on asking deeper, more meaningful
is strategy.

ctivity fromclass) ...?

® Would it be betterif...?
® Who...?What...?When...?Where...?Why...?How...?Can...?

3. Share the exemplary student annotations that you selected from Lesson 2.2. Explain why you chose to share
these annotations.
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Metabolism Lesson 3.4
Lesson Guides Activity 2

4. Project the “Blood Doping: Messing with Metabolism to Win Races” article from the Amplify Library, or project
the printed article using a document camera. Have students open or turn to the article. Explain that you will now
model Active Reading, including asking deeper, more thoughtful questions. Students should read along and make
annotations, too.

* Read the title.

This title makes me think of a lot of questions! At first, | thought | would just write, & ?" but | wantto ask a
more thoughtful question. So I'm going to ask, “How can a person change her

« Highlight part of the title text and press ADD NOTE. Write “How can a person cha ?" Press

SAVE.
» Model asking another question. Begin reading the first paragraph third sentence.
The article says that athletes process oxygen, glucose, a i st any other humans. |

wonder why they process it better.

+ Highlight part of this text and press ADD NO i hletes process these molecules better?”
Press SAVE.

* Model making a connection. Read the first four j cond paragraph (through the sentence that
starts, “To bring in more oxygen .

Even though we are focusing on askin
us to become better, maie sophisticate

, we also want to use the other strategies that will help
ers. After reading this section, | thought of a connection. |
ur breath rates increased to bring in more oxygen.

s ADDWNOTE. Write “Like when we ran in class and our breath rates

graph and add another annotation.

| was going to write, “WHat?" next to this sentence about special gels. But, | know that isn't a very good question.
How can | change thi 0 a question that is more thoughtful?

+ Ask students for ideas and choose one of their suggestions. Highlight part of this text and press ADD NOTE.
Write the suggestion and press SAVE.

» Look ahead to the discussion.

When you finish reading and annotating the article, you'll select a couple of questions you would like to share.
Make sure that you record specific, thoughtful questions that you would like to share with a partner and the class.
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Lesson 3.4 Metabolism
Activity 2 Lesson Guides

5. Students read and annotate the article. Circulate as students read, using the Annotation Tracker to record
annotations that you would like to invite students to share during the class discussion.

Teacher Support

Rationale

Science Reading: Benefits of Sharing Student Annotations
Students are motivated by, and respond well to, seeing annotation exemplars from th
annotations to model expectations can continue to keep students engaged with this pra

Background

are studying.

Instructional Suggestion

today’s article—for example an image or u can read aloud. Think of a few superficial questions
that you could ask and then ask students to j ow to make those questions deeper and more

“Why does this part stick out s
which types?”

the other parts?” “Does this color attract bees or birds?” “If so,

Instruction

Diverse Le Other Students Who Are Struggling with Reading Comprehension

Blood dopin c that is difficult for many students to comprehend. If you notice that some students
are struggling with understa g what happens during blood doping and how it relates to metabolism, you may want

enhance your discus - Note that students will be rereading the section of the article about how blood doping works
in the next lesson, so they will have another opportunity to build their understanding of the blood doping process.
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Metabolism Lesson 3.4

Lesson Guides Activity 3

STUDENT-TO-STUDENT r
DISCUSSION Q@
Discussing Annotations

Discussing Annotations

Students identify and tag annotations they would like to share with a p
and then with the whole class.

15

MIN

Instructional Guide

1. Prepare students to move on to partner discussion. Ask sh reading and annotating the article.

ill review their annotations, choose a question
a partner, and edit the annotation by pressing

2. Project and explain Discussing Annotations. Ex
or connection that is interesting to them and that the
EDIT and writing “#share.”

Discussing Annotation

#share

r annotation if you feel that you
esolved a question OR if your

#present

or ideas you would like to present to the class.

3. Students choose and tag annotations they want to discuss.

4. Partners discuss annotations. Circulate as partners discuss, using the Annotation Tracker and listening for
questions and connections that you would like to share during class discussion. Ask students to change the tags in their
shared annotations to “#discussed” if they feel that their partner discussions gave them a deeper meaning of their
annotations or if they answered their tagged questions.
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Lesson 3.4 Metabolism
Activity 3 Lesson Guides

5. Prompt partners to prepare for class discussion by choosing another interesting or unanswered question they
would like to share. Explain that these can be the same annotations they shared with their partners if the questions are
still unresolved. Ask students to tag the annotations they would like to present to the class by pressing EDIT and writing
“#present.”

6. Facilitate a brief class discussion about annotations. Invite students to share their tagged questions and
connections. Encourage students to respond to one another and to look back at the article t wer their peers’
questions.

science ideas, annotations that use vocabulary from the unit, or instancegfihwhich students wer answer their

own questions.
Ask students to press NEXT to continue this activity.

8. Prompt students to submit their annotated articles. O screen, the article and the annotations that
i ould answer the reflection question and then
submit their articles and reflection question respons D IN. If students are using printed articles and

the notebook, they can answer the reflection questio

9. Point out the homework assignme i ge 82 in the Investigation Notebook). If
students do not have access to Amplify , Brévide them with copies of page 82 from the Investigation
Notebook as well as printed copies of the O ow They Get the Molecules They Need article set.
Explain that students will be reading about ho systems work in other organisms other than humans. They will
choose from a set of articles

Science Re e of Making Time to Discuss and Share Annotations
Making time to discuss stude annotations can help achieve the following goals in your classroom:

+ Promoteac f inquiry. When students can discuss their own connections and pursue their questions
collaboratively, they are able to see how feeling confused and challenged by a text is a normal and productive
part of science reading.

» Help students see value in the Active Reading approach and cultivate intrinsic motivation for reading.
Students annotate their articles in unique and creative ways. When students are exposed to many different ways
to annotate a text, they can take ownership over the Active Reading process.

* Provide an opportunity for formative assessment. Students’ thinking, made visible in their annotations and
discussions, can help you identify concepts for which they need more support.
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Metabolism Lesson 3.4
Lesson Guides Activity 3 D:m

Instructional Suggestion

Providing More Experience: Using Student Annotations as Exemplars
You may choose to use students’ annotations as models for thoughtful, reflective reading. As you circulate while
students are reading, try to find a few annotations that you think are particularly insightful or interesting. In particular,
look for questions or connections that link what students have been learning in class to ideas in the article. You can also
make note of any interesting conversations you heard during partner discussions. Summarize these comments for the
class as models of thoughtful reading and annotating. Even better, share some exemplary s t annotations by
connecting student devices to the projector (with their permission, of course).
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Lesson 3.4 Metabolism
Activity 4 Lesson Guides

HOMEWORK ﬁ
Homework

Homework

Students select an article to read from a set of articles about how bod
differently in different organisms.

Instructional Guide

ot have access to Amplify Science at home,

1. If needed, make additional time to explain homework.
i ell as printed copies of the Odd Organisms

provide them with copies of page 82 from the Investi
and How They Get the Molecules They Need article

Teacher Support

Rationale

Pedagogical Goals: Reading

For homework, students read 3 aging article set about how other organisms get the molecules they
need from food and air. Student rom a list of organisms that have interesting similarities to and differences
from humans. Ve learned about humans to a new context will help students broaden and solidify

their unders

Possible Respon

Compared to a human, what is different about how this organism gets molecules from food and air?

Answers will vary. Examples are given below.
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Metabolism Lesson 3.4
Lesson Guides Activity 4

» Blue whale: Although blue whales get oxygen from the air, they can hold their breath longer than humans can
because their heart slows down when they go on a long dive. Blue whales eat krill to get the molecules they need
from food.

» Grasshopper: Grasshoppers don't have lungs. Oxygen enters their body through holes igftheir abdomen.
Grasshoppers eat grass, and their digestive systems can break down cellulose into se, which the human
digestive system cannot do. Also, grasshoppers have several hearts in their circu

» Sea sponge: Sponges don't have respiratory, digestive, or circulatory systems.
carrying oxygen and molecules from food.

»  Water bear: Water bears absorb oxygen directly from water. Molecul€e cells through an open
area in the water bear’s body. Water bears can also go into a /g i lar respiration stops

plecules from food and air?

* Blue whale: The blue whale is a mammal, so i umans. Blue whales have a heart, lungs,

stomach, and intestines like humans.
» Grasshopper: Grasshoppers still need glucose a reactin their cells and release energy.
» Seasponge: Sea sponges still ne tin their cells and release energy.

+ Trout: Trout eat bugs, worms, plants, their bodies break this food down into glucose. Trouts

+ Water bear: When theyafe ating, bears still need glucose and oxygen to react in their cells and
release energy.
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