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What do textile looms, bicycles, and automobiles have in
common? If you answered “pedals,” you are right! If you
answered “Suzuki,” you must know about Michio Suzuki.
Japanese inventor Michio Suzuki founded Suzuki Loom Works in
1909. His goal was to manufacture the best pedal-driven looms
on the market. Suzuki did just that. In fact, his looms were so
well made that they never required replacement. That was great
for textile companies who purchased the product. But that was
not so great for his company’s sales.
Suzuki needed a new product for the market quickly. Using what
he knew about mechanical parts and pedals, Suzuki designed a
gas-powered engine that could be attached to a bicycle. Suzuki’s
cycle motor was unique. Cyclists could easily switch between
pedaling the bicycle manually, pedaling with engine assistance,
or not pedaling at all and relying on the engine.
The popularity of the Power Free cycle motor prompted Suzuki
to change the name of his company to Suzuki Motor Company
in 1954. The company then entered the motorcycle industry.
Shortly thereafter, his two-cylinder motorcycle engine was
adapted to power the Suzulight, Suzuki’s first mini car.

From textile looms to bicycles, motorcycles, and
automobiles, Michio Suzuki used knowledge and
passion to impact the global motor market.
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Link – I apply knowledge to reach new
understandings.
How did Michio Suzuki use his prior knowledge to create new products?

Think about the words in the link trait definition. Check the statement that
describes your knowledge of each word. Explain what you think each word means.

Word
apply

My Knowledge of the Word

What I Think the Word Means

This word is new to me.
I think I know the meaning.

I know the meaning.
knowledge

This word is new to me.
I think I know the meaning.

I know the meaning.
reach

This word is new to me.
I think I know the meaning.

I know the meaning.
understandings

This word is new to me.
I think I know the meaning.

I know the meaning.

Link: Pedaling New Ideas 41
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ELA

Explanation
Read the excerpts from Henry Ford’s autobiography My Life and
Work. Then write an explanation of how his words demonstrate
the link trait.
There is an immense amount to be learned simply by tinkering
with things. It is not possible to learn from books how everything
is made—and a real mechanic ought to know how everything is
made. Machines are to a mechanic what books are to a writer. He
gets ideas from them, and if he has any brains he will apply them.
Being a full-fledged machinist and with a very fair workshop on
the farm it was not difficult for me to build a steam wagon or
tractor. In the building of it came the idea that perhaps it might
be made for road use.
Along about April 1, 1913, we first tried the experiment of an
assembly line. … We had previously assembled the fly-wheel
magneto in the usual way. With one workman doing a complete
job he could turn out from thirty-five to forty pieces in a ninehour day, or about twenty minutes to an assembly. What he did
alone was then spread out into twenty-nine operations; that
cut down the assembly time to thirteen minutes, ten seconds.…
Further experimenting with the speed that the work should
move cut the time down to five minutes. … The result is this: by
the aid of scientific study one man is now able to do somewhat
more than four did a … few years ago. That line established the
efficiency of the method and we now use it everywhere.

42 Team ThinkUp: Grade 5

CTS2_L5.indb 42

9/21/18 4:08 PM

5

Looking Inside: Teacher
Student Edition

Science
Michio Suzuki linked ideas to form new and innovative products.
Pedal-driven
loom

Engine
Bicycle
Motorized bicycle

Choose three of the following objects to create an original and innovative product idea. Write the product idea in the oval and ideas
that generated the product idea in the boxes.

Explain a problem solved by the product and describe how
the product operates.

Product Idea

Link: Pedaling New Ideas 43

CTS2_L5.indb 43

9/21/18 4:08 PM

5

Looking Inside: Teacher
Student Edition

Math
When you link in math, you use what you know
to connect ideas.
Textile looms, bicycles, and automobiles have
a common trait—they all have pedals. In
mathematics, Venn diagrams are used to show
the relationships or connections between sets
or groups. Use the Venn diagram to solve this
problem.
There are 154 fifth-grade students at Fairview
Elementary School.
Three optional after-school activities are
offered—dance, music, and sports.

• 64 students participate in dance.
• 41 students participate in music.
• 68 students participate in sports.
Within these students, some participate in
more than one activity.

• 5 students participate in dance and sports.
• 10 students participate in dance and music.
• 3 students participate in sports and music.
• 4 students participate in all three activities.
How many fifth-grade students did NOT participate in any of the activities?
44 Team ThinkUp: Grade 5
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Link
The following quotes refer to applying knowledge to develop new understandings
and to make connections.
Think of a chain. A chain has links that are connected. If you link two things
together, you join or connect them. Read these quotes, and write a response
telling how you connect to each quote.
The quote is ...

“Creativity is just
connecting things.”

How I connect ...

Link – I apply knowledge to reach new
understandings.
Think about what you have learned about the
critical thinking trait link.
Read the sentences. Circle your answer.
I always apply knowledge to
reach new understandings.

I often apply knowledge to
reach new understandings.

~Steve Jobs
I never apply knowledge to
reach new understandings.
Provide evidence to support your assessment.

“Knowledge isn’t power
until it is applied.”
~Dale Carnegie
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Link—I apply knowledge to reach new understandings.
Critical Thinking Trait Link Engagement Indicators
Students draw knowledge and take meaning from one situation or experience
and apply it to another.
Students successfully apply new knowledge to complex situations in everyday life.
Students transfer meaning from previously learned concepts and apply to new
situations to build knowledge.

Prompts to Develop the Link Trait

Mind Shifts for a Critical
Thinking Classroom
A critical thinking culture engages students
in thinking deeply about their learning.

• The teacher is the facilitator rather than the
dispenser of information.

• Students focus on learning rather than on task
completion.

How do you use prior knowledge to avoid missteps?

Classroom expectations move beyond behavior and focus on
well-defined learning and thinking outcomes.

Why is recall helpful when making connections?

• The teacher models and provides examples of what is expected

Do you ask questions to make connections?
How might you use past experiences to construct meaning?
Can you connect what you know with new information and apply this newly
formed knowledge to future learning?
Can you apply new knowledge in a different context?
How might vocabulary knowledge help you make connections with new content?

of students.

• Students link prior knowledge to new learning using multiple tools (e.g., charts,
organizers, illustrations).

Students in a thinking-centered classroom make connections among new learning, prior
knowledge, other content areas, and everyday life.

• The teacher thinks aloud as students are taught how past experiences relate to
new learning.

How might you apply new learning in day-to-day life?

• The teacher designs activities that require students to draw from prior knowledge

Strategies to Facilitate the Link Trait
Provide activities that require the application of prior knowledge or experiences
as data sources or processes to support, explain, or solve new challenges.
Present new tasks in which students refer to past learning to demonstrate
application of prior experiences.

to solve problems.

• Students see, verbalize, or demonstrate how past learning can be applied in other
contexts.

Link Trait Reflective Review
Circle the rating that best describes students’ abilities to apply the critical thinking
trait link.

What additional opportunities might I provide to students who consistently exhibit the critical
thinking trait link during learning?

5–Students apply the link trait consistently.
1–Students struggle to apply the link trait.

5
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How might I foster additional opportunities for students who struggle to link during learning?
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Pedaling New Ideas

Student Activity Book pages 40–41

Before Reading: Use these activities to set a purpose for reading.
Have students brainstorm machines that are operated using pedals.
Display an image of a pedal-driven loom. Point out the pedal mechanism in the
image. Invite students to speculate about the use of this machine. Provide hints
as needed.
Guide students to compare and contrast looms with other pedal-driven machines.
Text
What do textile looms, bicycles, and automobiles have in common? If you answered
“pedals,” you are right! If you answered “Suzuki,” you must know about Michio Suzuki.
Japanese inventor Michio Suzuki founded Suzuki Loom Works in 1909. His goal was
to manufacture the best pedal-driven looms on the market. Suzuki did just that. In
fact, his looms were so well made that they never required replacement. That was
great for textile companies who purchased the product. But that was not so great
for his company’s sales.
Suzuki needed a new product for the market quickly. Using what he knew about
mechanical parts and pedals, Suzuki designed a gas-powered engine that could be
attached to a bicycle. Suzuki’s cycle motor was unique. Cyclists could easily switch
between pedaling the bicycle manually, pedaling with engine assistance, or not
pedaling at all and relying on the engine.
The popularity of the Power Free cycle motor prompted Suzuki to change the name
of his company to Suzuki Motor Company in 1954. The company then entered the
motorcycle industry. Shortly thereafter, his two-cylinder motorcycle engine was
adapted to power the Suzulight, Suzuki’s first mini car.
From textile looms to bicycles, motorcycles, and automobiles, Michio Suzuki used
knowledge and passion to impact the global motor market.
After Reading: Use this question to support student understanding.
Guide students to answer the question in the Student Activity Book.
How did Michio Suzuki use his prior knowledge to create new products?
Explore the Trait
Have students follow the directions in the Student Activity Book.

Apply the Trait: ELA

Student Activity Book page 42

This activity provides an opportunity for students to consider how excerpts from
Henry Ford’s autobiography My Life and Work demonstrate the link trait.
Set the Stage
Provide several facts about Henry Ford’s life and work.
Demonstrate the concept of the assembly line. Have several students form a line
and place a school supply in a bag as it is passed.
Show a video that explains an assembly line, such as Ford Media’s “100 Years of
the Moving Assembly Line in 100 Seconds.”
Complete the Activity
Read aloud the directions and each of the excerpts, guiding students to
understand unfamiliar vocabulary and concepts. Allow students to use
dictionaries as needed.
Ensure that students understand the task of showing the connection between
the excerpt and the link trait. Encourage students to underline or highlight the
parts of the excerpts that exhibit the link trait before writing explanations.
Have students follow the directions in the Student Activity Book.
Have students turn and talk with partners to compare responses. Allow students
time to revise responses based on partner talk.
Debrief by asking students to answer these questions for each excerpt.

• What knowledge did Henry Ford apply?
• What new understandings did Henry Ford reach?

Answers
Answers may vary. Student responses should include explanations of how the
excerpts from Ford’s autobiography demonstrate the trait link.
Extend the Activity
Encourage students to conduct research on inventors and innovators
who exhibit the critical thinking trait link. Allow students to create
illustrations of the inventors or inventions with brief statements
about their relationships to the trait.

Ask students to share their knowledge of the words and what they think the
words mean.
Invite students to use print or digital sources to confirm the accuracy of definitions.
Answers
Answers may vary. Student responses should include checks to indicate knowledge
of the words and explanations of what they think the words mean.

Link: Pedaling New Ideas
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Apply the Trait: Science

Student Activity Book page 43

Apply the Trait: Math

Student Activity Book page 44

This activity provides an opportunity for students to link structures or functions of
three objects to create an original and innovative product idea.

This activity provides an opportunity for students to link information and solve a problem
using a Venn diagram.

Set the Stage
Ask students to explain the steps Michio Suzuki completed to develop the
motorized bicycle.

Set the Stage
Review the purpose of using Venn diagrams. Discuss the components of two-circle
Venn diagrams. As a class, complete a Venn diagram so that one set shows the factors
of 12 and the other set shows the factors of 15.

Brainstorm a list of machine parts that are used in many different devices
(e.g., gears, wires, wheels).
Discuss the relationships between science and engineering.
Complete the Activity
Have students follow the directions in the Student Activity Book.
Allow students to share products, explain the problems solved by the products,
and describe how the products operate.
Answers
Answers may vary. Student responses should include original and innovative product
ideas made from combining three of the objects, explanations of problems solved by
the products, and descriptions of how the products work.
Extend the Activity
Provide books about inventors and inventions.

• An Illustrated Timeline of Inventions and Inventors by Kremena T. Spengler
and Rick Morgan

• Hooray For Inventors! by Marcia Williams
• The Inventors of LEGO® Toys by Erin Hagar
• The Inventor’s Secret by Suzanne Slade and Jennifer Reinhardt
Have students describe how the inventors linked scientific knowledge to
engineering solutions.
Designate an area of the classroom as a makerspace. Collect art supplies, machine
parts, and items that would usually be discarded to add to the makerspace.
Reinforce the process of inventing rather than the completed product.

34
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Discuss the components of a three-circle Venn diagram and the purpose of the
intersections.
Complete the Activity
Read and review the problem in the Student Activity Book.
Have students follow the directions in the Student Activity Book.
Allow students to share solutions and describe how the Venn diagram allowed them to
connect the information to find a solution.
Answers
Student responses on Venn diagrams may vary depending on
placement of the labels. Student responses should include a
completed Venn diagram such as the one shown and an
answer of 7 for students who did not participate.
Extend the Activity
Repeat the activity using different numbers of students.

Dance
45
5
56
Sports

4
3

7

10
24
Music

Display a three-circle Venn diagram with labels (e.g., prime numbers less than 50, factors
of 36, multiples of 11 less than 70). Distribute sticky notes with numbers to students. Have
students affix the sticky notes to the appropriate locations on the Venn diagram.
Post Venn diagrams with numbers based on mathematical relationships (e.g., factors of
24, multiples of 7 less than 49, even numbers less than 20) but no labels. Have students
use logic and reasoning to determine the labels.
Investigate different types of Venn diagrams (e.g., nonintersecting and nested) and have
students provide examples such as the following:

• nonintersecting circles—even numbers and odd numbers
• nested circles—parallelograms and quadrilaterals
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Check My Thinking

Student Activity Book page 45

Have students follow the directions in the Student Activity Book.
Invite students to share connections with the large group.
Answers
Answers may vary. Student responses should include responses of how they
connect to the quotes.
Self-Assessment—Link
Evaluate student self-assessment responses, and plan additional instruction as
needed.
Strengthen the Trait
As part of instruction, ask students to give examples of real-world situations in
which they apply a concept or a skill.
When introducing new concepts, have students look for ways to connect and to
apply the new learning to previous knowledge.
Have students write original similes that compare and link two concepts or ideas
(e.g., Art is like _________ because _______________.).
Direct students to compose acrostic poems using the letters of link to convey the
meaning of this trait.
Revisit the Trait
Revisit the link trait throughout the school year. Useful times to revisit the trait
include:

• a few weeks or months after the trait has been introduced
• after holiday breaks
• when students struggle to exhibit the link trait
• after students attend a school event or presentation
• when a new student joins the class

Cut construction paper in strips. As students display the critical thinking trait link,
award student strips of construction paper. Have students write their names on
the strips and combine them to create a class paper chain.

Link—Across the Curriculum
ELA
Read aloud the poem “Something Told the Wild Geese” by Rachel Field, and
discuss how animals use instinctual knowledge to understand their environment.
Have students complete exit tickets after lessons and activities. Provide students
with structures such as I learned from reading ___ that ___ or I made the
connection that ___ because ___.
Science
Explain that scientific knowledge is not a concrete set of facts. Discuss examples
that demonstrate revision of scientific knowledge as new information is discovered
(e.g., People once believed Earth was flat. Earth was once considered to be
the center of the universe. Pluto was once considered a planet.). Reinforce the
importance of linking previous knowledge and new understandings in the field of
science.
Math
Have students link math concepts learned in previous grades to new learning
(e.g., fraction and decimal concepts, number lines and coordinate grids, area and
volume).
Social Studies
Discuss cause and effect links between events in U.S. history (e.g., events
leading up to the American Revolution, the Civil War, World War II).
Have students analyze links between supply and demand and prices of goods
and services in a market economy.
Fine Arts
Have students look for connections between children’s books and movies based
on the books (e.g., The Chronicles of Narnia, Bridge to Terabithia, The Wizard of
Oz, Charlotte’s Web, and Where the Wild Things Are).
Guide students to develop ideas drawn from life experiences and from the
imagination as sources for original works of art.
Health/P.E.
Direct students to create posters or infographics that depict the connection between
advertisements and healthy and unhealthy food choices.
Technology
Invite students to investigate the link between technological advancements and the
effects on lifestyles, careers, and manufacturing.
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