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Examine

Science: Learning
and Sharing
Andrea Pugh and science are words that belong together.
As a child, Andrea dreamed of being a scientist. She was
excited to discover things about the world around her.
In fourth grade, Andrea’s dream began to come true. She
entered her first science fair. Her project showed how plant
growth is affected by light. She became even more curious
about plants and soil. Andrea’s desire to help others was also
inspired by this experience.
Her study of plants continued in fifth grade during her
second science fair. She tested how sunflowers impact lead
levels in soil. This project confirmed she could help people
grow better plants using healthier soils.
Andrea was prepared for her first national science competition.
She explored methods of adding nutrients to soil and
discovered that biochar, a charcoal-like substance, can improve
soil. It increases nutrient levels in the soil. Andrea had a planet
named for her and received scholarships to study science in
college. Andrea knew that her dream was being fulfilled.

Today, Andrea Pugh continues her work as a
scientist, discovering new ideas and ways of
thinking every day.
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EXPLORE THE TRAIT:
Examine – I use a variety of methods to explore and to analyze.
What are the methods Andrea Pugh used to investigate?

A Word Collage is composed of words related to an idea or
concept. This Word Collage is based on the word think.
Work with a partner to generate a list of synonyms for the word
examine. Record your synonyms in the box on the left. Then use
the synonyms to create an original Word Collage for examine.

Synonyms for Examine

Word Collage
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APPLY THE TRAIT: ELA
A found poem is a poem created using words you find in a text.
Reread “Science: Learning and Sharing.” Circle or highlight words that describe the critical thinking
trait examine.
Read your chosen words, and draw lines to connect words that fit together.
Arrange your chosen words to write a found poem. Create a title for your poem.

30 Team ThinkUp: Grade 4
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24 Hours of Light

APPLY THE TRAIT: Science

24 Hours of Darkness

In Andrea Pugh’s first science fair project, she
investigated how plant growth is affected by light.
Read the investigation scenario to learn about a similar
investigation.
Scenario:
A student conducts an investigation with two identical
plants that receive different amounts of light but same
amounts of water over a 21-day time period. One plant
receives 24 hours of light from a table lamp, while the
other plant remains in the dark all day. The student
compares characteristics of the plants every three days.

Day

Examine the table showing the collected data.
Then answer the questions.
What might the student conclude from the
investigation results?

Height of Plant (cm)
24 Hours of Light

24 Hours of Darkness

0

17.5

17.5

3

17.5

17.75

6

18.5

17.75

9

19.25

17.75

12

19.5

17.5

15

20.5

17.25

18

20.75

17.25

21

21.25

16.75

What evidence supports this conclusion?

What additional data might the student collect to learn
how plant growth is affected by light?
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A logic puzzle requires you to analyze clues to solve
the problem. Some logic puzzles are solved by reading
the clues and marking a grid for results that are
possible or not possible. A result that is not possible
might be eliminated using an X. A correct result might
be marked with a .

Anthony

Anthony, Barbie, Celeste, Dion, and Fernando each
have a small garden. Each person grows only one
vegetable. The vegetables grown include tomatoes,
carrots, lettuce, red peppers, and cucumbers.
Examine the clues to match each person with the
vegetable grown.

Dion

cucumbers

red
peppers

lettuce

tomatoes

When you examine in math, you analyze information
to solve a problem. Andrea Pugh examined soil and
the effect it had on plant growth. Andrea analyzed
information she gathered from her soil explorations
to develop solutions for improving plant growth.

carrots

APPLY THE TRAIT: Math

Barbie
Celeste

Fernando
Explain the reasoning for your answers.

1. Dion’s vegetable is not green.
2. Barbie is allergic to tomatoes.
3. Celeste plans to making salsa, ketchup, and pasta sauce
from her crop.
4. Anthony’s vegetable grows below the ground.
5. Fernando plans to make dill pickles with his crop.
32 Team ThinkUp: Grade 4
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CHECK MY THINKING
When you exhibit the examine trait, you use multiple
approaches and perspectives to think deeply about ideas
or topics. Study the examples, and explain how each
illustrates the critical thinking trait examine. Record
your explanation beside each example.

I read, I study, I examine, I listen,

SELF-ASSESSMENT Examine
Examine – I use a variety of methods to explore and to
analyze.
Think about what you have learned about the critical
thinking trait examine.
Read the sentences. Circle your answer.
A Variety
of Methods

When I examine, I use
a variety of methods to
explore and to analyze.

One
Method

When I examine, I use
one method to explore
and to analyze.

I think, and out of all that I try to
form an idea into which I put as
much common sense as I can.
— Marquis de Lafayette

When I examine, I do
not use any methods to
explore and to analyze.
Provide evidence to support your assessment.
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Examine —I use a variety of methods to explore and to analyze.
Critical Thinking Trait Examine Engagement Indicators
Students willingly ask a range of essential questions and employ multiple
methods to explore the unknown.
Students use analytical skills to make inferences, interpret data, integrate or
organize ideas, and make connections.
Students reflect on strategies used, self-assess for effectiveness, and determine
next steps to produce desired outcomes.

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

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

• Students focus on learning rather than on task
completion.

Prompts to Develop the Examine Trait
How do you assess the importance or relevance of information?
Do you question to fill gaps between what is known and unknown?
Do you ask “what if” questions to generate multiple possibilities?
How do you know if a data source is reliable, credible, or complete?
Do you probe deeply to find root causes or to determine value?
Do you use your senses to collect, organize, and interpret data?
What evidence do you provide to support your responses?
How do you use criteria when you evaluate or justify your choices?
Has your perspective changed over time? How? Why?

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

• The teacher models and provides examples of expectations for students.
• Students talk through their thought processes and problem-solving strategies
with partners, in small groups, or in direct interactions with the teacher.

A critical thinking classroom actively engages students in exploring and analyzing
information.

• The teacher cultivates a safe classroom environment to help students understand
that asking questions is a strength.

Do you check your work for quality? What is the evidence?

• The teacher places emphasis on students interacting with and constructing
knowledge, not on the teacher presenting content.

Strategies to Facilitate the Examine Trait
Model the “Why/What If/How” sequence to show how to dig deeper when
investigating problems or solutions.
Encourage students to generate and frame thoughtful questions for analyzing a
topic. Emphasize quality, not quantity.
Challenge students to organize information to deepen insight by discovering
patterns, trends, and connections to form conclusions.

• Students use multiple approaches to analyze work that leads to deeper
connections and exploration of content.

• Students investigate, test, scrutinize, and evaluate information (e.g., for

accuracy, quality, relevance, inconsistencies). The results improve and deepen
understanding.

Create opportunities for students to reflect using online boards and debates to
challenge assumptions or to offer different perspectives.

Examine Trait Reflective Review
Circle the rating that best describes students’ abilities to apply the critical thinking
trait examine.
5–Students apply the examine trait consistently.
1–Students struggle to apply the examine trait.

5
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What additional opportunities might I provide to students who consistently exhibit the critical
thinking trait examine during learning?
How might I foster additional opportunities for students who struggle to examine during
learning?
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Science: Learning and Sharing
Student Activity Book pages 28–29
Before Reading: Use these activities to set a purpose for reading.
Ask students to share experiences while attending a science fair or creating a
project for a science fair.
Have students recall the steps of scientific methods (purpose/question, research,
hypothesis, experiment, analysis, conclusion).
Allow students to discuss how scientific methods relate to the examine trait.
Text
Andrea Pugh and science are words that belong together. As a child, Andrea
dreamed of being a scientist. She was excited to discover things about the world
around her.
In fourth grade, Andrea’s dream began to come true. She entered her first science
fair. Her project showed how plant growth is affected by light. She became more
curious about plants and soil. Andrea’s desire to help others was also inspired by
this experience.
Her study of plants continued in fifth grade during her second science fair. She tested
how sunflowers impact lead levels in soil. This project confirmed she could help
people grow better plants using healthier soils.
Andrea was prepared for her first national science competition. She explored
methods of adding nutrients to soil and discovered that biochar, a charcoal-like
substance, can improve soil. It increases nutrient levels in the soil. Andrea had a
planet named for her and received scholarships to study science in college. Andrea
knew that her dream was being fulfilled.
Today, Andrea Pugh continues her work as a scientist, discovering new ideas and
ways of thinking every day.
After Reading: Use this question to support student learning.
Guide students to answer the question in the Student Activity Book.
What are the methods Andrea Pugh used to investigate?
Explore the Trait
Have students follow the directions in the Student Activity Book.
Allow students to transfer collages to larger paper and create a class examine
book. Place the book in an area that allows all students to read.
Answers
Answers may vary. Student responses should include a list of synonyms for the word
examine and an original Word Collage to represent examine.

Apply the Trait: ELA

Student Activity Book page 30

This activity provides an opportunity for students to examine and analyze the
text “Science: Learning and Sharing” in order to compose an original found poem.
Set the Stage
Have students think about poems they have read and then discuss what they
remember and enjoy about them.
Model the process of creating a found poem.

• Select and display a page from any text (e.g., a chapter book, an
informational magazine).

• Read the content thoroughly.
• Determine the main ideas and concepts.
• Focus on specific words and phrases that convey the main ideas and
concepts.

• Highlight or circle words and phrases that can be arranged as a found
poem to create meaning.

• Display the created poem.
Complete the Activity
Have students follow the directions in the Student Activity Book.
Have students share found poems in small groups. Encourage group members
to provide feedback. Challenge students to revise their found poems based on
the shared feedback.
Provide large sheets of construction paper, and ask students to transfer
published found poems.
Create a space for students to display poems, and provide time for students to
view and read the poems. Invite students to use sticky notes to post feedback
for poets.
Answers
Answers may vary. Student responses should include original found poems
on the topic of examine using words from “Science: Learning and Sharing.”
Extend the Activity
Provide poetry books, and invite students to select poems
that contain content related to exploration and analysis. Host
a poetry reading in which students read aloud the poems
and share reasons for the selections.

Examine: Science: Learning and Sharing
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Apply the Trait: Science

Student Activity Book page 31

Apply the Trait: Math

Student Activity Book page 32

This activity provides an opportunity for students to examine data from an
investigation scenario and form conclusions based on the data.

This activity provides an opportunity for students to analyze provided information to solve a
logic puzzle.

Set the Stage
Pose the following questions.

Set the Stage
Present a simple logic puzzle that requires using deductive reasoning to find a solution.
For example:

• What methods might scientists use to explore and analyze?
• How might scientists collect data from investigations?

Review processes commonly used in scientific investigations (planning
investigations, collecting data through observations and measurements,
analyzing and interpreting data, forming conclusions).
Complete the Activity
Have students follow the directions in the Student Activity Book.
Debrief by asking students to share responses with the large group.
Discuss tools and procedures that might be used to collect additional data about
how plant growth is affected by light.
Answers
Answers may vary. Student responses might include that after 21 days, the plant
growing in light was taller; therefore, plants need light to grow.
Answers may vary. Student responses might include that by Day 3 the plant growing
in 24 hours of light began to grow taller than the plant in 24 hours of darkness and
that by Day 21, the plant receiving light was 4.5 cm taller than the plant placed in
the dark.
Answers may vary. Student responses might include additional data that could be
collected to learn how plant growth is affected by light (e.g., number of leaves on
each plant, color of the plant, observational data).
Extend the Activity
Allow students to conduct additional investigations about plant growth.
Review components of a science fair project. Have students submit proposals for
science fair projects. Then ask students to complete the projects. Invite parents,
caregivers, and other classes to attend a science fair at your school.
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Brad, Cathy, and Dave each have a pet. The pets are a bird, cat, and dog.
Use the clues to match the persons with their pets.
Display a 3 × 3 grid, and record names and pets along the top and left sides. Explain
that a process of elimination is used to find answers when solving logic puzzles.
Demonstrate using the grid to confirm or eliminate results that are possible and not
possible. Explain that if a clue states, “No child has a pet that begins with the first letter
of his or her name,” students might record Xs at the intersections of Brad/bird, Cathy/
cat, and Dave/dog on the grid. If another clue states, “Cathy is allergic to birds,” students
mark an X at the intersection of Cathy/bird. By eliminating Cathy/cat and Cathy/bird,
students know the only pet Cathy could have is a dog. Place a on the grid to indicate
a confirmed result. Explain that students may have to read some clues more than once
or return to a previous clue when more information is known.
Complete the Activity
Review the logic puzzle in the Student Activity Book. Read aloud the directions and
clues that are provided. Remind students that using the grid to record combinations that
are possible or not possible helps them organize their thinking.
Have students work with partners to follow the directions in the Student Activity Book.
Provide time for students to debrief with the large group and share strategies that
helped solve the puzzle.
Answers
Student responses should include the following matches.
Anthony—carrots, Barbie—lettuce, Celeste—tomatoes, Dion—red peppers,
Fernando—cucumbers
Answers may vary. Students responses should include descriptions of strategies used.
Extend the Activity
Provide additional logic puzzles for students to solve. Demonstrate using extended grids
to solve puzzles in which multiple matches are made (e.g., matching names, favorite colors,
and pets).

Grade 4 Teacher Guide

9/25/18 9:09 AM

4

Looking Inside: Teacher Edition

Check My Thinking

Student Activity Book page 33

Have students follow the directions in the Student Activity Book.
Allow time for students to discuss responses with elbow partners.
Answers
Answers may vary. Student responses should include explanations of how the
images and the quote illustrate the critical thinking trait examine.
Self-Assessment—Examine
Evaluate student self-assessment responses, and plan additional instruction as
needed.
Strengthen the Trait
Invite students to create fold books about self-selected texts. Have students
write brief excerpts of the texts on initial pages and analyses of the excerpts on
following pages.
Emphasize planning in the process of exploring topics of study. In the large
group, have students plan approaches for learning about and analyzing topics for
new units of study.
Have students create a T-chart labeled Analysis Strategy and Evaluation of
Strategy. As students apply a variety of learning strategies, have them reflect on
the strategies and note evaluations on their chart.
Challenge students to find new and innovative ways to explore topics by
restricting them from using their most common approaches (e.g., How might you
conduct research about local volunteer opportunities without a computer? How
might you gather data without print sources?).
Revisit the Trait
Revisit the examine 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 examine trait
• after students attend a school event or presentation
• when a new student joins the class

Secure a small handheld magnifying glass, such as one used to make print appear
larger. When you notice students exhibiting the examine trait, especially when
students consider multiple approaches to a problem or contemplate a topic from
multiple perspectives, allow them to display the magnifying glass on their desks.

Examine—Across the Curriculum
ELA
Read aloud Solving the Puzzle Under the Sea by Robert Burleigh, and discuss
how Marie Tharp exhibited the examine trait as she mapped the ocean floor.
After reading fictional texts, have students retell the stories from the perspectives
of different characters. Allow students to discuss their analyses of the plot events
and the character feelings, actions, and responses that informed their retellings.
Science
Have students examine properties of soils (color, texture, ability to retain water) and
how they affect plant growth.
Math
Read aloud Arithme-tickle: An Even Number of Odd Riddle-Rhymes by J. Patrick Lewis.
Have students work with partners or in small groups to solve the brainteasing math
riddles presented in the book. Have students share the strategies they used to solve
the riddles.
Social Studies
Invite students to create “Mount Rushmores” of specified historical periods by
selecting four key people and providing convincing evidence that these four people
are the best representatives of the time periods.
Fine Arts
Have small groups of students challenge other groups of students to create
art using a variety of specified supplies and methods (e.g., straws or paper
clips, colored paper or bits of recycled paper, and canvas or sculpture). When
complete, allow groups to explain how they explored strategies and options in
order to create products.
Assign small groups of students different key aspects of selected art pieces to
analyze (e.g., color, balance, contrast, movement). Jigsaw responses to create
complete critical reviews of the art pieces.
Health/P.E.
Allow students to determine daily nutritional needs and analyze nutritional
information of foods to create menus. Have students share menus and
explain the variety of methods used to select the foods and to create
the combinations for the menus.
Technology
Invite students to explore and analyze computer programs,
websites, or video games. Challenge students to develop
criteria in advance and to rate the programs, websites,
or video games based on each criteria.
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