Name: Class: Date:

1.2 Assessing the Expressing Ideas and Questions
and Questions Tool: How do you think a child grows?

This tool is designed to help students to express a wide range of ideas, even if they are
incorrect. Ideally, students will come to recognize that they have many different ideas about how
a plant grows as well as unanswered questions.

Carbon TIME Discourse Routine around the Expressing Ideas and Questions Tool:

1. Introduction: Establish the purpose for completing the tool as eliciting a range of ideas
and questions about the unit phenomenon.

2. Private thinking and writing: Students complete the Expressing Ideas and Questions
Tool individually with a range of responses, some of which may be incorrect.

3. Partner or small group work: Students share and compare ideas in pairs/small groups,
with the goal of hearing a variety of ideas.

4. Sharing ideas in whole-class discussion: Class discussions serve to elicit, clarify, and
compare ideas and questions from individual students and/or student groups.

5. Consensus-seeking discussion accompanied by public writing: Class discussions focus
on coming to consensus about similarities and differences among students’ ideas,
issues and points of disagreement, and wondering questions about the system. You
may highlight hypotheses and questions that students will be able to investigate and
explore later in the unit.

Level 4 responses are in bold blue italics below. Remember Level 4 is the eventual learning
goal; we do not expect most, possibly any, students to produce these responses at this point in
the unit. We also have suggestions based on our research about likely Level 2 and Level 3
responses. This worksheet has “assessing” in the title because we do NOT recommend giving
your students a grade based on the scientific accuracy of their responses at this point in the unit.
It is designed to be used as a tool for formative assessment. We do NOT recommend giving your
students a grade based on the scientific accuracy of their responses.

Draw labeled arrows to show your ideas about what might be moving into, out of, or through
the child. Think about what materials are moving and how they might be moving.

Look to see if students draw and label arrows that represent materials (air, food, water) or
also energy (heat, motion). Notice common responses among your students.

Level 2 responses will draw arrows for macroscopic materials entering and
leaving the body, like food, water, feces, and urine.

Level 3 responses may draw arrows for “nutrients” being absorbed from food
by the child’s body. They may also identify oxygen moving into the body.

Level 4 responses will draw arrows answering the Matter Movement
Question at the macroscopic scale, showing that food is: brought into the
body through the digestive system, circulated through the blood,
excreted as waste, and respired as carbon dioxide and water. They may
also draw arrows representing heat energy lost to the environment.

What goes in: List all the things you can What comes out: List all the things you can
think of that go into the child. think of that come out of the child.

Level 3 and 2 students may include
macroscopic materials in their list of outputs,
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Level 3 and 2 responses will focus on
macroscopic materials like food, water, and
air as inputs.

Level 4 responses will describe material
inputs in chemical terms: O, fats, sugars,
and proteins. They may also mention that
food contains chemical energy that goes
into the child.

like feces and urine. They may also list forms
of energy such as heat and motion. They may
use material and energy words
interchangeably.

In addition to the materials listed in Level 2
and 3 responses, Level 4 responses will
describe material outputs in chemical
terms: water or H;O, carbon dioxide or CO..
They may also describe different forms of
energy: heat and motion.

What happens to the food the child eats?

Level 2 and 3 responses are likely to
recognize that food is digested, that the
child uses food to grow, and that the child
uses food for energy, but “digest” and “use”
are defined in force-dynamic terms—food is
used for a purpose rather than transformed
inside the child’s body.

Level 4 responses describe digestion,
cellular respiration, and biosynthesis as
chemical changes involving
transformations of matter and energy:

o Digestion breaks large organic
molecules into small organic
molecules

e Cellular respiration combines organic
molecules with oxygen, producing
carbon dioxide and water, and
releasing energy.

e Biosynthesis combines small organic
molecules to make large organic
molecules.

What happens to the air the child breathes?

Level 2 and Level 3 responses will recognize
that the child “breathes in” oxygen and
‘breathes out” carbon dioxide, and they will
recognize that oxygen is essential for life, but
they will not trace these gases past the lungs
inside the child’s body or try to account for the
carbon in carbon dioxide.

Level 4 responses will recognize that blood
carries oxygen from the lungs to all the
cells of the child’s body, where it is
combined with glucose and other organic
molecules in the process of cellular
respiration. Carbon dioxide, including
carbon atoms from the organic molecules,
is a product of cellular respiration and is
carried by the blood back to the lungs and
breathed out of the child’s body.

Your Explanation: Write your explanation for how a child grows. Think about what materials

and processes you listed in your drawing above.

At this point in the unit, we expect most students to express Level 2 or Level 3 ideas.

Level 2 responses are likely to describe growth in terms of the macroscopic materials involved
(i.e., food, water, waste). They will describe food as enabling or helping the boy to grow without
describing chemical changes or suggesting that the materials in food are incorporated into the
body. They focus on the process of eating, digestion, and defecation.

Level 3 responses begin to recognize that food provides materials for growth without specifically
stating that matter from the food becomes part of the child (e.g. food is “absorbed” or

‘ingested”).

o Matter: They may recognize some of the molecules in food (fats, proteins, sugars) or
simply refer to them as “nutrients.” They will also likely recognize oxygen as an important
input. They may or may not recognize H-O and CO; as important products.

e Energy: They may say that food is converted into energy for growth.
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Complete Level 4 responses will trace matter and energy separately through the child
and will connect the child’s body with atoms and molecules. In particular, they will
answer the Matter Movement and Matter Change Questions for digestion and
biosynthesis:
Digestion
1. Matter movement: Food consisting mostly of water is large organic molecules
(carbohydrates, fats, proteins) goes through the digestive system.
2. Matter change: Large organic molecules are broken up into small organic
molecules.
3. Matter movement: Small organic molecules go into the blood and are carried to
every cell.

Biosynthesis

1. Matter movement: Small organic molecules (and water) enter the cells.
2. Matter change: Small organic molecules are combined into large organic
molecules, enabling the cells to grow and divide.

Your Questions: What questions do you currently have about how a child grows?

Use responses here to help you gauge how your students are thinking about matter and energy
at different scales in the context of animal growth.

Note questions that you can remind students of when they are answered in later lessons.
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