Name Teacher Date

Houseplant for a Busy Family

As we have explained in “Using Big Idea Probes in Carbon TIME,” this probe provides an
interesting way to gauge where your class is as a whole. There is a suggestion for having
students “vote” several times through the course of the unit by putting their preferred choices on
sticky notes and arranging the sticky notes on a poster to make a bar chart showing votes for
each idea. However you do this, we think that the voting and discussion are important. Three
times that would be useful to use this probe include right before Activity 1.2, after Activity 5.5,
and right before the unit posttest.

Carla’s mom wanted to get a houseplant, but she
wanted one that wouldn’t need lots of tending. She
went online and learned about something called a
vivarium, which is a self-contained garden (with
plants, water, air and fertilized soil) in a glass
container. The container can be completely sealed
s0 no water or gases can get in or out. The info
Carla’s mom saw online said that plants in a sealed
vivarium that are placed in a sunny area can live for
a long time without needing anything.

Carla’s mom brought up the idea of making a vivarium at dinner one night. Some family
members were skeptical about what would happen to the plants in a vivarium. They knew that
you can’t always trust info from the Internet. Here’s what they thought.

We are especially interested in whether students use the Laws of Conservation of Matter and
Energy when they are reasoning about plants. Students often hold informal ideas about how
matter and energy go into and out of plants as plants grow and function. They sometimes focus
on what plants “need to live” rather than thinking about the processes of photosynthesis,
biosynthesis, and cellular respiration that plants carry out to grow and function. One implication
of the informal way many students think about plants is that they may be more likely to think
about what goes into plants (things plants need to grow) rather than what goes out of plants as
products of processes plants carry out.

It is important for students to know that they can vote for more than one explanation. Comments
on what a vote for each explanation may mean in terms of student thinking are below.

Mom: The plants will keep growing forever because plants have everything they need.
They can make their own food as long as they have light. This answer violates the Laws
of Conservation of Matter and Energy because there is a set/limited amount of matter in
the vivarium. Because the amount of matter in the vivarium is limited, plants will not be
able to grow (add mass) to their bodies continuously or infinitely. It is true that energy is
not a limiting factor in the vivarium because light energy can penetrate the glass and
heat energy can escape the glass. However, the plants cannot add more matter to their
bodies than is contained in the vivarium when it is created, and thus cannot continue to
grow and grow indefinitely. Students who are still learning to be precise in the use of
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language may have trouble distinguishing this choice from Carla’s because they may
equate “growing” and living.”

Carla: The plants will stop growing but will still live because their growth is limited by
how much carbon is in the container. This is the best answer. Growth of the plants is
limited by how much carbon dioxide and water is available in the vivarium for
photosynthesis. Because the plants are living, though, they can continue to cycle in
water and carbon dioxide for photosynthesis and cycle out water and carbon dioxide as
a result of cellular respiration and transpiration (O, and glucose will be created during
photosynthesis and used during cellular respiration, so these too will cycle in and out of
the plant as it lives in the vivarium). The plants can’t keep adding more and more mass,
but they can survive indefinitely in the vivarium. Thus, the plants mass will plateau at a
point where this is just enough carbon dioxide to cycle through photosynthesis and
cellular respiration to provide the energy needed for maintenance.

Marco: The plants will die because they require carbon dioxide and they will use up all
the carbon dioxide in the container. The plant could die, but theoretically it should not die
because the carbon dioxide in the container will be used up. See description above for
Carla for explanation of how carbon dioxide could cycle in and out of the plant within the
vivarium.

Grandma: The plants will die because they will use up all the water in the container. The
same explanation as that for Marco above applies to Grandma’s response as well (just
substitute water for carbon dioxide).

Who do you agree with and why? It's OK to pick more than one person. Explain why you chose
the answer(s) you did. In your explanation, focus on resources and processes that support plant
life and growth.
One thing to notice when you read students’ explanations or listen to their arguments is where
their ideas are coming from.
e Are they trying to trace matter and energy through a living system—a core goal in the
Next Generation Science Standards—OR
o Are they relying on ideas from the media and popular culture: Plants use/need light,
water, soil (and even carbon dioxide) to grow (without delving into the processes —
including both reactants and products - involved as matter and energy move into and out
of a plant).

You could pay special attention to the numbers of students who say they agree with Marco, or
Grandma. When students learn to reject those ideas, they are shifting from “popular culture
thinking” to scientific reasoning about matter and energy. Further, when students can identify
the problem with Mom’s response (i.e., growth is limited by a finite amount of material in the
vivarium) they are demonstrating success in applying the Laws of Conservation of Matter and
Energy. The context of class discussions about this probe might also be a good place to talk
with students about the important idea that matter cycles and energy flows in the Earth system.
The vivarium provides a microcosmic example of this happening on a much smaller scale than it
does for the planet Earth, but the same principles apply.
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