
LESSON 11: How do cells get what they need to grow?
PREVIOUS LESSON We wondered if cells need the same things to grow that we humans do. We investigated single-celled organisms by looking at data from scientists who grew

bacteria on agar plates with different nutrient levels. We analyzed their data and noticed that quantities of bacteria made, increased with increasing nutrient
levels. We read about other unicellular organisms and figured out that they are living things that need food to make more of themselves.

THIS LESSON

INVESTIGATION

1 day

In this lesson, we use microscopes to observe onion cells. We use water and salt water to cause observable
changes in the cells. We notice that onion cells have a cell membrane, like other cells we have observed. We also
notice a cell wall, which is a structure we did not see in blood, nerve, muscle, or bone cells. This structure is not
found in animal cells and provides support for plant cells. We use models to show that the cell membrane and
cell wall (structures) allow water into and out of the cell (function). We use our observations as evidence to argue
that the cell membrane (and cell wall) are structures that allow what the cell needs into the cell, and allow
whatever the cell does not need to leave the cell (function).

NEXT LESSON We will revisit our timeline, develop explanations for how healing happened in the foot, and come to consensus about that. We will use what we have figured out
about healing to see if we can explain any of our related phenomena.

BUILDING TOWARD NGSS

MS-LS1-1, MS-LS1-2, MS-LS1-3*,
MS-LS1-8*

WHAT STUDENTS WILL DO

11. A Develop a model to show that the cell membrane and/or cell walls (structures) let some things in and out of the cell (function).

WHAT STUDENTS WILL FIGURE OUT

Plant cells have a cell wall and a cell membrane.
The cell wall is a structure that is unique to plants and helps the cell maintain its shape.
The cell membrane is a structure that allows what the cell needs into the cell and allows whatever needs to leave the cell out.



Lesson 11 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Revisit what we have figured out about what cells need to grow and to make more
cells.

A-B

2 5 min COLLABORATIVELY PLAN AN INVESTIGATION TO OBSERVE HOW THINGS CAN
GET IN AND OUT OF CELLS
Think about and discuss previous investigations to determine ways to investigate how
things can get in and out of cells.

C chart paper, markers

3 14 min INVESTIGATE STRUCTURES IN RED ONION CELLS
Prepare red onion samples on slides to observe changes in cells when water and salt
water are added to the red onion cells. Document observations to use as evidence to
figure out how things get in and out of cells.

D-F Data from Investigating Structures in Red Onion Cells, tape, Investigate
Structures in Red Onion Cells

4 14 min CONDUCT A BUILDING UNDERSTANDINGS DISCUSSION
Use observations from the investigation to make sense of what happened when
water and salt water were added to red onion cells. Add to the Word Wall.

G-J Data from Investigating Structures in Red Onion Cells, chart paper, 6x8
sticky notes or 5x8 index cards, markers, optional investigation video at
https://www.teachersopensciedfieldtest.org/healing

5 7 min UPDATE PROGRESS TRACKERS
Develop a model to show what we figured out about how cells get what they need to
grow.

J

End of day 1



Lesson 11 • Materials List
per student per group per class

Investigate Structures in Red Onion
Cells materials

Procedure to Investigate Structures in
Red Onion Cells
slide and coverslip
toothpicks or tweezers
piece of red onion
cup of water with eyedropper
pencil

microscope
cup of salt water with
eyedropper
cup of water with
eyedropper
pieces of paper towel

optional investigation video at
https://www.teachersopensciedfieldtest.org/healing

Lesson materials science notebook
Data from Investigating Structures in
Red Onion Cells

tape chart paper
markers
6x8 sticky notes or 5x8 index cards
optional investigation video at
https://www.teachersopensciedfieldtest.org/healing

Materials preparation (45 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

In this lesson, students create wet-mount slides of red onion skin and observe them using microscopes. If no microscopes are available, you have these options:
Show the video of this investigation, which is available at https://www.teachersopensciedfieldtest.org/healing . The following timestamps may be helpful to note:

Preparing the slide 0:00-0:50
Viewing the slide 0:51-2:04
Adding water 2:05-2:48
Adding salt water 2:49-3:50
Adding water again 3:51-4:48

Use the images provided on Red Onion Investigation Images.
Access the Virtual Microscope interactive at https://www.teachersopensciedfieldtest.org/healing . From there, copy the link for viewing red onion skin and share it with your students
so they can access it on their own devices. By sharing this direct link, your students will only have access to the images needed for this lesson.

Students can document their observations in Data from Investigating Structures in Red Onion Cells while using any of these alternates.

Be sure you have materials (e.g., blank piece of paper, sticky note, or note card) to add the following words to the Word Wall: cytoplasm, cell membrane, cell wall. Do not post these word(s)
until your class has developed a shared understanding of their meaning.

Investigate Structures in Red Onion Cells
Group size: Divide your class by the number of microscopes available. Each individual student will prepare their own onion skin slide, and then they will make observations with the
microscopes in groups.
Setup:

If you think that your tap water contains significant impurities, obtain distilled water to use for this lab. You’ll use approximately one liter of distilled water to set up the lab,
and since students are only using a few drops at a time, that should be sufficient for several classes.
Prepare salt water by mixing about 70 grams of salt into 500 mL of water (tap water or distilled water, as mentioned above).
Using a permanent marker, label 2 eyedroppers for each group: “ water” (or just “W”) and “salt water” (or just “S”).
Label a cup for each group “salt water.” Pour about 60 mL of salt water into these cups, and add an eyedropper labeled “salt water.”

https://www.teachersopensciedfieldtest.org/healing
https://www.teachersopensciedfieldtest.org/healing


Label a cup for each group “water.” Pour about 60 mL of tap water or distilled water into these cups, and add an eyedropper labeled “water” to each cup.
Cut paper towels into smaller pieces, about 1 inch square. Each group will need 3 pieces.
Cut the red onion into pieces and separate the layers. Each student will need one piece. Depending on your number of students/classes you might not need to use an entire
onion, so only cut what you need for each class and store the remainder for a future use, such as a meal at your home.
Be sure all microscopes have access to an outlet or that their batteries are fresh.
Use lens paper to clean the microscope lenses between classes, as needed.

Notes for during the lab:
If you would like to watch a video of this lab in order to help you prepare to facilitate it, it is available at https://www.teachersopensciedfieldtest.org/healing . The following
timestamps may be helpful to note:

Preparing the slide 0:00-0:50
Viewing the slide 0:51-2:04
Adding water 2:05-2:48
Adding salt water 2:49-3:50
Adding water again 3:51-4:48

Students should plug in and/or turn on the microscope.
Have students sanitize microscopes between turns.
Remind students to keep the droppers separate for each of their cups so they don’t contaminate the tap or distilled water with salt water.

Safety: Glass slides and coverslips are fragile. Have ready an appropriate receptacle to dispose of broken glass and used coverslips as well as a broom and dustpan specifically
reserved for cleanup of broken glass. Remind students to handle the slides carefully and ask you for help if one happens to break.
Disposal:

In an effort to be compassionate toward students who experience food insecurity, collect used onion pieces and dispose of them in the trash after students have left the
room.
Depending on the resources in your classroom, you may choose to have students wash and dry their slides for reuse.
We recommend disposing of the coverslips in an appropriate receptacle because they can break during cleaning.

Storage:
Clean and dry slides and unused coverslips can be saved for future use.
Unplug and/or turn off and cover microscopes when not in use to avoid dust.

https://www.teachersopensciedfieldtest.org/healing


Lesson 11 • Where We Are Going and NOT Going
Where We Are Going

In this lesson, students investigate three cell structures, one of which is only found in plant cells: the cell wall, cell membrane, and cytoplasm. Using findings from the investigation, they figure
out that the cell wall and cell membrane allow things, like water, in and out of plant cells.

For this investigation, students prepare red onion samples on slides to observe the cells under the microscope. Since we cannot investigate how things enter and leave human cells, we use
plant cells to help us investigate these ideas. In addition, the skin of a red onion is naturally dyed so students will be able to see cells without staining them.

To help students figure out that animal cells do not have cell walls, students will revisit images of cells previously investigated, including blood cells, nerve cells, muscle cells, and bone cells,
and compare them to the red onion cells. This comparison helps students to figure out that animal cells only have cell membranes, which allow things in/out of cells.

Where We Are NOT Going

Students do not need to identify the nucleus in this lesson, but if they observe the nucleus in any of the cells in their sample, it is okay if they ask about that structure or identify it in their
observational data. The nucleus was previously identified and named in Lesson 9.

Also, students do not learn the exact process for how water and food particles enter the cell and how waste, water, or other things leave the cell. We only focus on the fact that the cell
membrane and cell wall allow water (and other things) in and out of the cell.



5 min

5 min

LEARNING PLAN for LESSON 11
1 · NAVIGATION
MATERIALS: science notebook

Revisit what we figured out and determine next steps. Show slide A and say something like, Let’s take a few minutes to review what we figured
out in the last lesson. Remember to use your observations and the Progress Tracker in your science notebooks to help you.

Have students read the question on the slide, then turn and talk with a partner. Call on a few students to respond and look for the following
ideas to surface. Use the suggested follow-up questions to check students’ understanding of the terms: unicellular, multicellular, and nutrient.

Suggested prompts Sample student responses Follow-up questions

What do cells need to grow and to make
more cells?

Both unicellular and multicellular organisms
need food, water, a way to dispose of waste,
and an environment to live in.

Cells need nutrients to grow and make more
of themselves.

When there are more nutrients, the cells can
grow larger and faster.

What are unicellular organisms?

How do they compare to multicellular
organisms?

What are nutrients?

What evidence did we collect to support
these claims?

Make a prediction. Show slide B and say, So we know that cells need food and water to grow and to make new cells. We also know that they need
to dispose of waste. How do you think cells actually get the things they need to grow? And what kind of evidence might we need to help us figure this
out?✱

Have students document their predictions and thinking in their notebooks before giving them time to share their predictions in small groups.
If time permits, call on a few students to share their predictions and ideas.

Summarize the discussion. Say, There must be a way for water, food, and nutrients to get into cells and for waste to get out of cells. These things
would have to go through the cell membrane. When we looked at blood under the microscope, we weren’t able to see food particles and water in the
blood plasma. So we will need to look for some evidence of the movement of water, food, or nutrients into or out of cells.

✱ SUPPORTING STUDENTS IN
ENGAGING IN CONSTRUCTING
EXPLAINING AND DESIGNING
SOLUTIONS

At this point in the lesson, it will be
important for you to carefully listen to
students’ predictions about how cells
actually get the things they need as well as
their ideas about the kinds of evidence we
might need to figure this out. Use prompts to
encourage students to support their
predictions and ideas with evidence from
previous lessons. Some suggested prompts
include:

What have you observed in previous
investigations to make you think that?
How might you use what we have
figured out about cells to support
your thinking?
What have you learned from the
readings in this unit to support your
ideas and/or your prediction?
What evidence can you use to
support your ideas?

2 · COLLABORATIVELY PLAN AN INVESTIGATION TO OBSERVE HOW THINGS CAN GET IN AND OUT
OF CELLS
MATERIALS: science notebook, chart paper, markers

Surface ideas from previous investigations to collaboratively plan an investigation. Show slide C. Ask students to take a few moments to
think about the investigations we have conducted in previous lessons in this unit as they consider the question on the slide. Encourage them
to look back in their notebooks to get ideas for how they can figure out how cells get what they need.



After allowing time to think, ask students to share their ideas. Use chart paper to document ideas. Ask students to elaborate on prior
experiences that helped them come up with their ideas. Look for the following ideas to surface:

We will need to use microscopes to observe cells.
The cells need to be alive.
We need to figure out a way to add something that the cells need, like food particles or water, so that we can observe the cells
letting it in.

As students’ ideas are shared and documented, suggest using plant cells. Tell students that they are easy to obtain, and we can prepare our
own slides rather than use pre-prepared slides (because we wouldn’t be able to add anything to a pre-made slide). Also explain that we can
easily get cells from a living plant, but that may not be something we should try to get from a living animal. Therefore, using plant cells will
ensure that the cells are alive and that we can easily add these living cells to slides to find the evidence we need.

ADDITIONAL
GUIDANCE

As you plan this investigation, be considerate of your students who may experience food insecurity. Remind the
class to be respectful of the materials they’re going to use and to not be wasteful. Depending on your number
of students/classes you might not need to use an entire onion, so only cut what you need for each class and
store the remainder for a future use, such as a meal at your home. After the investigation, collect used onion
pieces and dispose of them in the trash after students have left the room. Note that the remainder of the onion
used in the making of the video was also used for nourishment.

Use prompts such as the following to continue planning the investigation.

Suggested prompt Sample student response

We know that water is in our bodies and in plants. So we can add
water to the plant cells on our slides and see if anything changes that
would show us that something is going into or out of the cells. What
changes might we observe that we could use as evidence that
something moved into or out of the cells?

The cells might get bigger when something is going in or smaller when
something is going out.

The cells might change shape, not just size. We saw evidence of cells
changing size and shape as we were learning about what happens in
the gap where the skin is cut.

So we’ll add water to the cells and see if we observe any of the
changes you predict will happen. What brings water to our cells in our
bodies?

The blood brings water to the cells in our bodies.

Actually, it's the blood plasma that carries the things our cells need.

We’re looking for things we can add to the slide with our plant cells.
What else is in the blood plasma besides water?

The blood plasma carries nutrients like food particles, vitamins, and
electrolytes (salts).

And the blood plasma carries waste away, too.

Say, We have evidence from our last lesson that cells need food to grow and make more of themselves. We read that the blood plasma carries away
waste, but it also brings all kinds of nutrients to the body parts right? So, I’m thinking about some of those other things that are carried to cells in the
blood plasma. Electrolytes are just salts, so I think salt water is something we could test easily. If we add salt water to the slide, we could see if that
causes any changes to the cells, such as a change in shape or size.



14 min3 · INVESTIGATE STRUCTURES IN RED ONION CELLS
MATERIALS: Investigate Structures in Red Onion Cells, science notebook, Data from Investigating Structures in Red Onion Cells, tape

Prepare onion skin slides for observation. Say, We will investigate our lesson question using a sample from a red onion. Red onions are naturally
dyed, so the color in the onion will allow us to better see its cells under the microscope. To get ready to conduct this investigation, we need to prepare
our sample of red onion tissue on a slide. Everyone will assemble their own onion skin slide, and then your group will have several to choose from to
look at with the microscope. You’ll want to use the side of the onion that has a smooth area of flat, unwrinkled skin, especially of the cells that are the
most deeply colored.

Distribute Procedure to Investigate Structures in Red Onion Cells and show slide D. Ask students to take a few minutes to read through the first
portion of Procedure to Investigate Structures in Red Onion Cells--Procedure for Preparing the Onion Skin Slide, so that they are aware of the
procedure we will follow to prepare the onion skin slide.✱

After students read through the first portion of Procedure to Investigate Structures in Red Onion Cells, have them prepare their slides, and
provide assistance, if needed. Remind students to lay the onion skin flat onto the slide without any folds or wrinkles. This will help ensure
that they will not have to look at multiple layers of cells.

Review the investigation procedure. As students are preparing their slides, distribute Data from Investigating Structures in Red Onion Cells and
direct students to tape it into their notebooks.

Show slide E and tell students to use the handout to record their observations using pictures and words and to document their thinking.

Show slide F and tell students to follow the second portion of Procedure to Investigate Structures in Red Onion Cells--Procedure for Investigating
the Onion Skin. Again, use the equity supports described above as needed.

After students have read through the procedure, point out that we will first add water, then salt water, and finally water again to our onion
cells, and we will watch what happens after adding each. Also, mention that students need to use a fresh piece of paper towel each time they
add water or salt water to the slide, and that it should be placed on the opposite side of where they add the water or salt water. This will allow
the paper towel to soak up the liquid that is currently on the slide and draw the newly applied water or salt water across the slide.

Ask if there are any questions about the procedure, and answer students' questions. Then, remind students that we are looking for changes
to the cells, such as changes in shape or size, as evidence of something going into and out of the cells.

Conduct the investigation. As students conduct the investigation, assist as needed. Students may need help adjusting the focus so that they
can observe the onion cells, finding the most deeply-colored and unwrinkled area of the sample, or properly adding water or salt water to
the slide. It will take a minute or two to start to see changes in the onion skin cells, so encourage them to work on their drawings as they wait
to make their observations. Challenge them to make detailed observations, which will help us figure out what is going on when each is added.
Encourage students to use pencils, so that they can make adjustments to their work, as needed.

✱ ATTENDING TO EQUITY

At this point in the lesson, some of your
students may need further support. Some
options that will help ensure equity and
access for students can include one or more
of the following:

Allow students to read through the
procedures with a partner or read the
procedures aloud as a class.
Remind students to use strategies for
obtaining information from text,
including

highlighting important ideas or
directions;
examining images;
taking notes in the margins; and
documenting any questions
they might have.

Show only the setup portion of the
video of this lab which demonstrates
how to prepare the slide with onion
skin. You can access the video at http
s://www.teachersopensciedfieldtest.o
rg/healing .
Demonstrate the procedures for
preparing the onion skin slide for the
investigation.

Use these supports, as needed, to ensure
that all students can prepare their own slides
and conduct the investigation.

https://www.teachersopensciedfieldtest.org/healing


14 min

ALTERNATE
ACTIVITY

If no microscopes are available, you have these options:
Show the Investigating Red Onion Skin video, which is available at https://www.teachersopensciedfieldt
est.org/healing . The following timestamps may be helpful to note:

Preparing the slide 0:00-0:50
Viewing the slide 0:51-2:04
Adding water 2:05-2:48
Adding salt water 2:49-3:50
Adding water again 3:51-4:48

Use the images provided on Red Onion Investigation Images.
Access the Virtual Microscope interactive at https://www.teachersopensciedfieldtest.org/healing . From
there, copy the link for viewing red onion skin and share it with your students so they can access it on
their own devices. By sharing this direct link, your students will only have access to the images needed
for this lesson.

Students can document their observations in Data from Investigating Structures in Red Onion Cells while using
any of these alternates.

4 · CONDUCT A BUILDING UNDERSTANDINGS DISCUSSION
MATERIALS: science notebook, Data from Investigating Structures in Red Onion Cells, chart paper, 6x8 sticky notes or 5x8 index cards, markers, optional investigation video at
https://www.teachersopensciedfieldtest.org/healing

Lead a Building Understandings Discussion. Ask students to gather together in a Scientists Circle. They should each bring the handout and
their science notebook.

Show slide G and ask students to share the data they gathered from their initial observations of the onion skin cells. As students share,
encourage them to show their drawings and to use evidence from their investigation to support their thinking. 

KEY IDEAS Purpose of this discussion: Students share what they observed and documented about the onion cells and
discuss how their structures compare to other cells we’ve seen.

Listen for these ideas:
The red onion cells look boxy and block-like. They are “stacked” in a regular pattern that is unlike other
cell structures we have observed.
The boundaries around the red onion cells are much thicker and more noticeable than the outer
boundaries of other cells we have observed.

Suggested prompt Sample student response

What did you notice about the structure of the red onion cells? The red onion cells look a little bit like a brick wall or Legos stacked
together.

They’re so rigid and rectangular.

The edges or boundaries around each red onion cell were much easier
to see than other cells we’ve looked at - they seem thicker.

https://www.teachersopensciedfieldtest.org/healing
https://www.teachersopensciedfieldtest.org/healing


Suggested prompt Sample student response

Hmm… Do other plant cells have similar structures? I have some
images of other plant cells that we can observe, but it also sounds like
it might help us think about their structures if we compare them to
other cells we’ve observed. How could we do that?

We should look at the pictures of the other types of cells that we have
observed.

We could also look in our notebooks because we drew these cells and
described them.

Yes! And we could look at the ideas we recorded on our timeline and
consensus model to help us, too.

Look at images of a variety of cells and observe differences between animal cells and plant cells. Say something like, Okay, let’s look at some
of the images we have of other cells to keep investigating their structures. We’re wondering if other plant cells have similar structures to these red onion
cells.

Distribute Animal and Plant Cell Images. Show slide H and ask,
What is similar or different about the structures of the plant cells?
What is similar or different when you compare the plant cells to the animal cells?

ALTERNATE
ACTIVITY

Students will likely benefit from having all the images of plant and animal cells in the front of them at once in
order to make side-by-side comparisons. However, if it works better for your students, the plant examples are
also available via the Virtual Microscope interactive at https://www.teachersopensciedfieldtest.org/healing .
From there, copy the link for viewing plant cells and share it with your students so they can access it on their
own devices.

Give students a minute to look at the images. Then give students another minute or two to talk with a neighbor to discuss the questions on
the slide. After that, bring the class back together and ask what they noticed about the plant cells’ structures.

Sample student responses:
The allium cells look even more brick-like than the red onion cells - they are very boxy.
Some of the pitcher plant leaf cells are stacked close together, but they are rounder.
The loosen cells are rounder, but they are very close together.
All of the plant cells have very thick outer boundaries - it’s really easy to tell where each individual cell is even though they’re all stacked
together.
I can clearly see the boundaries between skin cells and around bone cells, but the plant cell boundaries are still easier to see.

Continue the Building Understandings Discussion about these structures. Say something like, Let’s go back to the data we collected during
today’s investigation and continue our conversation about the functions of these different cell structures.

Show slide I and use the prompts on the slide, as well as the additional prompts below to surface data that students gathered from the
investigation. As students share, encourage them to show their drawings and to use evidence from their investigation to support their
thinking. You might also want to use chart paper to create representations of the changes students observed in the cells as water and salt
water were added to the microscope slides. If needed, use the Investigating Red Onion Skin video at https://www.teachersopensciedfieldtest.
org/healing to allow students to observe changes to the red onion cells.

https://www.teachersopensciedfieldtest.org/healing
https://www.teachersopensciedfieldtest.org/healing


KEY IDEAS Purpose of this discussion: Students share what they observed and documented from their investigation of
changes that occurred as water and salt water were added to red onion cells. These observations are used as
evidence to support explanations for how things get in and out of cells.

Listen for these ideas:
Plant cells have two boundaries or structures around the outside of the cell--the inner boundary was
most clearly visible when we saw the water going out of and into the cell.
The outer boundary (cell wall) is a structure that is rigid and helps the cell maintain its shape.
The inner boundary (cell membrane) is similar to the single boundary that animal cells have.
The inner boundary (cell membrane) is a structure that surrounds the stuff inside the cell (cytoplasm).
The inner boundary (cell membrane) is not rigid like the outer boundary (cell wall).
The two boundaries (cell membrane and cell wall) allow water into the cell when water is added to the
microscope slide, and allow water to leave the cell when salt water is added to the slide.

Suggested prompt Sample student response

What did you notice about the red onion cells’ structures when you first
added water to the slide?

We did not see much difference. Nothing really changed.

What did you notice about those structures when you added salt
water to the cells?

When we added salt water to the onion skin on the slide, we noticed
that the stuff on the inside of the cell slowly got smaller and it
changed shape.

The stuff on the inside also changed color--it got darker as it got
smaller.

The thick boundary (the box-shaped one) did not change its shape or
size. It stayed the same as it was before.

What can you infer about the onion cells’ boundaries from those
observations?

They have two different boundaries!

One boundary didn’t change, but the other one on the inside still was
holding the stuff inside the cell.

How would you describe the two boundaries? The inside boundary seems flexible because it changed shape when
the inside stuff was shrinking, but the outside boundary must be more
stiff or sturdy because it did not change - it kept its shape.

The outer boundary is much easier to see than the inner boundary -
it’s thicker.

The outer boundary is more rigid, but the inner boundary moves
around, kind of like a rubberband.



Suggested prompt Sample student response

What did you notice about those structures when you again added
water to the cells?

When we added water a second time, the outer boundary still did not
change--it stayed the same shape and size as it had been the whole
time.

The inner boundary seemed to stretch as the stuff inside the cell got
larger, eventually filling up the space inside the outer boundary.

Sometimes the color of the stuff inside the cell also lightened as it got
larger.

How do the cells compare after adding water the second time to how
they looked before we added anything?

The cells look about the same now that we have added water as they
did at the beginning of our investigation.

It’s easier to see some of the inner and outer boundaries now - the
stuff inside is almost back to the same size and shape for most of
them, but some still have a gap between those boundaries.

Move the discussion to the cause of the changes we observed.

Suggested prompt Sample student response

What do you think happened to cause what you saw? What evidence
supports your thinking?

Well, something came out of the cell through the inner boundary after
we added the salt water. We know this because the inner boundary
and the stuff inside got smaller and pulled away from the outer
boundary.

When we added water a second time, something went into the cell
through the inner boundary. We know this because the inner
boundary and the stuff inside got larger, until it filled the space inside
the outer boundary of the cell.

It must have been water that was going into the cell after we added
water, because that’s all we added. It had to be water!

If water went into the cell when we added water to the slide, then that
must be what came out of the cell when we added salt water. We
aren’t sure why, but it would seem to make sense that it was water
going out since that is what went back in.

How do you think this happens? Well, stuff has to be moving through both boundaries of the red onion
cells.

Maybe there are tiny holes or some kind of opening that allows only
certain things in and certain things out, depending on what the cell
needs and what the cell needs to get rid of.



Continue the discussion about the functions of these cell structures.

Suggested prompt Sample student response

So we have evidence that things like water can move in and out of a
red onion cell through its boundaries. Do you think the same could be
true for other cells? Why?

We know that plants all need water, so it makes sense that other plant
cells would let things like water in (or out), too.

We saw that animal cells need food and water to live and make new
cells, so it makes sense that their cells would also allow water and
other things they need in (and let out what they don’t need).

We heard the term “cell membrane” when we were watching videos of
cells growing and splitting. It’s that outer, flexible boundary around
animal cells, and now we’ve seen it inside plant cells, too. What can we
conclude then about some of the key functions of the cell membrane?

The cell membrane holds the stuff inside the cell.

It lets in what the cell needs and lets out what it does not need.

The red onion cells had another boundary outside of the cell
membrane though. We also noticed this thick structure in other plant
cells. What do you think that outer boundary’s function is in plant
cells?

We have learned that structure is important to function, so that thick
outer boundary must have a different job than the cell membrane
because its structure is different.

The outer boundaries did not change shape. They are stiff like boxes
or blocks, and they all stay stacked up together. When they’re all
together like that, they’re working together in a plant part, right?

Those outer boundaries probably help the plant parts form their
shape or keep their shape.

Add to the Word Wall . Say, We investigated the structures inside red onion cells to help us figure out how cells get what they need. We’ve been
discussing these two different boundaries and the stuff inside the cell, so we have earned three new science terms. Let’s add these to our Word Wall.

Use definitions that your class creates together, which may be something like the ones shown here.
As you discuss these new science terms, write and define each one on a 6x8 sticky note or 5x8 index card along with a simple diagram. Add
these sticky notes or index cards on the class Word Wall.



7 min5 · UPDATE PROGRESS TRACKERS
MATERIALS: science notebook

Update Progress Trackers in science notebooks. Display slide J. Direct students to the Progress Tracker section of their notebooks
(landscape orientation) and have them add rows for what we’ve figured out from today’s investigations of the onion skin tissue.

Encourage students to use pictures and words (not just words) to explain how cells can get what they need. You’ll want to use today’s entry to
formatively assess students’ modeling of this idea.

Remind students that this tracker is their space to process and record their thoughts - you will be looking at their work to see what progress
the class has made, but you will not be scoring or grading their work. Give students 5-8 minutes to add to their Progress Trackers. See the
sample student responses shown below.

Question What we figured out in words and pictures This makes me think or
wonder about healing...

How do cells get
what they need to
grow?

Plant cells have a cell wall and a cell membrane.
The cell wall provides a rigid boundary for plant cells.
The cell membrane and cell wall allow things in and out of
the cell. We know that this happens because we observed
evidence of water moving into and out of the red onion
cells. For what we observed to happen, we know the water
has to go through the cell membrane and cell wall. There
must be tiny holes or openings in those structures that let
certain things in and out of the cell.

If the cells can get what they
need to grow through the cell
membrane, then they can
grow and split to make more
of themselves and fill the gap
so the person’s injury can heal!



ASSESSMENT
OPPORTUNITY

Building towards: 11. A Develop a model to show that structures in the cell membrane (and/or cell walls) let
some things in and out of the cell (function).

What to look for/listen for: See the sample student response above.

What to do: If students had trouble seeing the changes caused in the cells by the salt water and water, you
might want to show them the video of the investigation, available Investigating Red Onion Skin video at https://
www.teachersopensciedfieldtest.org/healing . Pause the video to have them identify specific changes they see
in the cells. If students struggle with not knowing how exactly the water and salt water got in and out of the cell
membrane and cell wall, you can support them in that wondering--it is a curious phenomenon! It’s good to
have questions that we still want to figure out when we get to high school (or college). For now, we have
evidence that the water does get in and out, even if we’re not sure how.

Look forward to next time. Say something like, We have found lots of answers about how cells can grow, and I think we’re ready to explain healing.
We’ll do that next time, and also revisit our DQB to see what else we’re still wondering.

https://www.teachersopensciedfieldtest.org/healing

