
LESSON 9: What happens at the site of injury to fill the gap?
PREVIOUS LESSON We revisited the timeline and Driving Question Board to connect questions we have answered, such as what the foot is made of and how these parts work

together to help it function. We revised our definition of healing to include that healing involves filling in gaps where there are cells that have been damaged or
removed due to an injury. However, we do not know how this healing occurs. We observed a time-lapse video of the healing of a skin wound to gather more
information. We revised our model to predict what must be happening with cells for skin to heal.

THIS LESSON

INVESTIGATION

1 day

We analyze videos and images of cells growing and splitting in different organisms. By observing this process at
different spatial (zoomed-in/out video and images) and time scales (full/half-speed video), we make sense of
how our body fills a gap at the site of an injury, such as broken skin or bone.

NEXT LESSON We will wonder if cells need the same things to grow as humans do. We will investigate single-celled organisms by looking at data from scientists who grew
bacteria on agar plates with different nutrient levels. We will analyze their data and notice that quantities of bacteria made increase with increasing nutrient
levels. We will read about other unicellular organisms and figure out that they are living things that need food to make more of themselves.

BUILDING TOWARD NGSS

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

WHAT STUDENTS WILL DO

9.A Analyze and interpret data from videos and images at varying spatial and time scales to conclude that new cells come from old cells following
a predictable pattern of repeated steps.

WHAT STUDENTS WILL FIGURE OUT

New cells come from preexisting cells, which grow and split through a repeated and non-random process.
When cells grow and split, they make new cells of the same type (i.e. skin cells make new skin cells and bone cells make new bone cells).
A gap in the skin, muscle, or bone is filled by new cells as a result of cells growing and splitting.



Lesson 9 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 7 min NAVIGATION
Revisit the Skin Healing Predictive Models poster to review our ideas for what is happening
in the gap in the skin. Guide students to think about what might be happening in the gap at
the cellular level.

A Skin Healing Predictive Models poster (from Lesson 8)

2 7 min INTRODUCE VIDEOS OF CELLS SPLITTING
Observe a video of mammalian cells splitting. Record noticings and wonderings about cells
multiplying.

B-C Non-human, mammalian cells video at
https://www.teachersopensciedfieldtest.org/healing

3 7 min PLAY VIDEO #2 OF CELLS SPLITTING
Zoom-in and observe a second video of mammalian cells splitting. Record noticings and
wonderings about cells multiplying under higher magnification.

D-E Zoom in on mammalian cells at
https://www.teachersopensciedfieldtest.org/healing

4 10 min PLAY VIDEO #3 OF CELLS SPLITTING
Zoom-in and observe a third video of mammalian cells splitting. Record noticings and
wonderings about what happens inside the cell as it splits into two cells.

F One Cell Making Two Similar Cells, pencil/pen, Bigger zoom in on
mammalian cells at
https://www.teachersopensciedfieldtest.org/healing, Word Wall
poster

5 8 min ADD TO PROGRESS TRACKER
Reflect on and record what we figured out about what happens at the site of injury to fill a
gap.

I

6 3 min NAVIGATION
Reflect on what we figured out about cells and consider what cells need to keep making
copies of themselves in order to fill the gap.

End of day 1



Lesson 9 • Materials List
per student per group per class

Lesson materials science notebook
One Cell Making Two Similar Cells
pencil/pen

Skin Healing Predictive Models poster (from Lesson 8)
Non-human
mammalian cells video at https://www.teachersopensciedfieldtest.org/healing
Zoom in on mammalian cells at https://www.teachersopensciedfieldtest.org/healing
Bigger zoom in on mammalian cells at https://www.teachersopensciedfieldtest.org/healing
Word Wall poster

Materials preparation (15 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.

Be sure you have materials ready to add the following words to the Word Wall: cell membrane, nucleus, chromosomes. Do not post these words on the wall until after your class has
developed a shared understanding of their meaning. This will be done after viewing and discussing all three videos.

Before the lesson, have the following videos loaded and ready to play for the class:
Non-human, mammalian cells at https://www.teachersopensciedfieldtest.org/healing
Zoom in on mammalian cells at https://www.teachersopensciedfieldtest.org/healing
Bigger zoom in on mammalian cells athttps://www.teachersopensciedfieldtest.org/healing

Be sure to make one copy of One Cell Making Two Similar Cells so you have enough for pairs of students or for each student to observe and annotate with their partner. If students annotate
directly on the page, make a new set for each class. To reduce printing, consider placing one class set into sheet protectors and asking students to annotate using a dry/wet erase marker. Be
sure to ask students to wipe clean at the end of class.

Be sure to have the Skin Healing Predictive Models poster from Lesson 8 ready during the opening navigation.

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


Lesson 9 • Where We Are Going and NOT Going
Where We Are Going

This lesson focuses on how cells grow and make more of themselves, specifically to fill a gap in the tissue such as skin, muscle, or bone. This builds upon an idea students begin developing
earlier that the body is made of cells, and if a part is injured and we see that the healed part is made of cells, then the gap is likely also filled with cells.

A cell is a complete living system because now we have evidence that cells can grow and reproduce (grow and split).

Where We Are NOT Going

This lesson is not a time to name the phases of cell division or refer to this process as mitosis, as this information is above grade band and will be discussed in greater detail in high school. The
purpose here is to identify a mechanism to explain how an injured part of the body biologically heals at a high-level.

Also, it is not essential for students to know that the genetic material (chromosomes) are copied and divided evenly into the two new cells. It is enough for them to observe that when
preexisting cells grow and split, they form new cells that are similar to the old ones. Students will not be presented with enough evidence in this lesson to show that the new cells are identical
to the old cells. Instead, they will figure out that before a new cell is made, each part of the cell needs to be copied before splitting into two.

In this lesson, we purposefully state that cells are “growing” and “splitting” as opposed to dividing or multiplying. “Dividing” is a multiple-meaning word and implies a mathematical pattern by
which the number of cells might be decreasing. One could avoid this meaning by using the term “multiplying” to indicate to students that you end up with more cells in the end. We
recommend using the terms “grow/growing” and “split/splitting” since these two events are observable in the videos shown, and therefore will be more accessible to students as they look for
language to explain how we end up with more cells to fill a gap. Furthermore, the term “grow/growing” provides natural navigation into the next lesson as students think about what cells need
to “grow” and “split”.



7 min

7 min

LEARNING PLAN for LESSON 9
1 · NAVIGATION
MATERIALS: Skin Healing Predictive Models poster (from Lesson 8)

Review students’ ideas about how our cells fill the gap from an injury with new skin. Display the Skin Healing Predictive Models poster from
the previous lesson. Display slide A. Say, Last time, after watching the video of skin healing, we had some questions! How did the scab form? What
made the new skin? We then came up with some initial ideas for how the skin makes more skin to fill in the gap. Here’s the poster where we recorded
some of those ideas.

Some student ideas (from Skin Healing Predictive Models poster) could include:
the skin cells around the injury grew larger to fill the gap
more skin cells were made near the injury to fill the gap
other cells, like blood cells or bone cells, turned into skin cells and filled the gap

Prompt students to make predictions. After calling on volunteers to read ideas from the poster, ask the class to share their prediction about
what they might see if some of the ideas from the poster were true. Say, It sounds like we have some different ideas. If we could zoom-in and
look at the skin cells near the injury, what might we see if (fill in an idea from the poster)?

After hearing at least two different predictions, introduce the videos.

Suggested prompt Sample student response

What might we see if the skin cells around the injury grew larger to fill
the gap?

The number of skin cells would stay the same, but they would just
keep getting larger until they all pushed up against each other to fill
the gap.

What might we see if more skin cells are made to fill the gap? Maybe the skin cells would split and make more of themselves until
they filled the gap.

What might we see if other cells around the injury turned into skin cells
to fill the gap?

We might notice that the cells around the gap changed the way they
looked until they looked more like skin cells. They would keep
changing until enough new skin cells filled the gap.

2 · INTRODUCE VIDEOS OF CELLS SPLITTING
MATERIALS: science notebook, Non-human, mammalian cells video at https://www.teachersopensciedfieldtest.org/healing

Introduce a series of videos showing cells growing and splitting. Display slide B. Remind students that in the previous lesson we viewed a
time-lapse video of skin healing after a bicycle accident. Tell students that the next set of videos shifts the perspective so that we can look at
the skin from the cellular or microscopic scale.✱

Say, Many of you wanted to look more closely below the scab to see what’s happening. You wanted to zoom-in and look at what the cells might be
doing. Also, we now have some predictions to test. Let’s watch a few video clips of cells under the microscope to see if we can figure out if cells get
bigger to fill the gap, if new cells are made to fill the gap, or if one type of cell becomes another type of cell.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY

By shifting to the microscopic scale, we can
observe processes (cells splitting) that are
otherwise invisible at the macroscopic scale
(gap in skin closing). At the scale shown in



Explain that the videos are useful for two reasons:
1. First, they allow us to view cells at a magnification similar to that of a microscope.

2. Second, a microscope usually only shows a snapshot of an event, just one moment in time. However, we actually want to see what
happens to a group of cells over time. We want to see what happens to the cells near the injury site to fill the gap in the skin.
Therefore, we use a video taken with a special type of microscope to record changes over time.

ADDITIONAL
GUIDANCE

If students discuss the need to look at healing skin cells under the microscope, say that it would be really hard
to get a sample of healing skin thin enough to look at under the microscope. Tell students that the videos show
non-human, mammalian cells. Explain that similar to how we used a chicken wing to understand how our own
bones, muscles, and skin work together, we can observe cells from the same type of area of the body to
examine what’s happening at the cellular or microscopic level.

Prompt students to set up a Notice and Wonder chart. Have students find a blank page in their science notebooks. Students can title the
page, “Closer Look at Cells.” Then, have students make a T-chart to record their noticings (left side of the T-chart) and wonderings (right side
of the T-chart) from the three videos. This chart should be set up as shown on Slide B.

Remind students that they will view each video multiple times. Therefore, they should focus on watching each video the first time. This is
particularly important, as the events occur quickly and can be missed if students are trying to record their noticings simultaneously. It is also
highly recommended that you turn off the volume when playing the video to prevent distraction from any sounds or music.

Show Video #1.✱ Explain to students that the first video shows a group of non-human, mammalian cells. Play the first video, Non-human,
mammalian cells, at https://www.teachersopensciedfieldtest.org/healing . After playing the video a second time, give students 1-2 minutes to
record what they noticed and wondered about on their Notice and Wonder chart.

Share noticings. For one minute, have students share with the class their noticings and wonderings from the first video. Say, Normally we
record all of our noticings and wonderings on a poster as a class. Since these videos are so short, let’s just share out some of what we noticed and
wondered about. What are some things you noticed?

Suggested prompt Sample student response

What are some things you noticed in Video #1? There are lots of tiny cells, but it’s hard to tell what’s happening.
There seems to be way more cells at the end than at the beginning.
It’s all happening so fast, it’s difficult to see what’s going on.

Slow down Video #1. Since the events in this video occur quickly, ask students if there may be a way to make the events in this video more
clear. Say, Some of you said that it’s hard to see what’s happening in this video. How could we make things easier to see in this video?

If no one suggests slowing down the playback rate of the video, say, It seems like since everything was moving so fast, we couldn’t really see why
we ended up with more cells in the end. It would really help if we could slow down the video, and just focus on the cells in the center of the video.

Replay Video #1 at one-half playback speed, or slower if possible. Again, ask students to share what they noticed. Explain to students that by
changing the playback speed we are also changing the time scale of an event. Sometimes scientists do this so they can observe a
phenomenon that otherwise may occur too quickly. In this case, we slowed down the video to better see what the cells were doing.

the first video, students should notice the
number of cells increasing, but the overall
size of each cell is not changing.

✱ ATTENDING TO EQUITY

Universal Design for Learning
If possible, make available the videos for
students to view more closely on their own
device to provide access for students who
may struggle with seeing what is happening
in the videos when projected on the screen.
In addition, students could rewatch the video
as many times as they wish to make sense of
what is happening at the cellular level.

https://www.teachersopensciedfieldtest.org/healing


ADDITIONAL
GUIDANCE

The first video is only 12 seconds long. The visible events take place very quickly and may be difficult to notice
after only one or two viewings. If students do not have access to the video on a personal device to view more
closely, be prepared to play the video multiple times.

To view the video at slow speeds, click on “Settings” on the video playback screen, then click “Playback speed”
and select any speed setting slower than “Normal.” See the screenshot below as reference.

After viewing Video #1 at full-speed, students should notice that:
the cells seem empty or dark on the inside
the number of cells is increasing
the cells all seem to look the same

After viewing Video #1 at half-speed, students should also notice that:
some cells seem to split into two new cells
just before a cell splits, the inside turns white and then the white part goes away after splitting
the relative size of each cell doesn’t seem to change much throughout the video
when groups of cells get closer, “arms” of cells seem to pull the two groups together

If students don’t share these noticings, try the following:
show students the initial and final frame of the video to see that the number of cells has increased
and that the size of the cells remains unchanged.
ask students to discuss with an elbow partner or in small groups.
ask students to view the video with a partner or a small group.
while students discuss, walk around to see if anyone wrote something that matches one of the above
noticings - refer back to that student later (i.e. As I walked around, I noticed that some of you wrote about
____ in your notebook. Can someone share more about that?).
ask students what they notice. Then, ask how they think what they notice happens. Finally, guide
students to focus on just one cell splitting and to describe what they see happening. They should
notice that the cell splitting is always preceded by bright white inside the cell.



Point out the boundary between cells. Display slide C. Students will likely notice that all the cells seem separated by a boundary. The inside
of each cell appears dark, but is then surrounded by a lighter boundary. It’s not essential for students to name this part of the cell as the cell
membrane at this point, nor add it to the Word Wall. However, it is important to point out and ask students to keep looking for this in the
following videos. Say, If it seems like cells are splitting apart to make new cells, then let’s keep our eye on the boundary between the cells. Let’s see if
we notice anything as we zoom in further.

At this point, you can also show students how to pause the video and zoom in on specific portions of the screen to highlight specific features
of cells. If time permits, you can ask students to tell you when to pause and where to zoom in in order to describe a feature they’ve noticed.

Add “cell membrane” to Word Wall. Your definition might be something like “the
boundary of a cell.”

By this point, students should notice that in every video and photo, cells seem to
have a boundary that surrounds and separates them from one another. Since
students understand this as a feature of cells, and can identify it easily, it is
appropriate to introduce the term cell membrane and to add it to the Word Wall poster. Though the cell membrane has other functions, it is
OK to add the term and mention that we may add more to its definition later as we figure out more about cells. If you use a two-column
Word Wall (Words We Encounter vs. Words We Earn) you can place cell membrane in the Words We Encounter column since the term will
be elaborated upon in Lesson 11. The term cell membrane can be defined as the boundary between the inside and outside of the cell.

Summarize Video #1. Say, The evidence from Video #1 shows that as time goes on, we end up with more cells, and that they don’t seem to really
increase in size. What could this tell us is happening in the gap where the skin was injured?

At this point, students should be able to say that the gap is probably filled by new cells that split from old cells and not by the old cells
growing larger (without splitting). If students have trouble making this connection, show students the Skin Healing Predictive Models poster
and say, One of our original ideas was that cells get larger to fill the gap. What does our evidence suggest about this idea?

Students may also say that it looks as though groups of cells are coming together to close a gap. This makes sense based on what is seen in
this first video and on the idea that the groups of cells represent cells from opposite sides of the gap. Accept this claim and say, Let’s keep this
idea in mind and see if we see it happening in the next videos.

Suggested prompt Sample student response

What could this mean is happening in the gap where the skin was
injured?

Maybe it means that more cells are being made and that these new
cells fill the gap.

I think that groups of cells just sort of pull together or clump up to
close the gap.

One of our original ideas was that cells get larger to fill the gap. What
does our evidence suggest about this idea?

The cells didn’t really seem to change much in size, so I guess they
don’t really get larger to fill the gap.



7 min3 · PLAY VIDEO #2 OF CELLS SPLITTING
MATERIALS: science notebook, Zoom in on mammalian cells at https://www.teachersopensciedfieldtest.org/healing

Introduce Video #2. Display slide D. Explain that part of the difficulty with Video #1 besides the speed of events, is that we couldn’t get a
close look at the cells. Suggest that changing the scale once again may be useful. Say, Some of you mentioned that it might be easier to see
what’s happening with the cells if we could zoom in even more. Let’s do that!

Show video #2. Explain that this second video is also of mammalian cells, but not the same exact ones from the previous video. Focus
students on the shape and size of the new cells and that we’ve zoomed in more to see these cells as compared to the previous video. Tell
students to draw a horizontal line on their Notice and Wonder chart to make a second row where they can record what they observe in this
video.

Play the second video, Zoom in on mammalian cells, at https://www.teachersopensciedfieldtest.org/healing . After playing the video a
second time, give students 1-2 minutes to record what they noticed and wondered about on their Notice and Wonder chart. Play the second
video at half-speed, and give students a minute to record more noticings and wonderings.

If students are able to view the video on a personal device, remind them that they can also pause and zoom-in on specific locations to see
features more closely. If students do not have personal devices, and time permits, you can ask students to tell you when to pause and where
to zoom-in to describe a feature they’ve noticed.

Share noticings. For one minute, have students share with the class their noticings and wonderings from the video. Say, Now that we could
zoom in on the cells a bit more, what are some similar things that you noticed from both videos? What did you notice differently in Video #2?

Suggested prompt Sample student response

What are some similar things that you noticed in both videos? It seems like we end with more cells than we started with again.

The cell seem to be surrounded by a boundary just in like in Video #1.

What did you notice differently in Video #2? We saw little dark spots or dots inside the cells.

The cell turns bright white, splits, and then the new cells grow a little
larger.

https://www.teachersopensciedfieldtest.org/healing


10 min

ADDITIONAL
GUIDANCE

The second video is only 16 seconds long. Again, the events take place very quickly and may be difficult to
notice after only one or two viewings. If students do not have access to the video on a personal device to view
more closely, be prepared to play the video multiple times.

After viewing Video #2 at full-speed, students should notice that:
a cell turns into a bright white circle just before it splits into two white circles, and then the bright
white fades away
the number of cells is increasing
the cells all seem to look the same

After viewing Video #2 at half-speed, students should also notice that:
the cells seem to have dark spots inside their boundary
the cells seem to change shape after they split
the size of cells changes slightly during the splitting process, but in the end all the cells seem similar in
size

Share Observations from Video #2. Say, Does the evidence from Video #2 help us confirm or reject any ideas for how the cells can fill in the gap
where the skin was injured?

Suggested prompt Sample student response

Does the evidence from Video #2 help us confirm or reject our ideas
for how the body fills in gaps where the skin was broken?

We see again that the area seems to be filled with more cells over
time and not with the same few cells just growing in size.
It seems more likely that the gap in the skin is filled by new cells that
form from old cells splitting.

Point out that cells do not appear empty. Display slide E. It’s important that students begin to notice that the cells no longer seem like
empty compartments anymore after Video #2. It’s not necessary to identify any specific features inside the cell, only that there is clearly
something present within the cell boundary. If students have not mentioned this, pause the video and zoom-in where the little spots inside
the cell are visible.

Say, We have more evidence now that a gap in the skin likely closes as new cells are made from old cells splitting repeatedly. We saw in both videos a
clear boundary forming around each new cell, but what’s happening on the inside is less clear. Let’s see if zooming in a little further helps us see what’s
happening.

4 · PLAY VIDEO #3 OF CELLS SPLITTING
MATERIALS: science notebook, One Cell Making Two Similar Cells, pencil/pen, Bigger zoom in on mammalian cells at https://www.teachersopensciedfieldtest.org/healing, Word Wall poster

Introduce Video #3. Display slide F. Explain that Video #2 showed that something may be happening inside the boundary of the cell.
Suggest that by changing the scale once again, we may be able to see what’s happening inside. Say, Some of you mentioned that it was difficult
to see what was happening inside the cell. Let’s watch one more video clip that is zoomed in even further and see if that helps!

Show Video #3. Explain that this third video is again of mammalian cells, but not the same exact ones from the previous two videos. Also,
tell students that although Video #3 shows colors, these colors are only visible because scientists have added an ink or dye to make certain
parts of the cell brighter and easier to see. In this case, red and green fluorescent dyes have been added to the cells. As we have noticed in
earlier lessons, scientists use different dyes to help them see different structures inside cells. We have seen cells that look pinkish/purple and

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SCALE,
PROPORTION, AND QUANTITY

By the third video, students should now
recognize the shift in spatial scale as each
video magnifies the cell further. However,
the shift in time scale may be less obvious.



some that look black and white, and these will be red and green. Each different type of ink or dye allows scientists to see different structures
inside cells. You can share with students that the green material inside the cell in Video #3 corresponds to the bright white material in Video
#1.

Guide students to focus on any new details that are visible inside the cell as this video shows cells splitting at a much higher magnification.
Tell students to draw a horizontal line on their notice and wonder chart to make a third row where they can record what they observe in this
video.

Play the third video, Bigger zoom in on mammalian cells, at https://www.teachersopensciedfieldtest.org/healing . After playing the video a
second time, give students 1-2 minutes to record what they noticed and wondered about on their Notice and Wonder chart.

Look at a time series of cells splitting. Display slide G. Give each student or pair of students One Cell Making Two Similar Cells. Explain to
students that before sharing their noticings and wonderings, we’re going to slow down the cell splitting process from this video even more.
Rather than simply changing the playback speed of the video, it may be easier to notice details by observing a series of snapshots in time of
just one cell spitting.✱

Say, To help us see what’s happening inside a cell while it’s splitting, we will analyze screenshots that are focused on one cell from Video #3. The video
was paused at each frame and a screenshot of the cell was taken while it was splitting. Let’s take a look at these screenshots arranged in
chronological order and see what we notice.

Annotate One Cell Making Two Similar Cells handout. If possible, allow students two minutes to annotate One Cell Making Two Similar Cells
individually or in pairs. Prompt students to then add to their noticings and wonderings in their science notebooks in the same row as their
noticings/wonderings from Video #3. Display slide H.

Share noticings. For three minutes, have students share with the class their noticings and wonderings from the third video and One Cell
Making Two Similar Cells.

Suggested prompt Sample student response

Now that we were able to zoom-in really close and examine events
frame-by-frame, what are some things you noticed that you didn’t see
before?

Inside the cell there is a red blob that seems to change shape and get
brighter right before the cell splits.

The new cells that split from the old cell also seem to have similar red
stuff inside. It’s like they made a copy of all the red stuff for each new
cell.

The new cells look very similar to the old cell.

It looks like there are little tiny green strings pulling the red stuff apart
and then into each new cell that forms.

After the cell splits, a new boundary forms around each new cell.

After the cell splits, the bright red stuff fades until it looks really dull
red.

Though these images and videos show cells from different
perspectives and at different scales, what are some things common to
all of them?

No matter which scale or video we observed, the cell always seemed
surrounded by a visible boundary.

Similar to why zooming into a cell (shift in
spatial scale) allows us to observe
microscopic events, slowing them down
(shift in time or temporal scale) also allows
us to observe very rapid events. In this case,
zooming in while slowing down the process
of cell division lets us notice that cells can
make more copies of themselves, a
fundamental concept in understanding how
our body heals.

https://www.teachersopensciedfieldtest.org/healing


Suggested prompt Sample student response

What are some things you noticed today that remind you of previous
lessons where we zoomed in and out to examine cells at varying
scales?

I remember that by zooming in you could see the details of what’s
inside a cell. With the videos today we could see the stuff inside the
cell actually moving!

Was there anything that supports our idea that new cells are made
from old cells?

Every time an old cell splits into two new cells, it seems like the red
and green stuff does the same thing over and over. It’s like a repeating
pattern.

ADDITIONAL
GUIDANCE

The third video is approximately one minute long. Again, the events take place very quickly and may be difficult
to notice after only one or two viewings. If students do not have access to the video on a personal device to
view more closely, be prepared to play the video multiple times. Regarding the red and green dyes, it is enough
to explain that they stick to different parts inside the cell, and that they are used to show the movement of this
material as cells multiply.
The dyes in this video help us see that cell division involves internal movement and processes, and not just new
cell membranes forming around new cells. It’s not necessary to point out that the red dye adheres to the
genetic material and that the green dye adheres to the kinetochore microtubules connected to the
chromosomes.

After viewing Video #3, students should notice that:
Each cell is surrounded by a dark boundary which re-forms whenever new cells are made.
Inside each cell contains red and green material.
The new cells resemble the old cell.

After observing the One Cell Making Two Similar Cells, students should also notice that:
Both the red and green material starts out faded, becomes brighter while the cell splits, and then
fades again once the cell splits.
The green material becomes brighter and seems to touch the bright red material as the cells split, and
then fades to dull green after the cells finish splitting.
A new cell boundary forms once the bright red and green material has split and moved to opposite
sides of the old cell.

Similar to the term cell membrane, you may now add the terms nucleus and chromosomes to the Word Wall (Words We Encounter). After
viewing the videos and photos, students will likely talk about how the cell seems to have something red at the center, and that this center
area splits when the cell splits. For now, knowing the function of the nucleus and the chromosomes will not help them understand how
healing works in the context of this unit. However, knowing that these structures represent the nucleus and the chromosomes inside a cell,
and that they seem to be present when new cells are made, will help students understand that they should be looking for these structures as
evidence that healing involves the growth of new cells. By noticing structures inside the cell, like the nucleus and the chromosomes, it
becomes more clear the splitting of cells is not a random process, but instead a repeated pattern of steps. The terms nucleus and
chromosome will be revisited in a subsequent unit, but for now can be defined as common features inside most cells. See possible
definitions for each word on the following page.



8 min

Add “nucleus” to Word Wall. Your definition might be something like “A
common feature we notice inside most cells, as opposed to the cell membrane
which is on the outside.”

Add “chromosomes” to Word Wall. Your definition might be something like “a
common feature of most cells that is copied when new cells are made.”

5 · ADD TO PROGRESS TRACKER
MATERIALS: science notebook

Update Progress Trackers in science notebooks. Display slide I. Direct students to the Progress Tracker section of their notebooks and if they
need to start a new page, remind them that in this unit we are making our Progress Tracker in landscape orientation. Ask them to add rows for
what we’ve figured out about what happens at the site of injury to fill the gap. Remind students that this tracker is their space to process and
record their thoughts while we’re working to figure out how an injury can heal. Suggest that students try to draw what they think is happening
in the gap. To help students struggling to construct this drawing, consider drawing a gap in skin cells on the board such as the one shown
here.

Additionally, if students mentioned after Video #1 that groups of cells may connect together, then ask them to show how that would work
using this starting picture. You could ask students to draw the image in their notebooks and then draw what happens in the gap. Give
students 5-8 minutes to add to their Progress Trackers.



See the sample student responses shown here.

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

What happens at
the site of injury to
fill the gap?

When we change the time scale and slow down
the video, we see that new cells don’t just appear,
instead they seem to come from existing cells
that split or divide.
When we zoom in, we see that cell division isn’t a
random process, but rather it follows certain
repeating steps that result in the same type of
cell. For example, skin cells make more skin cells
and not other types of cells.
A gap in the skin, muscle, or bone can be filled by
new cells resulting from cells splitting and not
from the existing cells growing larger in size.

How do the cells get what they need to
keep splitting and making new cells?

Where do the cells get their food or energy
from?



ASSESSMENT
OPPORTUNITY

Building towards: Analyze and interpret data from videos and images at varying spatial and time scales to
conclude that new cells come from old cells following a predictable pattern of repeated steps.

What to look for: In the Progress Tracker, look for
students’ drawings or written explanations to
describe how cells split in order to make more cells
to fill the gap. The size of the old and new cells
should appear similar and the type of cell
represented should remain the same, meaning for
example, that if they begin with skin cells, then the
new cells made should also be skin cells. The actual
type of cell used in the drawing or description is not
important here. A complete drawing might look
something like the image here.

Keep in mind that the Progress Tracker should not
be used as a summative assessment, but rather as a
formative assessment to understand what students
are thinking at this point. We recommend that you
provide feedback to students in the form of
questions to probe student thinking and push for
more sensemaking.

What to do: If students struggle to show how the
gap is filled by new cells that result from preexisting
cells splitting, consider making a separate handout
with the image to the right drawn at the top. Then
ask students to draw 2-3 more blank boxes below
and draw what is happening in these steps in order
for the gap to be filled in the end. You could also
replay Video #1 at this point, and then ask them to
fill in the diagrams. Video #3 focuses entirely on a
single cell, so students might benefit from a
reminder that cell splitting occurs all around the gap
simultaneously, and not just at one single location.



3 min6 · NAVIGATION
MATERIALS: None

Close the lesson. Guide students to now consider what cells need to be able to continue making new cells to fill the gap. Start by reminding
students that videos showed the cells in the gap to be quite active - they are splitting, or splitting then growing slightly, and we end up with
many more cells.

Prompt students further by saying, I remember the way some of you described that it seems like inside the cell there are things moving around, cells
are splitting, and new cells are forming...that’s a lot of things happening all at once! Lots of activity!

Say, Okay, so it sounds like we have a lot of questions about how the cells grow.

Suggested prompt Sample student response

Is there anything else we are more familiar with than cells that could
help us understand more about the cells growing?

Accept all responses, students will likely say themselves or pets or
plants.

So, from your experiences, what do those animals or plants need to
grow and get bigger like the cells did before they split?

Accept all responses.
Food!
Water!

So if cells need to grow and split to fill the gap in the injury, what do
you think they need?

Accept all responses.
Maybe they need the same things as us?

Say, So I hear you saying that cells might be similar to humans in what they need to grow. Let's take some time to investigate this next time.


