ceus and NC Standards

Their Parts LS.7.1.2

Activity Description
& Estimated Class
Time

Correlations to
NC Science
Standards

Learning
Target

Brief Science
Background

Materials

Throughout the guide teaching tips are in red.

This two-day lesson begins with a brief discussion on what functions are necessary for
life, followed by a reminder that these functions happen at the cellular level, and that all
living things are made of cells. Students then use models of cells to make inferences
about the functions of organelles based on their structure.

LS.7.1.2 Use models to explain how the relevant structures within cells (including cell
membrane, cell wall, nucleus, mitochondria, chloroplasts, and vacuoles)
function to support the life of plant, animal, and bacterial cells.

Students will develop an understanding of the following ideas and content:

e There are special structures within cells that are responsible for particular functions
e Identify the cell components and their function

Life, as we understand it, relies on a set of fundamental requirements. All living organ-
isms need a source of energy to power biological processes, and they require water as a
medium for chemical reactions. Additionally, life depends on the ability to maintain
homeostasis, respond to environmental stimuli, grow, reproduce, and undergo metabol-
ism. These characteristics help distinguish living things from non-living matter. At the
most basic level, all life is composed of cells, which provide the structural and functional
units necessary for these life-sustaining processes.

The cell theory is a cornerstone of modern biology. It states that all living organisms are
composed of one or more cells, the cell is the basic unit of structure and function in living
organisms, and all cells arise from pre-existing cells. This theory emerged in the 19th
century through the work of scientists such as Matthias Schleiden, Theodor Schwann, and
Rudolf Virchow. Their combined observations laid the foundation for understanding how
life is organized and perpetuated, emphasizing that even the most complex multicellular
organisms originate from a single cell through division and differentiation.

Within cells, specialized structures called organelles carry out essential functions. In
eukaryotic cells, organelles such as the nucleus, mitochondria, endoplasmic reticulum,
and Golgi apparatus perform tasks like storing genetic information, generating energy,
synthesizing proteins and lipids, and modifying and transporting cellular products. Each
organelle is enclosed by membranes that separate its functions from other cellular proce-
sses, contributing to the overall efficiency and complexity of the cell. Understanding
organelles and their roles is key to grasping how cells—and therefore life itself—operate.
The cell models are provided by https://teach.genetics.utah.edu/.

Cells and Their Parts

Materials for the whole class
o Cells and Their Parts Student Activity Sheet (SD 1), 1 copy per student
e Cell Model Student Activity Sheet (SD 2), 1 copy per student
e Ability to project:
o SD1
o SD2
o Cell Model C
o Cell Model D



https://teach.genetics.utah.edu/content/cells/#item6

Materials
cont.

Procedure

Cells and Their Parts

Materials for groups of 2

1.

Cell Model C
Cell Model D

Hand out Cells and Their Parts Student Activity Sheet (SD 1) and tell students that
we are going to begin thinking about what makes things alive. Brainstorm with
students the activities that living things must be able to do to survive. Project SD 1
and write these in the top row and have students fill in their own chart. Students will
not write in Row 2 (organelles-justification) until later on in the activity.
You should be able to generate a list of the following functions:

e Gather and convert energy for use
Remove waste
Reproduction
Growth
Receive and respond to inside and outside stimuli
Protection and structure

. Next, talk with students about how they think all these things happen. Many will

mention tissue, organs, or organ systems. For example, skin helps protect the body,
the brain responds to stimuli, and the excretory system removes waste.

. Ask students what tissues, organs, and organ systems are made of. Students should

know that living things are made of cells but will not know the details of cells.
Remind students that all of these processes necessary for life happen at the cellular
level too.

Let students know that the structures within cells that carry out life functions are
called organelles. They work together in the cell similarly to how organs work
together in more complex living things. Tell students that their task will be to use the
models provided to make some inferences about these organelles.

Place students in pairs and give each pair Cell Model C, Cell Model D, and two
copies of the Cell Model Student Activity Sheet (SD 2)

Tell students that they will study the models very carefully and read about any
specialized parts and/or proteins mentioned on the diagram. While they do this they
will complete the first two columns on SD 2 (Notices about the structure, size,
location, connections, etc/ What I think it does based on my notices and what I
know about living things) for both Model C and D.

. Project SD 2 and as a class fill in the chart for organelle Number 12 on Model C.

You may need to project Model C to ensure students are looking at the correct cell.
Be very careful to use the correct chart since the cell structures have different
numbers on each model. Note that not every structure is listed on the chart. (You
may choose to include them if you would like.) Remind students to refer to the list of
functions a cell needs to be able to carry out to support life.

After students complete the first two columns on SD 2 for Models C and D, ask the
following:

e What structures do Models C and D have in common?

e Which ones are different? Why might there be differences?

As a class, go over with the actual names and functions of the organelles. Have
students fill in the rest of SD 2.

Resources found on https://ciblearning.org/lesson-materials/genetics-cells-systems/
can help with this,or use your own materials that are on hand.



Content
Connection

Formative Assessment/
Guided Practice

1. Have students get out SD 1

2. As areview, have students write the name of the organelles that carry out the

functions of life in row 2 of the chart. Some organelles may fit into more than one
category.

3. Ask for justifications for why students sorted the organelles this way.

Have students respond to the following prompt: How do organelles support life in plant
and animal cells? They should be specific.

Students should include a basic claim that organelles carry out the specific functions of
life. Students should then list specific examples and the organelles that carry out the
function, like the cell membrane works to provide support and protection for the cell.
Students’ writing should demonstrate their understanding of the organelle AND its
function in the cell.
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