HS-LS1-4
Students who demonstrate understanding can:
HS-LS1-4.

Use a model to illustrate the role of cellular division (mitosis) and differentiation in
producing and maintaining complex organisms. [Assessment Boundary: Assessment
does not include specific gene control mechanisms or rote memorization of the steps of
mitosis.]

The performance expectation above was developed using the following elements from A Framework for K-12 Science Education:

Science and Engineering Practices
Developing and Using Models
Modeling in 9–12 builds on K–8
experiences and progresses to using,
synthesizing, and developing models to
predict and show relationships among
variables between systems and their
components in the natural and designed
worlds.
 Use a model based on evidence to
illustrate the relationships between
systems or between components of
a system.

Disciplinary Core Ideas
LS1.B: Growth and Development of
Organisms
 In multicellular organisms individual
cells grow and then divide via a
process called mitosis, thereby
allowing the organism to grow. The
organism begins as a single cell
(fertilized egg) that divides
successively to produce many cells,
with each parent cell passing identical
genetic material (two variants of each
chromosome pair) to both daughter
cells. Cellular division and
differentiation produce and maintain a
complex organism, composed of
systems of tissues and organs that
work together to meet the needs of
the whole organism.

Crosscutting Concepts
Systems and System
Models
 Models (e.g., physical,
mathematical, computer
models) can be used to
simulate systems and
interactions — including
energy, matter, and
information flows —
within and between
systems at different
scales.

Observable features of the student performance by the end of the course:
1

2

3

Components of the model
a From the given model, students identify and describe* the components of the model relevant for
illustrating the role of mitosis and differentiation in producing and maintaining complex
organisms, including:
i.
Genetic material containing two variants of each chromosome pair, one from each
parent;
ii.
Parent and daughter cells (i.e., inputs and outputs of mitosis); and
iii.
A multi-cellular organism as a collection of differentiated cells.
Relationships
a Students identify and describe* the relationships between components of the given model,
including:
i.
Daughter cells receive identical genetic information from a parent cell or a fertilized
egg.
ii.
Mitotic cell division produces two genetically identical daughter cells from one parent
cell.
iii.
Differences between different cell types within a multicellular organism are due to gene
expression — not different genetic material within that organism.
Connections
a Students use the given model to illustrate that mitotic cell division results in more cells that:
i.
Allow growth of the organism;
ii.
Can then differentiate to create different cell types; and
iii.
Can replace dead cells to maintain a complex organism.
b Students make a distinction between the accuracy of the model and the actual process of
cellular division.
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