
Developing and Using Science and Engineering Practices (by Lesson)

Lesson Elements of Science and Engineering Practice(s) Rationale

1 Ask questions that arise from careful observation of
phenomena, models, or unexpected results, to clarify
and/or seek additional information.

Students ask questions that can be used to
investigate a phenomenon. They observe the
phenomenon carefully and then craft questions
about the phenomenon. As a class, they group their
questions into similar clusters. Based on the group of
questions, they develop ideas to investigate those
questions to seek additional information about how
the foot works together to heal over time.

1 Develop and/or use a model to predict and/or
describe phenomena.

Students develop models individually and as a class
describe what is happening as the foot heals itself.

1 Critically read scientific texts adapted for classroom
use to determine the central ideas and/or obtain
scientific and/or technical information to describe
patterns in and/or evidence about the natural and
designed world(s).

Students read text and accompanying images in the
doctors notes to obtain scientific information to
describe events in the injury and recovery process.

2 Conduct an investigation and/or evaluate and/or
revise the experimental design to produce data to
serve as the basis for evidence that meet the goals of
the investigation.

To make observations about how the chicken wing’s
function will be impacted by an injury, students will
brainstorm ways to revise the dissection to
impact the chicken wing in a similar manner to the
foot injury in Lesson 1. They will then make
observations of this injured chicken wing to
determine how the function is similar and different
after injury.

2 Analyze and interpret data to provide evidence for
phenomena.

Students watch a chicken wing dissection video to
collect data about how muscles, bones, and skin are
interrelated and work together when the wing
moves. They use what they figure out from this
dissection to map these parts, or structures, of the
chicken wing to similar parts or structures in the
human body, and compare similarities and
differences in these structures and their functions
between the two chicken wings and the human foot.

3 Critically read scientific texts adapted for classroom
use to determine the central ideas and/or obtain
scientific and/or technical information to describe
patterns in and/or evidence about the natural and
designed world(s).

Students critically interpret scientific images and text
adapted for classroom use to obtain technical
information to describe patterns in the structures of
the human leg. Students notice that whether looking
at skin, muscle, or bone, one sees blood vessels,
nerves, and connective tissue all throughout the leg.

4 Collect data to produce data to serve as the basis for
evidence to answer scientific questions or test design
solutions under a range of conditions.

Students use microscopes to collect observational
data about blood, which serves as evidence to
answer scientific questions about the structures of
blood. They observe that blood is a mixture of
several components, whose structures are related to
their body’s functions.

4 Critically read scientific texts adapted for classroom
use to determine the central ideas and/or obtain
scientific and/or technical information to describe
patterns in and/or evidence about the natural and
designed world(s).

Students critically read a scientific text adapted for
classroom use to obtain scientific information about
the patterns they observed in blood. From their
reading, students find out about the functions of the
microscopic structures they saw in the blood.
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5 Critically read scientific texts adapted for classroom
use to determine the central ideas and/or obtain
scientific and/or technical information to describe
patterns in and/or evidence about the natural and
designed world(s).

In this lesson, students use information gathered
from microscopic images to observe and describe
the basic structure of nerve cells. They critically read
a scientific text to explain how the structure of nerve
cells supports the function of those cells. Nerve cells
are a component of the nervous system and
structures that interact with other parts of the body,
including skin, bones, and muscles.

5 Gather, read, and synthesize information from
multiple appropriate sources and assess the
credibility, accuracy, and possible bias of each
publication and methods used, and describe how
they are supported or not supported by evidence.

Students gather, read, and synthesize information
from multiple sources (images, scientific text, and
diagrams) to observe and describe the structure and
function of nerve cells within the nervous system
and their interactions with other parts of the body.

6 Analyze and interpret data to provide evidence for
phenomena.

Students have previously identified the macro-level
functions of skin, bone, and muscle, and they have
figured out that the microscopic structures (cells) in
blood and nerves support the functions of those
body parts. In this lesson, students analyze and
interpret observational data from their investigations
of skin, bone, and muscle samples to provide
evidence that the microscopic structures found
within these tissues support the tissue’s functions.

7 Plan an investigation individually and collaboratively,
and in the design: identify independent and
dependent variables and controls, what tools are
needed to do the gathering, how measurements will
be recorded, and how many data are needed to
support a claim.

Students plan and carry out an investigation using
microscopes as tools to look at a sample of the
mysterious object. Students create a way to record
their data to allow comparisons with human tissues
and cells investigated in previous lessons.

7 Collect data to produce data to serve as the basis for
evidence to answer scientific questions or test design
solutions under a range of conditions.

Students collect data from images and cross sections
of the mysterious object to figure out if the
mysterious object is similar to humans based on
having similar looking cells.

7 Construct, use, and/or present an oral and written
argument supported by empirical evidence and
scientific reasoning to support or refute an
explanation or a model for a phenomenon or a
solution to a problem.

Students construct a written argument using
evidence collected in their investigation of the
mysterious object and compare it to evidence
collected from human samples of cells and tissues.

8 Develop and/or use a model to predict and/or
describe phenomena.

Students revise their initial model of a healing
wound to be specific to the skin on the foot. Student
models show the intact parts of the foot at the
cellular level and predict what is happening in the
gap.

9 Analyze and interpret data to provide evidence for
phenomena.

Students analyze and interpret videos and images to
provide evidence that cell growth occurs when
preexisting cells multiply to form new cells of the
same type.

10 Analyze and interpret data to provide evidence for
phenomena.

Students analyze second-hand data from an
investigation where E.coli are streaked onto an agar
plate with different levels of nutrients added to the
agar. Through their analysis of the data, they collect
evidence that the bacteria need food to make more
cells and that the more food the bacteria are
provided, the more the bacteria make more cells.
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10 Construct, use, and/or present an oral and written
argument supported by empirical evidence and
scientific reasoning to support or refute an
explanation or a model for a phenomenon or a
solution to a problem.

Students construct an argument about what bacteria
and other cells need to make more of themselves
using data and evidence they collect in this lesson
and Lesson 9.

11 Develop and/or use a model to predict and/or
describe phenomena.

Using microscopes (or microscopic images), students
make observations of the cell wall and cell
membrane (structures) of individual onion cells. As
students add water and salt water to the cells, they
observe changes inside the onion cells. Students use
models to represent the structures and the changes
they observe in the cells, showing that the cell wall
and cell membrane (structures) let water in and out
of the cell (function).

12 Develop and/or use a model to predict and/or
describe phenomena.

Students co-construct with their class a model to
describe how healing happened in the foot injury,
and then they individually model another example
of healing from the related phenomena list.

12 Apply scientific ideas, principles, and/or evidence to
construct, revise and/or use an explanation for real-
world phenomena, examples, or events.

When explaining how healing happened in the foot
for each event on the timeline, students apply
scientific ideas that they’ve figured out in earlier
lessons and use evidence from their investigations to
justify their explanations to a partner.

13 Communicate scientific and/or technical information
(e.g. about a proposed object, tool, process, system)
in writing and/or

Students communicate scientific information
gathered through prior investigations about how
various community healing methods support the
role of cells in the healing process.

14 Ask questions that can be investigated within the
scope of the classroom, outdoor environment, and
museums and other public facilities with available
resources and, when appropriate, frame a hypothesis
based on observations and scientific principles.

Students ask questions related to healing and growth
that can be investigated in the future.

14 Apply scientific ideas, principles, and/or evidence to
construct, revise and/or use an explanation for real-
world phenomena, examples, or events.

On day 1, students apply their model of healing,
including science ideas and the evidence they
collected, to construct an explanation for real-world
phenomena in which they must draw upon science
ideas related to the healing process to explain
growth.

Developing and Using Crosscutting Concepts (by Lesson)

Lesson Elements of Crosscutting Concept(s) Rationale

1 Cause and effect relationships may be used to
predict phenomena in natural or designed systems.

When completing [material: CL.L1.HO4] and the
healing timeline, students attempt to explain the
relationship between how events (the effect) in the
[material: CL.L1.HO3], such as removing stitches or
less swelling, are evidence that healing has occurred
(the cause).

1 Systems may interact with other systems; they may
have sub-systems and be a part of larger complex
systems.

Students identify the subsystems in the foot or other
systems that interact to heal the injury so the
student can walk again but do not function in the
injured foot (or other injury).
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1 Models can be used to represent systems and their
interactions—such as inputs, processes andoutputs—
and energy, matter, and information flows within
systems.

Students develop a model of the interactions within
the system and subsystems of the foot during the
healing process.

2 Cause and effect relationships may be used to
predict phenomena in natural or designed systems.

On day 2, students will predict how an injury to the
chicken wing from day 1 will impact the function of
the chicken wing. After making predictions about
how the function will be impacted, they observe a
dissection of this injured chicken wing to make closer
observations and figure out that when one part of
the wing is injured, it affects the function of the
whole wing.

2 Systems may interact with other systems; they may
have sub-systems and be a part of larger complex
systems.

Students will begin thinking about the human and
chicken bodies as systems when they compare the
structures and functions of different parts of a
chicken wing (system) to similar parts in a human
foot (system). In addition to identifying the different
parts, they will observe how they interact and
contribute to the function of the chicken wing or
human foot.

3 Graphs, charts, and images can be used to identify
patterns in data.

Students make observations about patterns that
emerge from examining images of a human leg.
Students notice that whether looking at skin, muscle,
or bone, one sees blood vessels, nerves, and
connective tissue all throughout the leg.

4 Graphs, charts, and images can be used to identify
patterns in data.

In this lesson, students gather observational data
from images of blood (blood settled in test tubes
and microscopic views of blood on pre-prepared
slides) to identify patterns in the structures that
compose blood. They notice that blood contains a
mixture of round shapes in liquid (plasma), such as
many red blood cells, white blood cells, and
platelets.

4 Phenomena that can be observed at one scale may
not be observable at another scale.

By investigating blood with microscopes, students
observe structures in the blood (white blood cells,
red blood cells, and platelets) that are not directly
observable.

5 Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts;
therefore, complex natural and designed
structures/systems can be analyzed to determine
how they function.

Students analyze images and use information from
scientific text to describe and represent (model) the
basic microscopic structure of nerve cells to explain
how this structure allows the brain to gather and
respond to electrical signals from all parts of the
body.

6 Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts;
therefore, complex natural and designed
structures/systems can be analyzed to determine
how they function.

Students observe samples of bone, skin, and muscle
under the microscope and find there are smaller
structures that make up these samples. By the end of
the lesson, students will connect the shape of the
cells to the function of the part of the body from
which the sample originated. For example, they will
notice that the shape of the muscle cell structures
are long and stringy, which connects to the function
that muscles perform in the body.

7 Graphs, charts, and images can be used to identify
patterns in data.

Students compare images and cross sections from a
mysterious object to look for patterns similar to cells
and tissues they have observed in previous lessons,
from humans.
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7 Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts;
therefore, complex natural and designed
structures/systems can be analyzed to determine
how they function.

Students identify structures in the mysterious object
and infer their function based on similarities to
structures and functions in human cells and tissues.

8 Models can be used to represent systems and their
interactions—such as inputs, processes andoutputs—
and energy, matter, and information flows within
systems.

Students revise their initial model of the structures
and systems involved in healing skin. They predict
what must be happening in the gap of the wound
with the cells to make new skin.

9 Phenomena that can be observed at one scale may
not be observable at another scale.

By adjusting both spatial and temporal scales,
students observe cells multiplying and identify this
process as a plausible mechanism for cell growth.

10 Patterns can be used to identify cause and effect
relationships.

Students look for patterns through their data analysis
of E. coli that has been plated on different agar plates
with differing amounts of nutrients. They conclude
that the more food (cause) there is included in the
agar the more bacteria are made (effect).

10 Cause and effect relationships may be used to
predict phenomena in natural or designed systems.

Students use what they figure out about bacteria
needing food to make more of themselves to predict
(conclude) that the cells in multicellular organisms
also need food to make more cells.

11 Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts;
therefore, complex natural and designed
structures/systems can be analyzed to determine
how they function.

Students use microscopes (or microscopic images) to
observe structures and changes in onion cells as
water and salt water are added to the cells. They
observe evidence of water moving out of and back
into the onion cells to determine that water is
moving through the cell membrane and cell wall.
They develop a model to show that the cell wall and
cell membrane (structures), let water in and out of
the cell (function).

12 Systems may interact with other systems; they may
have sub-systems and be a part of larger complex
systems.

When putting together the pieces they’ve figured out
about healing, students explain that the human body
is a system of interacting subsystems that work
together to heal injuries and carry out the body’s
functions.

12 Models can be used to represent systems and their
interactions—such as inputs, processes andoutputs—
and energy, matter, and information flows within
systems.

In both models they construct in this lesson,
students represent how systems interact. For
example, the body’s circulatory system brings blood
to the foot so its tissues can heal, and as they heal,
the foot’s bone, muscle, and skin are able to work
together again so the injured person can walk
without support.

13 Structures can be designed to serve particular
functions by taking into account properties of
different materials, and how materials can be shaped
and used.

Students identify how the structures of community
healing methods (such as casts, pins, splints,
bandaids) function to support healing within the
subsystems in the body.

14 Patterns can be used to identify cause and effect
relationships.

Students will make observations of patterns across
their questions. Patterns helped to guide the
organization and classification of their original
questions, and prompted them to ask new questions
about relationships and processes underlying
them. As students evaluate their questions, prompt
them to use patterns as a lens for making sense of
the questions they investigated and can now answer
at the end of their unit and year of study.
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14 Systems may interact with other systems; they may
have sub-systems and be a part of larger complex
systems.

In order for the plant or bone to grow in size and the
growth plate to decrease, students will need to
explain how growth is supported by multiple
systems (or subsystems) such as the blood bringing
what the cells need to grow and split or the nerve
cells to send signals.

14 Complex and microscopic structures and systems
can be visualized, modeled, and used to describe
how their function depends on the shapes,
composition, and relationships among its parts;
therefore, complex natural and designed
structures/systems can be analyzed to determine
how they function.

On day 1, students consider what is happening at the
growth plates is a similar process to what students
have investigated, explained, and modeled about the
healing process. Students will explain that in order
for the body to function after growth (similar to it did
after healing), it needs to build similar structures like
bone, muscle, and skin that were there before the
growth.


