Middle School

Investigations
With the SmartMicroScope

By SmartSchool Systems
NGSS Alignment
1. Preparing Stained Microscope Slides

Standards: MS-PS1-1

MS-PS1-1 Matter and its Interactions

Develop models to describe the atomic composition of simple molecules and extended structures. [Clarification
Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple
molecules could include ammonia and methanol. Examples of extended structures could include sodium
chloride or diamonds. Examples of molecular-level models could include drawings, 3D ball and stick structures,
or computer representations showing different molecules with different types of atoms.] [Assessment Boundary:
Assessment does not include valence electrons and bonding energy, discussing the ionic nature of subunits of
complex structures, or a complete description of all individual atoms in a complex molecule or extended
structure is not required.]

2. Take a Look Inside a Drop of Water

Standards: MS-LS2-4

MS-LS2-4 Ecosystems: Interactions, Energy, and Dynamics

Construct an argument supported by empirical evidence that changes to physical or biological components of an
ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing patterns in data and making
warranted inferences about changes in populations, and on evaluating empirical evidence supporting arguments
about changes to ecosystems.]

3. What Do Martians Look Like?

Standards: MS-LS1-5

MS-LS1-5 From Molecules to Organisms: Structures and Processes

Construct a scientific explanation based on evidence for how environmental and genetic factors influence the
growth of organisms. [Clarification Statement: Examples of local environmental conditions could include
availability of food, light, space, and water. Examples of genetic
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factors could include large breed cattle and species of grass affecting growth of organisms. Examples of
evidence could include drought decreasing plant growth, fertilizer increasing plant growth, different varieties of
plant seeds growing at different rates in different conditions, and fish growing larger in large ponds than they do
in small ponds.] [Assessment Boundary: Assessment does not include genetic mechanisms, gene regulation, or
biochemical processes.]

4. Can a Virus Sit on a Bacterium?

Standards:

5. What’s the Difference Between a Hypothesis and a Theory?

Standards:
6. Start Your Own DNA Collection

Standards: MS-LS1-1; MS-LS1-2

MS-LS1-1 From Molecules to Organisms: Structures and Processes

Conduct an investigation to provide evidence that living things are made of cells; either one cell or many
different numbers and types of cells. [Clarification Statement: Emphasis is on developing evidence that living
things are made of cells, distinguishing between living and non-living things, and understanding that living
things may be made of one cell or many and varied cells.]

MS-LS1-2 From Molecules to Organisms: Structures and Processes

Develop and use a model to describe the function of a cell as a whole and ways the parts of cells contribute to
the function. [Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary
role of identified parts of the cell, specifically the nucleus, chloroplasts, mitochondria, cell membrane, and cell
wall.] [Assessment Boundary: Assessment of organelle structure/function relationships is limited to the cell wall
and cell membrane. Assessment of the function of the other organelles is limited to their relationship to the
whole cell. Assessment does not include the biochemical function of cells or cell parts.]

7. 1 Will Survive!

Standards: MS-LS4-4

MS-LS4-4 Biological Evolution: Unity and Diversity

Construct an explanation based on evidence that describes how genetic variations of traits in a population
increase some individuals’ probability of surviving and reproducing in a specific environment. [Clarification
Statement: Emphasis is on using simple probability statements and proportional reasoning to construct
explanations.]

8. Chemical and Physical Changes

Standards: MS-PS1-2
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MS-PS1-2 Matter and its Interactions

Analyze and interpret data on the properties of substances before and after the substances interact to determine
if a chemical reaction has occurred. [Clarification Statement: Examples of reactions could include burning
sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen chloride.] [Assessment
boundary: Assessment is limited to analysis of the following properties: density, melting point, boiling point,
solubility, flammability, and odor.]

9. How Important is pH?

Standards: MS-LS1-5

MS-LS1-5 From Molecules to Organisms: Structures and Processes

Construct a scientific explanation based on evidence for how environmental and genetic factors influence the
growth of organisms. [Clarification Statement: Examples of local environmental conditions could include
availability of food, light, space, and water. Examples of genetic factors could include large breed cattle and
species of grass affecting growth of organisms. Examples of evidence could include drought decreasing plant
growth, fertilizer increasing plant growth, different varieties of plant seeds growing at different rates in different
conditions, and fish growing larger in large ponds than they do in small ponds.] [Assessment Boundary:
Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.]

10. How Do You Know if Bacteria are Breathing?

Standards: MS-LS1-6; MS-L.S4-2

MS-LS1-6 From Molecules to Organisms: Structures and Processes

Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and
flow of energy into and out of organisms. [Clarification Statement: Emphasis is on tracing movement of matter
and flow of energy.] [Assessment Boundary: Assessment does not include the biochemical mechanisms of
photosynthesis.]

MS-LS4-2 Biological Evolution: Unity and Diversity

Apply scientific ideas to construct an explanation for the anatomical similarities and differences among modern
organisms and between modern and fossil organisms to infer evolutionary relationships. [Clarification
Statement: Emphasis is on explanations of the evolutionary relationships among organisms in terms of
similarity or differences of the gross appearance of anatomical structures.]

11. Why Don’t Peas Grow in the Ocean?

Standards: MS-LS1-5

MS-LS1-5 From Molecules to Organisms: Structures and Processes

Construct a scientific explanation based on evidence for how environmental and genetic factors influence the
growth of organisms. [Clarification Statement: Examples of local environmental conditions could include
availability of food, light, space, and water. Examples of genetic factors could include large breed cattle and
species of grass affecting growth of organisms. Examples of evidence could include drought decreasing plant
growth, fertilizer increasing plant growth, different varieties of plant seeds growing at different rates in different
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conditions, and fish growing larger in large ponds than they do in small ponds.] [Assessment Boundary:
Assessment does not include genetic mechanisms, gene regulation, or biochemical processes.]

12. You Can Be a Horticulturist

Standards: MS-LS1-4

MS-LS1-4 From Molecules to Organisms: Structures and Processes

Use argument based on empirical evidence and scientific reasoning to support an explanation for how
characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction
of animals and plants respectively. [Clarification Statement: Examples of behaviors that affect the probability of
animal reproduction could include nest building to protect young from cold, herding of animals to protect young
from predators, and vocalization of animals and colorful plumage to attract mates for breeding. Examples of
animal behaviors that affect the probability of plant reproduction could include transferring pollen or seeds, and
creating conditions for seed germination and growth. Examples of plant structures could include bright flowers
attracting butterflies that transfer pollen, flower nectar and odors that attract insects that transfer pollen, and
hard shells on nuts that squirrels bury.]

13. How Do Seeds Know Which Way to Sprout?

Standards: MS-ESS2-4

MS-ESS2-4 Earth's Systems

Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and the
force of gravity. [Clarification Statement: Emphasis is on the ways water changes its state as it moves through
the multiple pathways of the hydrologic cycle. Examples of models can be conceptual or physical.] [Assessment
Boundary: A quantitative understanding of the latent heats of vaporization and fusion is not assessed.]

14. Slow and Steady Wins the Race

Standards: MS-ESS2-6; MS-ESS3-1

MS-ESS2-6 Earth's Systems

Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of
atmospheric and oceanic circulation that determine regional climates. [Clarification Statement: Emphasis is on
how patterns vary by latitude, altitude, and geographic land distribution. Emphasis of atmospheric circulation is
on the sunlight-driven latitudinal banding, the Coriolis effect, and resulting prevailing winds; emphasis of ocean
circulation is on the transfer of heat by the global ocean convection cycle, which is constrained by the Coriolis
effect and the outlines of continents. Examples of models can be diagrams, maps and globes, or digital
representations.] [Assessment Boundary: Assessment does not include the dynamics of the Coriolis effect.]

MS-ESS3-1 Earth and Human Activity

Construct a scientific explanation based on evidence for how the uneven distributions of Earth's mineral,
energy, and groundwater resources are the result of past and current geoscience processes. [Clarification
Statement: Emphasis is on how these resources are limited and typically non-renewable, and how their
distributions are significantly changing as a result of removal by humans. Examples of uneven distributions of
resources as a result of past processes include but are not limited to petroleum (locations of the burial of organic
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marine sediments and subsequent geologic traps), metal ores (locations of past volcanic and hydrothermal
activity associated with subduction zones), and soil (locations of active weathering and/or deposition of rock).]

15. Name That Rock

Standards: MS-ESS2-3

MS-ESS2-3 Earth's Systems

Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to
provide evidence of the past plate motions. [Clarification Statement: Examples of data include similarities of
rock and fossil types on different continents, the shapes of the continents (including continental shelves), and
the locations of ocean structures (such as ridges, fracture zones, and trenches).] [Assessment Boundary:
Paleomagnetic anomalies in oceanic and continental crust are not assessed.]

16. Take a Look Inside a Sedimentary Rock

Standards: MS-ESS2-3

MS-ESS2-3 Earth's Systems

Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures to
provide evidence of the past plate motions. [Clarification Statement: Examples of data include similarities of
rock and fossil types on different continents, the shapes of the continents (including continental shelves), and
the locations of ocean structures (such as ridges, fracture zones, and trenches).] [Assessment Boundary:
Paleomagnetic anomalies in oceanic and continental crust are not assessed.]

17. What Did You Eat for Dinner?

Standards: MS-LS4-3

MS-LS4-3 Biological Evolution: Unity and Diversity

Analyze displays of pictorial data to compare patterns of similarities in the embryological development across
multiple species to identify relationships not evident in the fully formed anatomy. [Clarification Statement:
Emphasis is on inferring general patterns of relatedness among embryos of different organisms by comparing
the macroscopic appearance of diagrams or pictures.] [Assessment Boundary: Assessment of comparisons is
limited to gross appearance of anatomical structures in embryological development.]

18. Animal Activities

Standards: MS-PS2-2

MS-PS2-2 Motion and Stability: Forces and Interactions

Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces
on the object and the mass of the object. [Clarification Statement: Emphasis is on balanced (Newton’s First
Law) and unbalanced forces in a system, qualitative comparisons of forces, mass and changes in motion
(Newton’s Second Law), frame of reference, and specification of units.] [Assessment Boundary: Assessment is
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limited to forces and changes in motion in one-dimension in an inertial reference frame and to change in one
variable at a time. Assessment does not include the use of trigonometry.]

19. Design a Spacesuit

Standards: MS-ETS1-1

MS-ETS1-1 Earth's Place in the Universe

Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, eclipses
of the sun and moon, and seasons. [Clarification Statement: Examples of models can be physical, graphical, or
conceptual.]

20. What is Friction?

Standards: MS-PS3-3

MS-PS3-3 Energy

Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal
energy transfer.* [Clarification Statement: Examples of devices could include an insulated box, a solar cooker,
and a Styrofoam cup.] [Assessment Boundary: Assessment does not include calculating the total amount of
thermal energy transferred.]
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