2014 NATIONAL SCIENCE OLYMPIAD
AND

NEXT GENERATION SCIENCE STANDARDS
ALIGNMENT
B (MIDDLE SCHOOL) DIVISION
ANATOMY – Students will be tested on their knowledge of anatomy and health concepts of the nervous and integumentary systems.
MS-LS1-3, MS-LS1-8
MS-LS1 From Molecules to Organisms: Structures and Processes
MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting subsystems composed of
groups of cells. [Clarification Statement: Emphasis is on the conceptual understanding that cells form tissues and tissues form organs specialized for particular
body functions. Examples could include the interaction of subsystems within a system and the normal functioning of those systems.] [Assessment Boundary:
Assessment does not include the mechanism of one body system independent of others. Assessment is limited to the circulatory, excretory, digestive, respiratory,
muscular, and nervous systems.]

MS-LS1-8. Gather and synthesize information that sensory receptors respond to stimuli by sending messages to the brain
for immediate behavior or storage as memories. [Assessment Boundary: Assessment does not include mechanisms for the transmission of this
information.]

BOOMILEVER – Students will design and build the most efficient boomilever.
MS-ETS1-2, 3, 4; Science and Engineering Practices-2-8
MS-ETS1 Engineering Design
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the
best characteristics of each that can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.
Science and Engineering Practices
2.
3.
4.
5.
6.
7.
8.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

CAN’T JUDGE A POWDER – Students will test and characterize one pure substance and answer a series of questions about this
substance.
MS-PS1-2
MS-PS1 Matter and Its Interactions
MS-PS1-2. 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.]
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CRIME BUSTERS – Students will identify the perpetrators of a crime or crimes by using paper chromatography and analysis of
unknown solids, liquids, and plastics found at the scene of a crime.
MS-PS1-2, 3
MS-PS1 Matter and Its Interactions
MS-PS1-2. 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.]

MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural resources and
impact society. [Clarification Statement: Emphasis is on natural resources that undergo a chemical process to form the synthetic material. Examples of new
materials could include new medicine, foods, and alternative fuels.] [Assessment Boundary: Assessment is limited to qualitative information.]

DISEASE DETECTIVES – This event requires students to apply principles of epidemiology to a real-life health situation or problem
with a focus on environmental quality.
MS-ETS1-2, 3; Science and Engineering Practices 2
MS-ETS1 Engineering Design
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the
best characteristics of each that can be combined into a new solution to better meet the criteria for success.
Science and Engineering Practices
2. Developing and using models

D YNAMIC P LANET – Students will use process skills to complete tasks related to glaciation and long-term climate change.
MS-ESS1-4; MS-ESS2-2
MS-ESS1 Earth’s Place in the Universe
MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to
organize Earth’s 4.6-billion-year-old history. [Clarification Statement: Emphasis is on how analyses of rock formations and the fossils they contain
are used to establish relative ages of major events in Earth’s history. Examples of Earth’s major events could range from being very recent (such as the last Ice Age
or the earliest fossils of homo sapiens) to very old (such as the formation of Earth or the earliest evidence of life). Examples can include the formation of mountain
chains and ocean basins, the evolution or extinction of particular living organisms, or significant volcanic eruptions.] [Assessment Boundary: Assessment does not
include recalling the names of specific periods or epochs and events within them.]

MS-ESS2 Earth’s Systems
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at
varying time and spatial scales. [Clarification Statement: Emphasis is on how processes change Earth’s surface at time and spatial scales that can be large
(such as slow plate motions or the uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how many
geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by catastrophic events. Examples of
geoscience processes include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that shape local
geographic features, where appropriate.]

E NTOMOLOGY – Students will identify insects, answer questions, and use a dichotomous key.
MS-LS4-2
MS-LS4 Biological Evolution: Unity and Diversity
MS-LS4-2. 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.]
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E XPERIMENTAL D ESIGN – Given a set of objects, students will design, conduct, analyze, and write up an experiment.
Science and Engineering Practices 1-8
Science and Engineering Practices
1.
2.
3.
4.
5.
6.
7.
8.

Asking questions (for science) and defining problems (for engineering)
Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

H ELICOPTERS – Teams will construct and fly free flight rubber-powered helicopters to achieve maximum flight times.
MS-ETS 2, 3, 4; Science and Engineering Practices 2-8
MS-ETS1 Engineering Design
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the
best characteristics of each that can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.
Science and Engineering Practices
2.
3.
4.
5.
6.
7.
8.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

H EREDITY – Students will solve problems and analyze data using the basic principles of genetics.
MS-LS3-1, 2
MS-LS3 Heredity: Inheritance and Variation of Traits
MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may
affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.
[Clarification Statement: Emphasis is on conceptual understanding that changes in genetic material may result in making different proteins.] [Assessment
Boundary: Assessment does not include specific changes at the molecular level, mechanisms for protein synthesis, or specific types of mutations.]

MS-LS3-2. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic
information and sexual reproduction results in offspring with genetic variation. [Clarification Statement: Emphasis is on using models
such as Punnett squares, diagrams, and simulations to describe the cause and effect relationship of gene transmission from parent(s) to offspring and resulting
genetic variation.]

2014 (B Middle School) National Science Olympiad

3

Alignment to Next Generation Science Standards

M ETEOROLOGY – Students will demonstrate an understanding of basic meteorological principles.
MS-ESS2-5, 6
MS-ESS2 Earth’s Systems
MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses results in changes
in weather conditions. [Clarification Statement: Emphasis is on how air masses flow from regions of high pressure to low pressure, causing weather (defined
by temperature, pressure, humidity, precipitation, and wind) at a fixed location to change over time, and how sudden changes in weather can result when different
air masses collide. Emphasis is on how weather can be predicted within probabilistic ranges. Examples of data can be provided to students (such as weather maps,
diagrams, and visualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment Boundary: Assessment does not include
recalling the names of cloud types or weather symbols used on weather maps or the reported diagrams from weather stations.]

MS-ESS2-6. 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.]

M ETRIC M ASTERY – Students will estimate and measure objects in metric units.
Science and Engineering Practices 5
Science and Engineering Practices
5. Using mathematics and computational thinking

R OAD S CHOLAR – Students will interpret various map features using a variety of road and topographic maps.
MS-ESS2-2; Science and Engineering Practices 2
MS-ESS2 Earth’s Systems
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth’s surface at
varying time and spatial scales. [Clarification Statement: Emphasis is on how processes change Earth’s surface at time and spatial scales that can be large
(such as slow plate motions or the uplift of large mountain ranges) or small (such as rapid landslides or microscopic geochemical reactions), and how many
geoscience processes (such as earthquakes, volcanoes, and meteor impacts) usually behave gradually but are punctuated by catastrophic events. Examples of
geoscience processes include surface weathering and deposition by the movements of water, ice, and wind. Emphasis is on geoscience processes that shape local
geographic features, where appropriate.]

Science and Engineering Practices
2. Developing and using models
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R OBO C ROSS – Students will design and build a robot capable of performing certain tasks.
MS-ETS1-2, 3, 4; Science and Engineering Practices 2-8
MS-ETS1 Engineering Design
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the
best characteristics of each that can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.
Science and Engineering Practices
2.
3.
4.
5.
6.
7.
8.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

R OCKS AND M INERALS – Students will identify, describe, and classify various specimens.
MS-ESS2-1
MS-ESS2 Earth’s Systems
MS-ESS2-1. Develop a model to describe the cycling of Earth’s materials and the flow of energy that drives this process.
[Clarification Statement: Emphasis is on the processes of melting, crystallization, weathering, deformation, and sedimentation, which act together to form minerals
and rocks through the cycling of Earth’s materials.] [Assessment Boundary: Assessment does not include the identification and naming of minerals.]

R OTOR E GG D ROP – Students will construct an unpowered helicopter device to safely transport a chicken egg from a specified
height.
MS-PS2-2; Science and Engineering Practices 2-8
MS-PS2 Motion and Stability: Forces and Interactions
MS-PS2-2. 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 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.]

Science and Engineering Practices
2.
3.
4.
5.
6.
7.
8.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information
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S HOCK V ALUE – Students will compete in activities involving electricity, magnetism, and simple electrical devices.
Science and Engineering Practices 2, 4, 5, 6
Science and Engineering Practices
2.
4.
5.
6.

Developing and using models
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)

S IMPLE M ACHINES – Students will perform activities and answer questions related to simple machines.
Science and Engineering Practices 2, 4, 5, 6
Science and Engineering Practices
2.
4.
5.
6.

Developing and using models
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)

S OLAR S YSTEM – Students will demonstrate an understanding and knowledge of the properties and evolution of extraterrestrial
ice and water in the solar system.
MS-ESS1-3
MS-ESS1 Earth’s Place in the Universe
MS-ESS1-3. Analyze and interpret data to determine scale properties of objects in the solar system. [Clarification Statement:
Emphasis is on the analysis of data from Earth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar
system objects. Examples of scale properties include the sizes of an object’s layers (such as crust and atmosphere), surface features (such as volcanoes), and orbital
radius. Examples of data include statistical information, drawings and photographs, and models.] [Assessment Boundary: Assessment does not include recalling
facts about properties of the planets and other solar system bodies.]

S OUNDS OF M USIC – Prior to the competition, students will build two instruments based on a 12 tone tempered scale describe the
principles behind their operation, and be able to perform a major scale, a required melody, and a chosen melody with each.
Science and Engineering Practices 2-6
Science and Engineering Practices
2.
3.
4.
5.
6.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
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W ATER Q UALITY – Students will evaluate aquatic environments.
MS-LS2-1, 2, 3, 4
MS-LS2 Ecosystems: Interactions, Energy, and Dynamics
MS-LS2-1. Analyze and interpret data to provide evidence for the effects of resource availability on organisms and
populations of organisms in an ecosystem. [Clarification Statement: Emphasis is on cause and effect relationships between resources and growth of
individual organisms and the numbers of organisms in ecosystems during periods of abundant and scarce resources.]

MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.
[Clarification Statement: Emphasis is on predicting consistent patterns of interactions in different ecosystems in terms of the relationships among and between
organisms and abiotic components of ecosystems. Examples of types of interactions could include competitive, predatory, and mutually beneficial.]

MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an
ecosystem. [Clarification Statement: Emphasis is on describing the conservation of matter and flow of energy into and out of various ecosystems, and on
defining the boundaries of the system.] [Assessment Boundary: Assessment does not include the use of chemical reactions to describe the processes.]

MS-LS2-4. 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.]

W HEELED V EHICLES – Students will design, build, and test a vehicle that uses a non-metallic, elastic solid as a means of
propulsion.
MS-ETS1 2, 3, 4; Science and Engineering Practices 2-8
MS-ETS1 Engineering Design
MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria
and constraints of the problem.
MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the
best characteristics of each that can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.
Science and Engineering Practices
2.
3.
4.
5.
6.
7.
8.

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information

W RITE I T /D O I T – A technical writing exercise where students write a description of a contraption and other students will
attempt to recreate it using only the written description.
Science and Engineering Practices 2, 5, 6, 7, 8
Science and Engineering Practices
2.
5.
6.
7.
8.

Developing and using models
Using mathematics and computational thinking
Constructing explanations (for science) and designing solutions (for engineering)
Engaging in argument from evidence
Obtaining, evaluating, and communicating information
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