release stored energy. In these processes, complex molecules containing carbon react with oxygen to produce carbon
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Taryels Througl: thecs insesigations students: build on what they know about the particle nature of matter from 5th
grade to develop a particle model of solids, liquids, and gases that include both structure and movement of particles
as it refates Lo the timpsiature of the sutstznaz. plan and <ariy outl irvestications 1o systamatizalry test the cifferent
parts of the cup system, tracking the flow of matter and energy ‘nto or out of the cup svstem. develop 2 mzadel of
temperature as the average kinetic energy of a aroup of particles. model the transfer of energy from light to kinetic
energy of particies when iight is absorbed. modei thermal energy transfer between substances through particle
collisions, or conduction, to change the average particle motion in a substance. revise their models to include factors
that minimize anergy transrer by reduaing the absorption of light and decreasing the opportunities for particle
collisions. apply what they have learned about features that can slow energy transfer to design, build, test, and revise
a cup svsfem =) iteep e Grink cskll Surntertectiai tzaching of tee patl e of meailain, so that stucents sce maiter as
made of particles. Suppiemental teaching of the fouridaticns for chomical reactions in PEs MS-PS1-1 Dexzlop models to
describe the atomic composition of simple molecules and extended structures and MS-PS1-2 Analyze and interpret
data on the preoperties of suhstances before and after the substances interact to determine if a chemical reaction has
occurred. This unit is designed to come directly after two units involved in the foundations of chemical reactions and
explicitly builds on those understandings. It is critical to note that students need the idea of chemical reactions and the
idea that matter cea e rearranged through these reactiolis yieiaing resultant materiais with gifferent properties o
develcp tae explanzGors in this unit. Spcitic Diferentiation Strategies {os students Viho Ne<d Mcre Challenge
Compare combustion and cellular respiration. Students who need additional challenge can consider another class of
chem’'cs! imacticns that seiease srergy: combustion reactions. Explain that when most substances burn, a chemical
reaction occurs between the substance and oxygen. For example, when a candle burns, the wax reacts with the
oxygen in the air. A candle can’t burn if it is somewhere with no oxygen. Gasoline in an enqine ~eacts with air to hun,
Vehicles have parts that pull in air from outside and mix them with the gasoline in the engine. Ask students to consider
what they know aoout burning and wnat they have iearned aoout ceilular respiration and write tnree iists: 1. Ways the
two reacticns are siimiiar [They both use oxygen, require two substances, release energy, can allow movement.] 2.
Ways they are different [Burning produces more heat, cellular respiration happens inside living things.] 3. Questions
stude ii. e dt ottt inwa e ot ey Shandaics S Ttatire t Siudents engage in a hands-on of a also read a short
article and respiration takes place. chemical reaction that releases energy (energy and matter) the parts of the cell
where c2l\izlar o Practice 2: Beveleping and Using Models » Practice 3: Flanning and Carrying Out Invectiaations -
Practice 8: Obtaining. Evaluating. and Communicating Information Disciplinary Core Ideas Structure and Function: e
Within cells, special structures are responsible tor particular functions, and the cell membrane torms the boundary that
controis vifiat enters and leaves the cell. (MS-LS1-2) Structure and Function: ¢ In multicellular organisms, the body is a
system of multiple interacting subsystems. These subsystems are groups of cells that work together to form tissues
and organs that are specialized for particular body functions. (MS-LS1-3) Organization for Matter and Energy Flow in
Organisms: * Within individual organisms, food moves through a series of chemical reactions in which it is broken
down and rearranged to form new molecules, to support growth, or to release energy. (MS-LS1-7) Energy in Chemical
Processes and Everyday Life: ¢ Cellular respiration in plants and animals involve chemical reactions with oxygen that




System Models Common Core State Standards for English Language Arts Determine the central ideas or conclusions of
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the drink cold or a'low it to warm un. Defining the system in this way sets students up for making principled decisions
about how and why to modify components of the system in their engineering designs to slow energy transfer. Learning
Targets Througn these investigations students: buiid on what triey know about the particie nature of matter frorn 5th
grade i daevelop & particle micdel of sclids, hguias, and gases that includée coth siructure aind movement of particles
as i relatas i the teingerestuss of e subsiacee, plan and carry oot irvestigations Lo sysieraiicai’y test the diTarari
parts of the cun system, tracking tha flow of matter and energy into or out of the cup system. develop a model of
temperature as the average kinetic enerqy of a group of narticles. medel the transfer of energy frem liaht *o kinetic
energy of particles when lignt is absorbed. model thermal energy transfer between substances through particle
collisioins, or conduction, to change the average particle motion in a substance. revise their models to include factors
thae m.nirnize crsvgy transter Ly redacting the absergtion ofiight and decreasing the oppertunities fer garticie
collisicrs. applywhet they rave learraed eboit featires tha can slow energy transfer to design, build, test, and revise
a cup system to keep a drink cold. Supplemental teaching of the nature of matter, so that students see matter as
made of particles. Supplemental teaching of the foundations for chemical reactions in PEs MS-PS1-1 Develop models to
describe the atomic composition of simple molecules and extended structures and 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. This unit is designed to come directly after two units involved in the foundations of chemical reactions and
explicitly builds on those understandings. It is critical to note that students need the idea of chemical reactions and the
idea that matter can be rearranged through these reactions yielding resultant materials with different properties to
develop the explanations in this unit. Specific Differentiation Strategies for Students Who Need More Challenge
Compare combustion and cellular respiration. Students who need additional challenge can consider another class of
chemical reactions that release energy: combustion reactions. Explain that when most substances burn, a chemical
reaction occurs between the substance and oxygen. For example, when a candle burns, the wax reacts with the
oxygen in the air. A candle can’t burn if it is somewhere with no oxygen. Gasoline in an engine reacts with air to burn.
Vehicles have parts that pull in air from outside and mix them with the gasoline in the engine. Ask students to consider
what they know about burning and what they have learned about cellular respiration and write three lists: 1. Ways the
two reactions are similar [They both use oxygen, require two substances, release energy, can allow movement.] 2.
Ways they are different [Burning produces more heat, cellular respiration happens inside living things.] 3. Questions
students have about the two reactions. Standards 3-D Statement Students engage in a hands-on of a also read a short
article and respiration takes place. chemical reaction that releases energy (energy and matter) the parts of the cell
where cellular ¢ Practice 2: Developing and Using Models ¢ Practice 3: Planning and Carrying Out Investigations
Practice 8: Obtaining, Evaluating, and Communicating Information Disciplinary Core Ideas Structure and Function: °
Within cells, special structures are responsible for particular functions, and the cell membrane forms the boundary that
controls what enters and leaves the cell. (MS-LS1-2) Structure and Function: ¢ In multicellular organisms, the body is a
system of multiple interacting subsystems. These subsystems are groups of cells that work together to form tissues
and organs that are specialized for particular body functions. (MS-LS1-3) Organization for Matter and Energy Flow in
Organisms: * Within individual organisms, food moves through a series of chemical reactions in which it is broken
down and rearranged to form new molecules, to support growth, or to release energy. (MS-LS1-7) Energy in Chemical
Processes and Everyday Life: ¢ Cellular respiration in plants and animals involve chemical reactions with oxygen that
release stored energy. In these processes, complex molecules containing carbon react with oxygen to produce carbon
dioxide and other materials. (secondary to MS-LS1-7) Crosscutting Concepts * Energy and Matter ¢ Systems and




