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Freehold Borough School District 

District Mission 

We will inspire the creativity and imagination of all students and empower them as 

knowledgeable, skillful, and confident learners who flourish and contribute willingly in a 

changing world. 

Core Beliefs 

We believe that: 

 All people have inherent worth. 

 Life-long learning is basic to the survival and advancement of society. 

 The primary influence on the individual's development is the family in all its forms. 

 Valuing diversity is essential to individual growth and the advancement of society. 

 All individuals have strengths and human potential has no known limits. 

 Democracy thrives when individuals accept responsibility for their choices. 

 Being trustworthy builds trust. 

 Creativity and imagination are essential for society to flourish. 

 A safe environment is essential for the well-being of the individual and for society to 

flourish 

 

 

 

 

 

 

 

 

 



Freehold Borough School District 

Philosophy 

The philosophy for our curriculum is developed with a democratic system of beliefs and values.  

Believing that our students deserve the best education, our curriculum is aligned to the most 

current New Jersey Core Curriculum Content Standards and current statewide assessments.  Our 

scope and sequence is vertically and horizontally aligned.  The progression of objectives 

embraces decades of rigorous research, conducted both independently and at the university level, 

and acknowledges that children develop differently and that learning experiences and strategies 

for performance are differentiated.  Our borough is a diverse community, rich in tradition and 

spirit.  Knowledge is a fusion balancing authentic experience and content, which language arts 

literacy skills are integrated with other content areas.  Our curriculum contains common 

expectations that are rigorous and student centered, and teachers, who are most proximal to the 

children, will use this document as an instrument to ensure student success. 

To ensure that our children are successful and receive the best education, this curriculum 

document, our staff will continuously collaborate on this living document.  We will develop 

purposeful and effective formative and summative assessments which measure growth of our 

curriculum and inform our instruction.  Finally, we will continuously seek to grow professionally 

through professional development, which is aligned to statewide regulations, but specifically 

geared to benefit our curriculum, school, and children. 

General Curriculum & Instruction Objectives 

 Teachers will employ lessons that are aligned to our curriculum and framed utilizing 

current research-based methods and techniques that focus on student achievement 

 Our lessons will be structured according to statewide and district standards and our 

teachers will have flexibility to ensure that lessons meet the needs of all learners 

 Units and lessons will be differentiated  

 Curriculum is be student focused on success and balances developmental theory and 

psychometric standards 

 Democratically developed benchmarks and assessments will be utilized to gauge student 

and curricular growth.  Assessment will be multidimensional and developed according to 

student need. 

 

 



Course Overview: 

 

8
th

 Grade Science is a spiral science course that investigates physical science, life science, and 

earth science concepts. Several of these concepts were introduced in 7th grade, and are examined 

more in-depth at the 8th grade level. Students explore biological, physical and chemical concepts 

through an inquiry approach. Embedded standards for English Language Arts, Mathematics and 

21st Century Skills and Themes are taught in the context of the science content standards. 

 

Grade 8 Year Long Overview  

Time Frame Unit 

September/October Growth, Development & Reproduction 

October/November Genetics 

November/ December Natural Selection and Adaptations 

December/January 
Interdependent Relationships in 

Ecosystems 

January/February Chemistry I: Introduction to Chemistry 

February/March Chemistry II:  Chemical Reactions 

March/April Test Preparation 

May / June Forensics 

  



2009 New Jersey Core Curriculum Content Standards - Science  

Content Area Science  

Standard  5.1 Science Practices: All students will understand that science is both a body of knowledge and 

an evidence-based, model-building enterprise that continually extends, refines, and revises 

knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  

Strand A. Understand Scientific Explanations :  Students understand core concepts and principles of 

science and use measurement and observation tools to assist in categorizing, representing, and 

interpreting the natural and designed world.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

8 Core scientific concepts and 

principles represent the 

conceptual basis for model-

building and facilitate the 

generation of new and productive 

questions. 

5.1.8.A.1 Demonstrate understanding and use interrelationships 

among central scientific concepts to revise explanations 

and to consider alternative explanations. 

8 Results of observation and 

measurement can be used to 

build conceptual-based models 

and to search for core 

explanations.  

5.1.8.A.2 Use mathematical, physical, and computational tools to 

build conceptual-based models and to pose theories.  

8 Predictions and explanations are 

revised based on systematic 

observations, accurate 

measurements, and structured 

data/evidence. 

5.1.8.A.3 Use scientific principles and models to frame and 

synthesize scientific arguments and pose theories. 

Content Area Science  

Standard  5.1 Science Practices: All students will understand that science is both a body of knowledge and 

an evidence-based, model-building enterprise that continually extends, refines, and revises 

knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  

Strand B. Generate Scientific Evidence Through Active Investigations :  Students master the 

conceptual, mathematical, physical, and computational tools that need to be applied when 

constructing and evaluating claims.  

By the 

end of 

Content Statement CPI# Cumulative Progress Indicator (CPI)  



grade 

8 Evidence is generated and 

evaluated as part of building and 

refining models and 

explanations. 

5.1.8.B.1 Design investigations and use scientific instrumentation 

to collect, analyze, and evaluate evidence as part of 

building and revising models and explanations. 

8 Mathematics and technology are 

used to gather, analyze, and 

communicate results. 

5.1.8.B.2 Gather, evaluate, and represent evidence using scientific 

tools, technologies, and computational strategies. 

8 Carefully collected evidence is 

used to construct and defend 

arguments. 

5.1.8.B.3 Use qualitative and quantitative evidence to develop 

evidence-based arguments.  

8 Scientific reasoning is used to 

support scientific conclusions. 

5.1.8.B.4 Use quality controls to examine data sets and to examine 

evidence as a means of generating and reviewing 

explanations.  

Content Area Science  

Standard  5.1 Science Practices: All students will understand that science is both a body of knowledge and 

an evidence-based, model-building enterprise that continually extends, refines, and revises 

knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  

Strand C. Reflect on Scientific Knowledge :  Scientific knowledge builds on itself over time.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

8 Scientific models and 

understandings of fundamental 

concepts and principles are 

refined as new evidence is 

considered.  

5.1.8.C.1 Monitor one’s own thinking as understandings of 

scientific concepts are refined. 

8 Predictions and explanations are 

revised to account more 

completely for available 

evidence. 

5.1.8.C.2 Revise predictions or explanations on the basis of 

discovering new evidence, learning new information, or 

using models. 

8 Science is a practice in which an 

established body of knowledge is 

continually revised, refined, and 

extended. 

5.1.8.C.3 Generate new and productive questions to evaluate and 

refine core explanations. 

 



Content Area Science  

Standard  5.1 Science Practices: All students will understand that science is both a body of knowledge and 

an evidence-based, model-building enterprise that continually extends, refines, and revises 

knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that 

students must acquire to be proficient in science.  

Strand D. Participate Productively in Science :  The growth of scientific knowledge involves critique 

and communication, which aresocial practices that are governed by a core set of values and norms.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

8 Science involves practicing 

productive social interactions 

with peers, such as partner talk, 

whole-group discussions, and 

small-group work.  

5.1.8.D.1 Engage in multiple forms of discussion in order to 

process, make sense of, and learn from others’ ideas, 

observations, and experiences. 

8 In order to determine which 

arguments and explanations are 

most persuasive, communities of 

learners work collaboratively to 

pose, refine, and evaluate 

questions, investigations, models, 

and theories (e.g., argumentation, 

representation, visualization, 

etc.). 

5.1.8.D.2 Engage in productive scientific discussion practices 

during conversations with peers, both face-to-face and 

virtually, in the context of scientific investigations and 

model-building. 

8 Instruments of measurement can 

be used to safely gather accurate 

information for making scientific 

comparisons of objects and 

events. 

5.1.8.D.3 Demonstrate how to safely use tools, instruments, and 

supplies. 

8 Organisms are treated humanely, 

responsibly, and ethically.  

5.1.8.D.4 Handle and treat organisms humanely, responsibly, and 

ethically. 

Content Area Science  

Standard  5.2 Physical Science: All students will understand that physical science principles, including 

fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making 

sense of phenomena in physical, living, and Earth systems science.  

Strand A. Properties of Matter :  All objects and substances in the natural world are composed of 

matter. Matter has two fundamental properties: matter takes up space, and matter has inertia.  



By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 The volume of some objects can 

be determined using liquid 

(water) displacement. 

5.2.6.A.1 Determine the volume of common objects using water 

displacement methods. 

6 The density of an object can be 

determined from its volume and 

mass. 

5.2.6.A.2 Calculate the density of objects or substances after 

determining volume and mass. 

6 Pure substances have 

characteristic intrinsic properties, 

such as density, solubility, 

boiling point, and melting point, 

all of which are independent of 

the amount of the sample. 

5.2.6.A.3 Determine the identity of an unknown substance using 

data about intrinsic properties. 

8 All matter is made of atoms. 

Matter made of only one type of 

atom is called an element.  

5.2.8.A.1 Explain that all matter is made of atoms, and give 

examples of common elements. 

8 All substances are composed of 

one or more of approximately 

100 elements. 

5.2.8.A.2 Analyze and explain the implications of the statement 

“all substances are composed of elements.” 

8 Properties of solids, liquids, and 

gases are explained by a model 

of matter as composed of tiny 

particles (atoms) in motion. 

5.2.8.A.3 Use the kinetic molecular model to predict how solids, 

liquids, and gases would behave under various physical 

circumstances, such as heating or cooling. 

8 The Periodic Table organizes the 

elements into families of 

elements with similar properties.  

5.2.8.A.4 Predict the physical and chemical properties of elements 

based on their positions on the Periodic Table. 

8 Elements are a class of 

substances composed of a single 

kind of atom. Compounds are 

substances that are chemically 

formed and have physical and 

chemical properties that differ 

from the reacting substances.  

5.2.8.A.5 Identify unknown substances based on data regarding 

their physical and chemical properties. 

8 Substances are classified 

according to their physical and 

chemical properties. Metals are a 

class of elements that exhibit 

physical properties, such as 

5.2.8.A.6 Determine whether a substance is a metal or nonmetal 

through student-designed investigations. 



conductivity, and chemical 

properties, such as producing 

salts when combined with 

nonmetals.  

8 Substances are classified 

according to their physical and 

chemical properties. Acids are a 

class of compounds that exhibit 

common chemical properties, 

including a sour taste, 

characteristic color changes with 

litmus and other acid/base 

indicators, and the tendency to 

react with bases to produce a salt 

and water. 

5.2.8.A.7 Determine the relative acidity and reactivity of common 

acids, such as vinegar or cream of tartar, through a 

variety of student-designed investigations.  

Content Area Science  

Standard  5.2 Physical Science: All students will understand that physical science principles, including 

fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making 

sense of phenomena in physical, living, and Earth systems science.  

Strand B. Changes in Matter :  Substances can undergo physical or chemical changes to form new 

substances. Each change involves energy.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 When a new substance is made 

by combining two or more 

substances, it has properties that 

are different from the original 

substances. 

5.2.6.B.1 Compare the properties of reactants with the properties 

of the products when two or more substances are 

combined and react chemically. 

8 When substances undergo 

chemical change, the number and 

kinds of atoms in the reactants 

are the same as the number and 

kinds of atoms in the products. 

The mass of the reactants is the 

same as the mass of the products. 

5.2.8.B.1 Explain, using an understanding of the concept of 

chemical change, why the mass of reactants and the mass 

of products remain constant. 

8 Chemical changes can occur 

when two substances, elements, 

or compounds react and produce 

one or more different substances. 

The physical and chemical 

5.2.8.B.2 Compare and contrast the physical properties of 

reactants with products after a chemical reaction, such as 

those that occur during photosynthesis and cellular 

respiration. 



properties of the products are 

different from those of the 

reacting substances. 

Content Area Science  

Standard  5.2 Physical Science: All students will understand that physical science principles, including 

fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making 

sense of phenomena in physical, living, and Earth systems science.  

Strand C. Forms of Energy :  Knowing the characteristics of familiar forms of energy, including 

potential and kinetic energy, is useful in coming to the understanding that, for the most part, the 

natural world can be explained and is predictable.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Light travels in a straight line 

until it interacts with an object or 

material. Light can be absorbed, 

redirected, bounced back, or 

allowed to pass through. The 

path of reflected or refracted 

light can be predicted. 

5.2.6.C.1 Predict the path of reflected or refracted light using 

reflecting and refracting telescopes as examples. 

6 Visible light from the Sun is 

made up of a mixture of all 

colors of light. To see an object, 

light emitted or reflected by that 

object must enter the eye.  

5.2.6.C.2 Describe how to prisms can be used to demonstrate that 

visible light from the Sun is made up of different colors. 

6 The transfer of thermal energy by 

conduction, convection, and 

radiation can produce large-scale 

events such as those seen in 

weather. 

5.2.6.C.3 Relate the transfer of heat from oceans and land masses 

to the evolution of a hurricane. 

8 A tiny fraction of the light 

energy from the Sun reaches 

Earth. Light energy from the Sun 

is Earth’s primary source of 

energy, heating Earth surfaces 

and providing the energy that 

results in wind, ocean currents, 

and storms. 

5.2.8.C.1 Structure evidence to explain the relatively high 

frequency of tornadoes in “Tornado Alley.”  

8 Energy is transferred from place 

to place. Light energy can be 

5.2.8.C.2 Model and explain current technologies used to capture 

solar energy for the purposes of converting it to 



thought of as traveling in rays. 

Thermal energy travels via 

conduction and convection.  

electrical energy. 

Content Area Science  

Standard  5.2 Physical Science: All students will understand that physical science principles, including 

fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making 

sense of phenomena in physical, living, and Earth systems science.  

Strand D. Energy Transfer and Conservation :  The conservation of energy can be demonstrated by 

keeping track of familiar forms of energy as they are transferred from one object to another.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 The flow of current in an electric 

circuit depends upon the 

components of the circuit and 

their arrangement, such as in 

series or parallel. Electricity 

flowing through an electrical 

circuit produces magnetic effects 

in the wires.  

5.2.6.D.1 Use simple circuits involving batteries and motors to 

compare and predict the current flow with different 

circuit arrangements. 

8 When energy is transferred from 

one system to another, the 

quantity of energy before transfer 

equals the quantity of energy 

after transfer. As an object falls, 

its potential energy decreases as 

its speed, and consequently its 

kinetic energy, increases. While 

an object is falling, some of the 

object’s kinetic energy is 

transferred to the medium 

through which it falls, setting the 

medium into motion and heating 

it. 

5.2.8.D.1 Relate the kinetic and potential energies of a roller 

coaster at various points on its path. 

8 Nuclear reactions take place in 

the Sun. In plants, light energy 

from the Sun is transferred to 

oxygen and carbon compounds, 

which in combination, have 

chemical potential energy 

(photosynthesis). 

5.2.8.D.2 Describe the flow of energy from the Sun to the fuel tank 

of an automobile. 



Content Area Science  

Standard  5.2 Physical Science: All students will understand that physical science principles, including 

fundamental ideas about matter, energy, and motion, are powerful conceptual tools for making 

sense of phenomena in physical, living, and Earth systems science.  

Strand E. Forces and Motion :  It takes energy to change the motion of objects. The energy change is 

understood in terms of forces.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 An object’s position can be 

described by locating the object 

relative to other objects or a 

background. The description of 

an object’s motion from one 

observer’s view may be different 

from that reported from a 

different observer’s view.  

5.2.6.E.1 Model and explain how the description of an object’s 

motion from one observer’s view may be different from 

a different observer’s view. 

6 Magnetic, electrical, and 

gravitational forces can act at a 

distance. 

5.2.6.E.2 Describe the force between two magnets as the distance 

between them is changed. 

6 Friction is a force that acts to 

slow or stop the motion of 

objects. 

5.2.6.E.3 Demonstrate and explain the frictional force acting on an 

object with the use of a physical model. 

6 Sinking and floating can be 

predicted using forces that 

depend on the relative densities 

of objects and materials. 

5.2.6.E.4 Predict if an object will sink or float using evidence and 

reasoning. 

8 An object is in motion when its 

position is changing. The speed 

of an object is defined by how far 

it travels divided by the amount 

of time it took to travel that far. 

5.2.8.E.1 Calculate the speed of an object when given distance and 

time. 

8 Forces have magnitude and 

direction. Forces can be added. 

The net force on an object is the 

sum of all the forces acting on 

the object. An object at rest will 

remain at rest unless acted on by 

an unbalanced force. An object 

in motion at constant velocity 

5.2.8.E.2 Compare the motion of an object acted on by balanced 

forces with the motion of an object acted on by 

unbalanced forces in a given specific scenario. 



will continue at the same velocity 

unless acted on by an unbalanced 

force. 

Content Area Science  

Standard  5.3 Life Science: All students will understand that life science principles are powerful conceptual 

tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 

in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics.  

Strand A. Organization and Development :  Living organisms are composed of cellular units 

(structures) that carry out functions required for life. Cellular units are composed of molecules, 

which also carry out biological functions.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Systems of the human body are 

interrelated and regulate the 

body’s internal environment.  

5.3.6.A.1 Model the interdependence of the human body’s major 

systems in regulating its internal environment. 

6 Essential functions of plant and 

animal cells are carried out by 

organelles. 

5.3.6.A.2 Model and explain ways in which organelles work 

together to meet the cell’s needs. 

8 All organisms are composed of 

cell(s). In multicellular 

organisms, specialized cells 

perform specialized functions. 

Tissues, organs, and organ 

systems are composed of cells 

and function to serve the needs 

of cells for food, air, and waste 

removal. 

5.3.8.A.1 Compare the benefits and limitations of existing as a 

single-celled organism and as a multicellular organism. 

8 During the early development of 

an organism, cells differentiate 

and multiply to form the many 

specialized cells, tissues, and 

organs that compose the final 

organism. Tissues grow through 

cell division. 

5.3.8.A.2 Relate the structures of cells, tissues, organs, and 

systems to their functions in supporting life. 

Content Area Science  

Standard  5.3 Life Science: All students will understand that life science principles are powerful conceptual 

tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 



in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics.  

Strand B. Matter and Energy Transformations :  Food is required for energy and building cellular 

materials. Organisms in an ecosystem have different ways of obtaining food, and some organisms 

obtain their food directly from other organisms.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Plants are producers: They use 

the energy from light to make 

food (sugar) from carbon dioxide 

and water. Plants are used as a 

source of food (energy) for other 

organisms. 

5.3.6.B.1 Describe the sources of the reactants of photosynthesis 

and trace the pathway to the products. 

6 All animals, including humans, 

are consumers that meet their 

energy needs by eating other 

organisms or their products.  

5.3.6.B.2 Illustrate the flow of energy (food) through a 

community. 

8 Food is broken down to provide 

energy for the work that cells do, 

and is a source of the molecular 

building blocks from which 

needed materials are assembled. 

5.3.8.B.1 Relate the energy and nutritional needs of organisms in a 

variety of life stages and situations, including stages of 

development and periods of maintenance. 

8 All animals, including humans, 

are consumers that meet their 

energy needs by eating other 

organisms or their products.  

5.3.8.B.2 Analyze the components of a consumer’s diet and trace 

them back to plants and plant products. 

Content Area Science  

Standard  5.3 Life Science: All students will understand that life science principles are powerful conceptual 

tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 

in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics.  

Strand C. Interdependence :  All animals and most plants depend on both other organisms and their 

environment to meet their basic needs.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  



6 Various human activities have 

changed the capacity of the 

environment to support some life 

forms. 

5.3.6.C.1 Explain the impact of meeting human needs and wants 

on local and global environments. 

6 The number of organisms and 

populations an ecosystem can 

support depends on the biotic 

resources available and on 

abiotic factors, such as quantities 

of light and water, range of 

temperatures, and soil 

composition.  

5.3.6.C.2 Predict the impact that altering biotic and abiotic factors 

has on an ecosystem. 

6 All organisms cause changes in 

the ecosystem in which they live. 

If this change reduces another 

organism’s access to resources, 

that organism may move to 

another location or die. 

5.3.6.C.3 Describe how one population of organisms may affect 

other plants and/or animals in an ecosystem. 

8 Symbiotic interactions among 

organisms of different species 

can be classified as:  

 Producer/consumer 

 Predator/prey 

 Parasite/host 

 Scavenger/prey 

 Decomposer/prey 

5.3.8.C.1 Model the effect of positive and negative changes in 

population size on a symbiotic pairing. 

Content Area Science  

Standard  5.3 Life Science: All students will understand that life science principles are powerful conceptual 

tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 

in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics.  

Strand D. Heredity and Reproduction :  Organisms reproduce, develop, and have predictable life 

cycles. Organisms contain genetic information that influences their traits, and they pass this on to 

their offspring during reproduction.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Reproduction is essential to the 

continuation of every species. 

5.3.6.D.1 Predict the long-term effect of interference with normal 

patterns of reproduction. 



6 Variations exist among 

organisms of the same generation 

(e.g., siblings) and of different 

generations (e.g., parent to 

offspring). 

5.3.6.D.2 Explain how knowledge of inherited variations within 

and between generations is applied to farming and 

animal breeding. 

6 Traits such as eye color in human 

beings or fruit/flower color in 

plants are inherited. 

5.3.6.D.3 Distinguish between inherited and acquired 

traits/characteristics. 

8 Some organisms reproduce 

asexually. In these organisms, all 

genetic information comes from 

a single parent. Some organisms 

reproduce sexually, through 

which half of the genetic 

information comes from each 

parent.  

5.3.8.D.1 Defend the principle that, through reproduction, genetic 

traits are passed from one generation to the next, using 

evidence collected from observations of inherited traits. 

8 The unique combination of 

genetic material from each parent 

in sexually reproducing 

organisms results in the potential 

for variation. 

5.3.8.D.2 Explain the source of variation among siblings. 

8 Characteristics of organisms are 

influenced by heredity and/or 

their environment. 

5.3.8.D.3 Describe the environmental conditions or factors that 

may lead to a change in a cell’s genetic information or to 

an organism’s development, and how these changes are 

passed on. 

Content Area Science  

Standard  5.3 Life Science: All students will understand that life science principles are powerful conceptual 

tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order 

in natural systems arises in accordance with rules that govern the physical world, and the order of 

natural systems can be modeled and predicted through the use of mathematics.  

Strand E. Evolution and Diversity: :  Sometimes, differences between organisms of the same kind 

provide advantages for surviving and reproducing in different environments. These selective 

differences may lead to dramatic changes in characteristics of organisms in a population over 

extremely long periods of time.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Changes in environmental 

conditions can affect the survival 

of individual organisms and 

5.3.6.E.1 Describe the impact on the survival of species during 

specific times in geologic history when environmental 



entire species.  conditions changed. 

8 Individual organisms with certain 

traits are more likely than others 

to survive and have offspring in 

particular environments. The 

advantages or disadvantages of 

specific characteristics can 

change when the environment in 

which they exist changes. 

Extinction of a species occurs 

when the environment changes 

and the characteristics of a 

species are insufficient to allow 

survival. 

5.3.8.E.1 Organize and present evidence to show how the 

extinction of a species is related to an inability to adapt 

to changing environmental conditions using quantitative 

and qualitative data. 

8 Anatomical evidence supports 

evolution and provides additional 

detail about the sequence of 

branching of various lines of 

descent. 

5.3.8.E.2 Compare the anatomical structures of a living species 

with fossil records to derive a line of descent. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 

dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand A. Objects in the Universe :  Our universe has been expanding and evolving for 13.7 billion 

years under the influence of gravitational and nuclear forces. As gravity governs its expansion, 

organizational patterns, and the movement of celestial bodies, nuclear forces within stars govern 

its evolution through the processes of stellar birth and death. These same processes governed the 

formation of our solar system 4.6 billion years ago.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 The height of the path of the Sun 

in the sky and the length of a 

shadow change over the course 

of a year.  

5.4.6.A.1 Generate and analyze evidence (through simulations) 

that the Sun’s apparent motion across the sky changes 

over the course of a year. 

6 Earth’s position relative to the 

Sun, and the rotation of Earth on 

its axis, result in patterns and 

cycles that define time units of 

days and years. 

5.4.6.A.2 Construct and evaluate models demonstrating the 

rotation of Earth on its axis and the orbit of Earth around 

the Sun. 

6 The Sun’s gravity holds planets 

and other objects in the solar 

5.4.6.A.3 Predict what would happen to an orbiting object if 



system in orbit, and planets’ 

gravity holds moons in orbit. 

gravity were increased, decreased, or taken away. 

6 The Sun is the central and most 

massive body in our solar 

system, which includes eight 

planets and their moons, dwarf 

planets, asteroids, and comets. 

5.4.6.A.4 Compare and contrast the major physical characteristics 

(including size and scale) of solar system objects using 

evidence in the form of data tables and photographs. 

8 The relative positions and 

motions of the Sun, Earth, and 

Moon result in the phases of the 

Moon, eclipses, and the daily and 

monthly cycle of tides. 

5.4.8.A.1 Analyze moon-phase, eclipse, and tidal data to construct 

models that explain how the relative positions and 

motions of the Sun, Earth, and Moon cause these three 

phenomena. 

8 Earth’s tilt, rotation, and 

revolution around the Sun cause 

changes in the height and 

duration of the Sun in the sky. 

These factors combine to explain 

the changes in the length of the 

day and seasons. 

5.4.8.A.2 Use evidence of global variations in day length, 

temperature, and the amount of solar radiation striking 

Earth’s surface to create models that explain these 

phenomena and seasons. 

8 Gravitation is a universal 

attractive force by which objects 

with mass attract one another. 

The gravitational force between 

two objects is proportional to 

their masses and inversely 

proportional to the square of the 

distance between the objects. 

5.4.8.A.3 Predict how the gravitational force between two bodies 

would differ for bodies of different masses or bodies that 

are different distances apart. 

8 The regular and predictable 

motion of objects in the solar 

system (Kepler’s Laws) is 

explained by gravitational forces. 

5.4.8.A.4 Analyze data regarding the motion of comets, planets, 

and moons to find general patterns of orbital motion. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 

dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand B. History of Earth :  From the time that Earth formed from a nebula 4.6 billion years ago, it has 

been evolving as a result of geologic, biological, physical, and chemical processes.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  



6 Successive layers of sedimentary 

rock and the fossils contained in 

them tell the factual story of the 

age, history, changing life forms, 

and geology of Earth. 

5.4.6.B.1 Interpret a representation of a rock layer sequence to 

establish oldest and youngest layers, geologic events, 

and changing life forms. 

6 Earth’s current structure has been 

influenced by both sporadic and 

gradual events. Changes caused 

by earthquakes and volcanic 

eruptions can be observed on a 

human time scale, but many 

geological processes, such as 

mountain building and the 

shifting of continents, are 

observed on a geologic time 

scale. 

5.4.6.B.2 Examine Earth’s surface features and identify those 

created on a scale of human life or on a geologic time 

scale. 

6 Moving water, wind, and ice 

continually shape Earth’s surface 

by eroding rock and soil in some 

areas and depositing them in 

other areas. 

5.4.6.B.3 Determine if landforms were created by processes of 

erosion (e.g., wind, water, and/or ice) based on evidence 

in pictures, video, and/or maps. 

6 Erosion plays an important role 

in the formation of soil, but too 

much erosion can wash away 

fertile soil from ecosystems, 

including farms. 

5.4.6.B.4 Describe methods people use to reduce soil erosion. 

8 Today’s planet is very different 

than early Earth. Evidence for 

one-celled forms of life 

(bacteria) extends back more 

than 3.5 billion years. 

5.4.8.B.1 Correlate the evolution of organisms and the 

environmental conditions on Earth as they changed 

throughout geologic time. 

8 Fossils provide evidence of how 

life and environmental conditions 

have changed. The principle of 

Uniformitarianism makes 

possible the interpretation of 

Earth’s history. The same Earth 

processes that occurred in the 

past occur today. 

5.4.8.B.2 Evaluate the appropriateness of increasing the human 

population in a region (e.g., barrier islands, Pacific 

Northwest, Midwest United States) based on the region’s 

history of catastrophic events, such as volcanic 

eruptions, earthquakes, and floods. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 



dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand C. Properties of Earth Materials :  Earth’s composition is unique, is related to the origin of our 

solar system, and provides us with the raw resources needed to sustain life.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Soil attributes/properties affect 

the soil’s ability to support 

animal life and grow plants. 

5.4.6.C.1 Predict the types of ecosystems that unknown soil 

samples could support based on soil properties. 

6 The rock cycle is a model of 

creation and transformation of 

rocks from one form 

(sedimentary, igneous, or 

metamorphic) to another. Rock 

families are determined by the 

origin and transformations of the 

rock. 

5.4.6.C.2 Distinguish physical properties of sedimentary, igneous, 

or metamorphic rocks and explain how one kind of rock 

could eventually become a different kind of rock. 

6 Rocks and rock formations 

contain evidence that tell a story 

about their past. The story is 

dependent on the minerals, 

materials, tectonic conditions, 

and erosion forces that created 

them. 

5.4.6.C.3 Deduce the story of the tectonic conditions and erosion 

forces that created sample rocks or rock formations. 

8 Soil consists of weathered rocks 

and decomposed organic material 

from dead plants, animals, and 

bacteria. Soils are often found in 

layers, each having a different 

chemical composition and 

texture. 

5.4.8.C.1 Determine the chemical properties of soil samples in 

order to select an appropriate location for a community 

garden. 

8 Physical and chemical changes 

take place in Earth materials 

when Earth features are modified 

through weathering and erosion. 

5.4.8.C.2 Explain how chemical and physical mechanisms 

(changes) are responsible for creating a variety of 

landforms. 

8 Earth’s atmosphere is a mixture 

of nitrogen, oxygen, and trace 

gases that include water vapor. 

The atmosphere has a different 

physical and chemical 

composition at different 

elevations. 

5.4.8.C.3 Model the vertical structure of the atmosphere using 

information from active and passive remote-sensing 

tools (e.g., satellites, balloons, and/or ground-based 

sensors) in the analysis. 



Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 

dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand D. Tectonics :  The theory of plate tectonics provides a framework for understanding the dynamic 

processes within and on Earth.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Lithospheric plates consisting of 

continents and ocean floors move 

in response to movements in the 

mantle. 

5.4.6.D.1 Apply understanding of the motion of lithospheric plates 

to explain why the Pacific Rim is referred to as the Ring 

of Fire. 

6 Earth’s landforms are created 

through constructive (deposition) 

and destructive (erosion) 

processes. 

5.4.6.D.2 Locate areas that are being created (deposition) and 

destroyed (erosion) using maps and satellite images. 

6 Earth has a magnetic field that is 

detectable at the surface with a 

compass. 

5.4.6.D.3 Apply knowledge of Earth’s magnetic fields to 

successfully complete an orienteering challenge. 

8 Earth is layered with a 

lithosphere, a hot, convecting 

mantle, and a dense, metallic 

core. 

5.4.8.D.1 Model the interactions between the layers of Earth. 

8 Major geological events, such as 

earthquakes, volcanic eruptions, 

and mountain building, result 

from the motion of plates. Sea 

floor spreading, revealed in 

mapping of the Mid-Atlantic 

Ridge, and subduction zones are 

evidence for the theory of plate 

tectonics. 

5.4.8.D.2 Present evidence to support arguments for the theory of 

plate motion. 

8 Earth’s magnetic field has north 

and south poles and lines of force 

that are used for navigation. 

5.4.8.D.3 Explain why geomagnetic north and geographic north 

are at different locations. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 



dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand E. Energy in Earth Systems :  Internal and external sources of energy drive Earth systems.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 The Sun is the major source of 

energy for circulating the 

atmosphere and oceans.  

5.4.6.E.1 Generate a conclusion about energy transfer and 

circulation by observing a model of convection currents. 

8 The Sun provides energy for 

plants to grow and drives 

convection within the 

atmosphere and oceans, 

producing winds, ocean currents, 

and the water cycle. 

5.4.8.E.1 Explain how energy from the Sun is transformed or 

transferred in global wind circulation, ocean circulation, 

and the water cycle. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 

dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand F. Climate and Weather :  Earth’s weather and climate systems are the result of complex 

interactions between land, ocean, ice, and atmosphere.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Weather is the result of short-

term variations in temperature, 

humidity, and air pressure.  

5.4.6.F.1 Explain the interrelationships between daily temperature, 

air pressure, and relative humidity data. 

6 Climate is the result of long-term 

patterns of temperature and 

precipitation. 

5.4.6.F.2 Create climatographs for various locations around Earth 

and categorize the climate based on the yearly patterns 

of temperature and precipitation. 

8 Global patterns of atmospheric 

movement influence local 

weather.  

5.4.8.F.1 Determine the origin of local weather by exploring 

national and international weather maps. 

8 Climate is influenced locally and 

globally by atmospheric 

interactions with land masses and 

bodies of water.  

5.4.8.F.2 Explain the mechanisms that cause varying daily 

temperature ranges in a coastal community and in a 

community located in the interior of the country. 

8 Weather (in the short term) and 5.4.8.F.3 Create a model of the hydrologic cycle that focuses on 



climate (in the long term) involve 

the transfer of energy and water 

in and out of the atmosphere.  

the transfer of water in and out of the atmosphere. Apply 

the model to different climates around the world. 

Content Area Science  

Standard  5.4 Earth Systems Science: All students will understand that Earth operates as a set of complex, 

dynamic, and interconnected systems, and is a part of the all-encompassing system of the universe.  

Strand G. Biogeochemical Cycles :  The biogeochemical cycles in the Earth systems include the flow of 

microscopic and macroscopic resources from one reservoir in the hydrosphere, geosphere, 

atmosphere, or biosphere to another, are driven by Earth's internal and external sources of energy, 

and are impacted by human activity.  

By the 

end of 

grade 

Content Statement CPI# Cumulative Progress Indicator (CPI)  

6 Circulation of water in marine 

environments is dependent on 

factors such as the composition 

of water masses and energy from 

the Sun or wind. 

5.4.6.G.1 Illustrate global winds and surface currents through the 

creation of a world map of global winds and currents that 

explains the relationship between the two factors. 

6 An ecosystem includes all of the 

plant and animal populations and 

nonliving resources in a given 

area. Organisms interact with 

each other and with other 

components of an ecosystem. 

5.4.6.G.2 Create a model of ecosystems in two different locations, 

and compare and contrast the living and nonliving 

components. 

6 Personal activities impact the 

local and global environment.  

5.4.6.G.3 Describe ways that humans can improve the health of 

ecosystems around the world. 

8 Water in the oceans holds a large 

amount of heat, and therefore 

significantly affects the global 

climate system. 

5.4.8.G.1 Represent and explain, using sea surface temperature 

maps, how ocean currents impact the climate of coastal 

communities. 

8 Investigations of environmental 

issues address underlying 

scientific causes and may inform 

possible solutions. 

5.4.8.G.2 Investigate a local or global environmental issue by 

defining the problem, researching possible causative 

factors, understanding the underlying science, and 

evaluating the benefits and risks of alternative solutions. 
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Science and 

Engineering Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Asking Questions and 
Defining Problems 

 

A practice of science is to ask 
and refine questions that lead 
to descriptions and 
explanations of how the 

natural and designed world(s) 
works and which can be 
empirically tested. 

 

Engineering questions clarify 
problems to determine 
criteria for successful 
solutions and identify 
constraints to solve problems 
about the designed world.  

 

Both scientists and engineers 
also ask questions to clarify 
ideas. 

Asking questions and defining 
problems in K–2 builds on prior 
experiences and progresses to 
simple descriptive questions that 
can be tested.  

 

Asking questions and defining 
problems in 3–5 builds on K–2 
experiences and progresses to 
specifying qualitative 
relationships. 

Asking questions and defining 
problems in 6–8 builds on K–5 
experiences and progresses to 
specifying relationships between 
variables, and clarifying arguments and 
models. 

Asking questions and defining 
problems in 9–12 builds on K–8 
experiences and progresses 
to formulating, refining, and 
evaluating empirically testable 
questions and design problems 
using models and simulations. 

 Ask questions based on 
observations to find more 
information about the natural 
and/or designed world(s).  
 

 Ask questions about what 
would happen if a variable is 
changed. 

 

 

 Ask questions  

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

o to identify and/or clarify evidence 
and/or the premise(s) of an 
argument. 

o to determine relationships 
between independent and 
dependent variables and 

relationships in models..  
o to clarify and/or refine a model, 

an explanation, or an engineering 
problem. 

 

 Ask questions  
o that arise from careful 

observation of phenomena, or 
unexpected results, to clarify 
and/or seek additional 
information. 

o that arise from examining 
models or a theory, to clarify 
and/or seek additional 
information and relationships. 

o to determine relationships, 
including quantitative 

relationships, between 
independent and dependent 
variables.  

o to clarify and refine a model, 
an explanation, or an 
engineering problem. 

 Ask and/or identify questions 
that can be answered by an 
investigation.  

 

 

 Identify scientific (testable) 
and non-scientific (non-
testable) questions. 

 Ask questions that can be 
investigated and predict 
reasonable outcomes based on 
patterns such as cause and 

effect relationships. 

 Ask questions that require sufficient 
and appropriate empirical evidence 
to answer. 

 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. 

 Evaluate a question to determine 
if it is testable and relevant.  

 Ask questions that can be 
investigated within the scope of 
the school laboratory, research 
facilities, or field (e.g., outdoor 
environment) with available 

resources and, when 
appropriate, frame a hypothesis 
based on a model or theory. 

   Ask questions that challenge the 
premise(s) of an argument or the 
interpretation of a data set. 

 

 Ask and/or evaluate questions 
that challenge the premise(s) of 
an argument, the interpretation 
of a data set, or the suitability of 
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a design. 

 Define a simple problem that 
can be solved through the 
development of a new or 
improved object or tool. 
 

 Use prior knowledge to 
describe problems that can be 
solved. 

 Define a simple design problem 
that can be solved through the 
development of an object, tool, 
process, or system and 
includes several criteria for 
success and constraints on 
materials, time, or cost. 
 

 Define a design problem that can be 
solved through the development of 
an object, tool, process or system 
and includes multiple criteria and 
constraints, including scientific 
knowledge that may limit possible 
solutions. 
 

 Define a design problem that 
involves the development of a 
process or system with 
interacting components and 
criteria and constraints that may 
include social, technical and/or 
environmental considerations. 
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Science and 

Engineering Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Developing and Using 
Models 

 

A practice of both science 
and engineering is to use 

and construct models as 
helpful tools for representing 
ideas and explanations. 
These tools include 
diagrams, drawings, physical 
replicas, mathematical 
representations, analogies, 
and computer simulations. 

 

Modeling tools are used to 
develop questions, 
predictions and explanations; 

analyze and identify flaws in 
systems; and communicate 
ideas. Models are used to 
build and revise scientific 
explanations and proposed 
engineered systems. 
Measurements and 
observations are used to 
revise models and designs. 

Modeling in K–2 builds on prior 
experiences and progresses to 
include using and developing 
models (i.e., diagram, drawing, 
physical replica, diorama, 
dramatization, or storyboard) that 
represent concrete events or 
design solutions. 

Modeling in 3–5 builds on K–2 
experiences and progresses to 
building and revising simple models 
and using models to represent 
events and design solutions. 

Modeling in 6–8 builds on K–5 
experiences and progresses to 
developing, using, and revising 
models to describe, test, and predict 
more abstract phenomena and 
design systems. 

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 world(s).     

 Distinguish between a model 
and the actual object, process, 
and/or events the model 
represents.  

 Compare models to identify 
common features and 
differences. 

 Identify limitations of models.  Evaluate limitations of a model for 
a proposed object or tool. 

 Evaluate merits and limitations of 
two different models of the same 
proposed tool, process, mechanism, 
or system in order to select or 
revise a model that best fits the 
evidence or design criteria. 

 Design a test of a model to 
ascertain its reliability. 

 Develop and/or use a model to 

represent amounts, 
relationships, relative scales 
(bigger, smaller), and/or 
patterns in the natural and 
designed world(s). 
 

 Collaboratively develop and/or 

revise a model based on evidence 
that shows the relationships 
among variables for frequent and 
regular occurring events. 

 Develop a model using an 
analogy, example, or abstract 
representation to describe a 
scientific principle or design 
solution. 

 Develop and/or use models to 
describe and/or predict 
phenomena.  

 Develop or modify a model—based 

on evidence – to match what 
happens if a variable or 
component of a system is 
changed. 

 Use and/or develop a model of 
simple systems with uncertain and 
less predictable factors. 

 Develop and/or revise a model to 
show the relationships among 
variables, including those that are 
not observable but predict 
observable phenomena. 

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

 Develop a model to describe 
unobservable mechanisms. 

 

 Develop, revise, and/or use a model 

based on evidence  to illustrate 
and/or predict the relationships 
between systems or between 
components of a system. 

 Develop and/or use multiple types 
of models to provide mechanistic 
accounts and/or predict 
phenomena, and move flexibly 
between model types based on 
merits and limitations. 
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 Develop a simple model based 
on evidence to represent a 
proposed object or tool. 

 

 Develop a diagram or simple 
physical prototype to convey a 
proposed object, tool, or process. 

 Use a model to test cause and 
effect relationships or interactions 
concerning the functioning of a 
natural or designed system. 

 Develop and/or use a model to 
generate data to test ideas about 
phenomena in natural or designed 
systems, including those 
representing inputs and outputs, 
and those at unobservable scales. 

 Develop a complex model that 
allows for manipulation and testing 
of a proposed process or system. 

 Develop and/or use a model 
(including mathematical and 
computational) to generate data to 
support explanations, predict 
phenomena, analyze systems, 
and/or solve problems. 
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Science and 

Engineering Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Planning and Carrying 
Out Investigations 

 

Scientists and engineers 
plan and carry out 
investigations in the field or 
laboratory, working 
collaboratively as well as 
individually. Their 
investigations are 
systematic and require 
clarifying what counts as 
data and identifying 
variables or parameters.  

 

Engineering investigations 
identify the effectiveness, 
efficiency, and durability of 
designs under different 
conditions. 

Planning and carrying out 
investigations to answer questions 
or test solutions to problems in K–
2 builds on prior experiences and 
progresses to simple 
investigations, based on fair tests, 
which provide data to support 
explanations or design solutions. 

 

Planning and carrying out 
investigations to answer 
questions or test solutions to 
problems in 3–5 builds on K–2 
experiences and progresses to 
include investigations that control 
variables and provide evidence to 
support explanations or design 

solutions.  

Planning and carrying out 
investigations in 6-8 builds on K-5 
experiences and progresses to 
include investigations that use 
multiple variables and provide 
evidence to support explanations or 
solutions. 

 

 

Planning and carrying out investigations in 
9-12 builds on K-8 experiences and 
progresses to include investigations that 
provide evidence for and test conceptual, 
mathematical, physical, and empirical 
models. 

 

 With guidance, plan and 
conduct an investigation in 
collaboration with peers (for K). 

 Plan and conduct an 
investigation collaboratively to 
produce data to serve as the 
basis for evidence to answer a 
question. 

 

 Plan and conduct an 
investigation collaboratively to 
produce data to serve as the 
basis for evidence, using fair 
tests in which variables are 
controlled and the number of 
trials considered. 

 

 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. 

 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.  

 

 Plan an investigation or test a design 
individually and collaboratively to produce 
data to serve as the basis for evidence as 
part of building and revising models, 
supporting explanations for phenomena, 
or testing solutions to problems. Consider 
possible confounding variables or effects 
and evaluate the investigation’s design to 
ensure variables are controlled. 

 Plan and conduct an investigation 

individually and collaboratively to produce 
data to serve as the basis for evidence, 
and in the design: decide on types, how 
much, and accuracy of data needed to 
produce reliable measurements and 
consider limitations on the precision of 
the data (e.g., number of trials, cost, risk, 
time), and refine the design accordingly. 

 Plan and conduct an investigation or test 
a design solution in a safe and ethical 
manner including considerations of 
environmental, social, and personal 
impacts. 

 Evaluate different ways of 
observing and/or measuring a 
phenomenon to determine 
which way can answer a 
question. 

 Evaluate appropriate methods 
and/or tools for collecting 
data. 

 Evaluate the accuracy of various 
methods for collecting data. 

 Select appropriate tools to collect, record, 
analyze, and evaluate data.  

 Make observations (firsthand or 
from media) and/or 
measurements to collect data 

 Make observations and/or 
measurements to produce data 
to serve as the basis for 

 Collect data to produce data to 
serve as the basis for evidence to 
answer scientific questions or test 

 Make directional hypotheses that specify 
what happens to a dependent variable 
when an independent variable is 
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that can be used to make 
comparisons. 

 Make observations (firsthand or 
from media) and/or 
measurements of a proposed 
object or tool or solution to 
determine if it solves a problem 
or meets a goal. 

 Make predictions based on prior 
experiences. 

evidence for an explanation of 
a phenomenon or test a design 
solution. 

 Make predictions about what 
would happen if a variable 
changes. 

 Test two different models of 
the same proposed object, 
tool, or process to determine 
which better meets criteria for 
success. 

design solutions under a range of 
conditions. 

 Collect data about the 
performance of a proposed 
object, tool, process, or system 
under a range of conditions. 

manipulated. 
 Manipulate variables and collect data 

about a complex model of a proposed 
process or system to identify failure 
points or improve performance relative to 
criteria for success or other variables. 
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Science and Engineering 

Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Analyzing and Interpreting 
Data 

 

Scientific investigations produce 
data that must be analyzed in 
order to derive meaning. Because 
data patterns and trends are not 
always obvious, scientists use a 
range of tools—including 
tabulation, graphical 
interpretation, visualization, and 
statistical analysis—to identify the 
significant features and patterns in 
the data. Scientists identify 
sources of error in the 
investigations and calculate the 
degree of certainty in the results. 
Modern technology makes the 

collection of large data sets much 
easier, providing secondary 
sources for analysis. 

 

Engineering investigations include 
analysis of data collected in the 
tests of designs. This allows 
comparison of different solutions 
and determines how well each 
meets specific design criteria—that 
is, which design best solves the 
problem within given constraints. 

Like scientists, engineers require a 
range of tools to identify patterns 
within data and interpret the 
results. Advances in science make 
analysis of proposed solutions 
more efficient and effective. 

Analyzing data in K–2 builds on 
prior experiences and progresses 
to collecting, recording, and 
sharing observations. 

 

Analyzing data in 3–5 builds on 
K–2 experiences and progresses 
to introducing quantitative 
approaches to collecting data 
and conducting multiple trials of 
qualitative observations. 
When possible and feasible, 

digital tools should be used. 

Analyzing data in 6–8 builds on K–5 
experiences and progresses to 
extending quantitative analysis to 
investigations, distinguishing 
between correlation and causation, 
and basic statistical techniques of 
data and error analysis.  

 

Analyzing data in 9–12 builds on K–8 
experiences and progresses to 
introducing more detailed statistical 
analysis, the comparison of data sets 
for consistency, and the use of 
models to generate and analyze data.  

 

 Record information 
(observations, thoughts, and 
ideas). 

 Use and share pictures, 
drawings, and/or writings of 
observations. 

 Use observations (firsthand or 
from media) to describe 
patterns and/or relationships in 
the natural and designed 
world(s) in order to answer 
scientific questions and solve 
problems. 

 Compare predictions (based on 
prior experiences) to what 
occurred (observable events). 
 

 Represent data in tables 
and/or various graphical 
displays (bar graphs, 
pictographs, and/or pie charts) 
to reveal patterns that indicate 
relationships. 

 Construct, analyze, and/or 
interpret graphical displays of 
data and/or large data sets to 
identify linear and nonlinear 
relationships.  

 Use graphical displays (e.g., 
maps, charts, graphs, and/or 
tables) of large data sets to 
identify temporal and spatial 
relationships. 

 Distinguish between causal and 
correlational relationships in 
data. 

 Analyze and interpret data to 
provide evidence for 
phenomena. 

 Analyze data using tools, 
technologies, and/or models (e.g., 
computational, mathematical) in 
order to make valid and reliable 
scientific claims or determine an 
optimal design solution. 

 

 Analyze and interpret data to 
make sense of phenomena, 
using logical reasoning, 
mathematics, and/or 
computation. 

 Apply concepts of statistics and 
probability (including mean, 
median, mode, and variability) to 
analyze and characterize data, 
using digital tools when feasible. 

 Apply concepts of statistics and 
probability (including determining 
function fits to data, slope, 
intercept, and correlation 
coefficient for linear fits) to 
scientific and engineering questions 
and problems, using digital tools 
when feasible. 

   Consider limitations of data 
analysis (e.g., measurement 
error), and/or seek to improve 
precision and accuracy of data 
with better technological tools 
and methods (e.g., multiple 
trials). 

 Consider limitations of data 
analysis (e.g., measurement error, 
sample selection) when analyzing 
and interpreting data. 
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  Compare and contrast data 
collected by different groups in 
order to discuss similarities 
and differences in their 
findings.  

∙ Analyze and interpret data to 

determine similarities and 

differences in findings. 

 

 Compare and contrast various 
types of data sets (e.g., self-
generated, archival) to examine 
consistency of measurements and 
observations. 

 Analyze data from tests of an 
object or tool to determine if it 
works as intended. 

 
 

 Analyze data to refine a 
problem statement or the 
design of a proposed object, 
tool, or process. 

 Use data to evaluate and 
refine design solutions. 

 

 Analyze data to define an 
optimal operational range for a 
proposed object, tool, process or 
system that best meets criteria 
for success. 

 

 Evaluate the impact of new data on 
a working explanation and/or 
model of a proposed process or 
system. 

 Analyze data to identify design 
features or characteristics of the 

components of a proposed process 
or system to optimize it relative to 
criteria for success. 
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Science and Engineering 

Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Using Mathematics and 
Computational Thinking 

 

In both science and engineering, 
mathematics and computation 
are fundamental tools for 
representing physical variables 
and their relationships. They are 
used for a range of tasks such as 
constructing simulations; solving 
equations exactly or 
approximately; and recognizing, 
expressing, and applying 
quantitative relationships.  
 
Mathematical and computational 
approaches enable scientists and 
engineers to predict the behavior 
of systems and test the validity of 
such predictions.  

 

Mathematical and computational 
thinking in K–2 builds on prior 
experience and progresses to 
recognizing that mathematics can 
be used to describe the natural 
and designed world(s). 

 

Mathematical and computational 
thinking in 3–5 builds on K–2 
experiences and progresses to 
extending quantitative 
measurements to a variety of 
physical properties and using 
computation and mathematics 
to analyze data and compare 

alternative design solutions. 

 

Mathematical and computational 
thinking in 6–8 builds on K–5 
experiences and progresses to 
identifying patterns in large data 
sets and using mathematical 
concepts to support explanations 
and arguments. 

 

Mathematical and computational 
thinking in 9-12 builds on K-8 and 
experiences and  progresses to using 
algebraic thinking and analysis, a range 
of linear and nonlinear functions 
including trigonometric functions, 
exponentials and logarithms, and 
computational tools for statistical 

analysis to analyze, represent, and 
model data. Simple computational 
simulations are created and used 
based on mathematical models of basic 
assumptions. 

 Decide when to use qualitative 
vs. quantitative data. 

 Decide if qualitative or 
quantitative data are best to 
determine whether a 
proposed object or tool meets 
criteria for success. 

  

 Use counting and numbers to 
identify and describe patterns 

in the natural and designed 
world(s). 

 Organize simple data sets to 
reveal patterns that suggest 

relationships.  

 Use digital tools (e.g., 
computers) to analyze very 

large data sets for patterns and 
trends. 

 Create and/or revise a computational 
model or simulation of a 

phenomenon, designed device, 
process, or system. 

 Describe, measure, and/or 
compare quantitative attributes 
of different objects and display 
the data using simple graphs. 

 Describe, measure, estimate, 
and/or graph quantities such 
as area, volume, weight, and 
time to address scientific and 
engineering questions and 
problems. 

 Use mathematical 
representations to describe 
and/or support scientific 
conclusions and design 
solutions. 

 Use mathematical, computational, 
and/or algorithmic representations of 
phenomena or design solutions to 
describe and/or support claims 
and/or explanations. 

 Use quantitative data to 
compare two alternative 
solutions to a problem.  
 

 Create and/or use graphs 
and/or charts generated from 
simple algorithms to compare 
alternative solutions to an 

engineering problem. 
 

 Create algorithms (a series of 
ordered steps) to solve a 
problem. 

 Apply mathematical concepts 

and/or processes  (such as 
ratio, rate, percent, basic 
operations, and simple algebra) 
to scientific and engineering 
questions and problems. 

 Use digital tools and/or 
mathematical concepts and 
arguments to test and compare 

 Apply techniques of algebra and 
functions to represent and solve 
scientific and engineering problems. 

 Use simple limit cases to test 

mathematical expressions, computer 
programs, algorithms, or simulations 
of a process or system to see if a 
model “makes sense” by comparing 
the outcomes with what is known 
about the real world. 

 Apply ratios, rates, percentages, and 
unit conversions in the context of 
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proposed solutions to an 
engineering design problem. 

complicated measurement problems 
involving quantities with derived or 
compound units (such as mg/mL, 
kg/m3, acre-feet, etc.). 
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Science and Engineering 

Practices 

K–2 Condensed 

Practices  

3–5 Condensed 

Practices 
6–8 Condensed Practices 9–12 Condensed Practices 

Constructing Explanations 
and Designing Solutions 

 
The end-products of science are 
explanations and the end-
products of engineering are 
solutions. 
 

The goal of science is the 
construction of theories that 
provide explanatory accounts of 
the world. A theory becomes 
accepted when it has multiple 
lines of empirical evidence and 
greater explanatory power of 
phenomena than previous 
theories. 
 
The goal of engineering design is 
to find a systematic solution to 
problems that is based on 
scientific knowledge and models 
of the material world. Each 
proposed solution results from a 
process of balancing competing 
criteria of desired functions, 
technical feasibility, cost, safety, 
aesthetics, and compliance with 
legal requirements. The optimal 
choice depends on how well the 
proposed solutions meet criteria 
and constraints. 

Constructing explanations and 
designing solutions in K–2 
builds on prior experiences 
and progresses to the use of 
evidence and ideas in 
constructing evidence-based 
accounts of  natural 
phenomena and designing 
solutions.  

 

Constructing explanations and 
designing solutions in 3–5 
builds on K–2 experiences and 
progresses to the use of 
evidence in constructing 
explanations that specify 
variables that describe and 
predict phenomena and in 
designing multiple solutions to 
design problems. 

Constructing explanations and 
designing solutions in 6–8 builds on K–
5 experiences and progresses to 
include constructing explanations and 
designing solutions supported by 
multiple sources of evidence consistent 
with scientific ideas, principles, and 
theories. 

 

Constructing explanations and 
designing solutions in 9–12 builds on K–
8 experiences and progresses to 
explanations and designs that are 
supported by multiple and independent 
student-generated sources of evidence 
consistent with scientific ideas, 
principles, and theories. 

 Use information from 
observations (firsthand and 
from media) to construct 
an evidence-based account 
for natural phenomena.  
 
 

 

 

 

 

 

 

 

 

 Construct an explanation of 
observed relationships (e.g., 
the distribution of plants in 
the back yard). 
 

 Construct an explanation that 
includes qualitative or quantitative 
relationships between variables that 
predict(s) and/or describe(s) 
phenomena. 

 Construct an explanation using 
models or representations.  

 Make a quantitative and/or 
qualitative claim regarding the 
relationship between dependent and 
independent variables. 

 

 Use evidence (e.g., 
measurements, 
observations, patterns) to 

construct or support an 
explanation or design a 
solution to a problem. 

 

 Construct a scientific explanation 
based on valid and reliable evidence 
obtained from sources (including the 

students’ own experiments) and the 
assumption that theories and laws 
that describe the natural world 
operate today as they did in the past 
and will continue to do so in the 
future. 

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

 Construct and revise an explanation 
based on valid and reliable evidence 
obtained from a variety of sources 

(including students’ own 
investigations, models, theories, 
simulations, peer review) and the 
assumption that theories and laws 
that describe the natural world 
operate today as they did in the past 
and will continue to do so in the 
future. 

 Apply scientific ideas, principles, 
and/or evidence to provide an 
explanation of phenomena and solve 
design problems, taking into account 

possible unanticipated effects. 

 Identify the evidence that 
supports particular points in 
an explanation. 

 Apply scientific reasoning to show 
why the data or evidence is 
adequate for the explanation or 
conclusion. 
 

 

 Apply scientific reasoning, theory, 
and/or models to link evidence to the 
claims to assess the extent to which 
the reasoning and data support the 
explanation or conclusion. 

 Use tools and/or materials 
to design and/or build a 

 Apply scientific ideas to 
solve design problems. 

 Apply scientific ideas or principles to 
design, construct, and/or test a 

 Design, evaluate, and/or refine a 
solution to a complex real-world 
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device that solves a specific 
problem or a solution to a 
specific problem. 

 Generate and/or compare 
multiple solutions to a 
problem. 

 

 Generate and compare 
multiple solutions to a 
problem based on how well 
they meet the criteria and 
constraints of the design 
solution. 

design of an object, tool, process or 
system. 

 Undertake a design project, 
engaging in the design cycle, to 
construct and/or implement a 
solution that meets specific design 
criteria and constraints. 

 Optimize performance of a design by 
prioritizing criteria, making 
tradeoffs, testing, revising, and re-
testing. 

problem, based on scientific 
knowledge, student-generated 
sources of evidence, prioritized 
criteria, and tradeoff considerations. 
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Science and Engineering 

Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Engaging in Argument from 
Evidence 

 

 Argumentation is the process by 
which evidence-based conclusions 
and solutions are reached. 

 

In science and engineering, 
reasoning and argument based on 
evidence are essential to 
identifying the best explanation for 
a natural phenomenon or the best 
solution to a design problem.  
 
Scientists and engineers use 
argumentation to listen to, 
compare, and evaluate competing 
ideas and methods based on 
merits. 

 

Scientists and engineers engage in 
argumentation when investigating 
a phenomenon, testing a design 
solution, resolving questions about 
measurements, building data 
models, and using evidence to 
evaluate claims. 

Engaging in argument from 
evidence in K–2 builds on prior 
experiences and progresses to 
comparing ideas and 
representations about the 
natural and designed world(s). 

 

Engaging in argument from 
evidence in 3–5 builds on K–2 
experiences and progresses to 
critiquing the scientific 
explanations or solutions 
proposed by peers by citing 
relevant evidence about the 
natural and designed world(s). 

 

Engaging in argument from 
evidence in 6–8 builds on K–5 
experiences and progresses to 
constructing a convincing argument 
that supports or refutes claims for 
either explanations or solutions 
about the natural and designed 
world(s). 

 

Engaging in argument from evidence in 
9–12 builds on K–8 experiences and 
progresses to using appropriate and 
sufficient evidence and scientific 
reasoning to defend and critique claims 
and explanations about the natural and 
designed world(s). Arguments may 
also come from current scientific or 
historical episodes in science. 

 Identify arguments that are 
supported by evidence. 

 Distinguish between 
explanations that account for 
all gathered evidence and 
those that do not. 

 Analyze why some evidence is 
relevant to a scientific 
question and some is not. 

 Distinguish between opinions 
and evidence in one’s own 

explanations. 

 Compare and refine 
arguments based on an 
evaluation of the evidence 
presented. 

 Distinguish among facts, 
reasoned judgment based on 
research findings, and 
speculation in an explanation. 

 

 

 Compare and critique two 
arguments on the same topic and 
analyze whether they emphasize 
similar or different evidence 
and/or interpretations of facts. 
 

 

 Compare and evaluate competing 
arguments or design solutions in 
light of currently accepted 
explanations, new evidence, 
limitations (e.g., trade-offs), 
constraints, and ethical issues. 

 Evaluate the claims, evidence, 
and/or reasoning behind currently 
accepted explanations or solutions to 
determine the merits of arguments. 

 Listen actively to arguments 
to indicate agreement or 
disagreement based on 
evidence, and/or to retell the 
main points of the argument. 

 

 Respectfully provide and 
receive critiques from peers 
about a proposed procedure, 
explanation or model.by citing 
relevant evidence and posing 
specific questions.  

 Respectfully provide and receive 
critiques about one’s 
explanations, procedures, models 
and questions by citing relevant 
evidence and posing and 
responding to questions that elicit 
pertinent elaboration and detail. 

 Respectfully provide and/or receive 
critiques on scientific arguments by 
probing reasoning and evidence and 
challenging ideas and conclusions, 
responding thoughtfully to diverse 
perspectives, and determining what 
additional information is required to 
resolve contradictions. 

 Construct an argument with 
evidence to support a claim.  

 

 Construct and/or support an 
argument with evidence, 
data, and/or a model. 

 Use data to evaluate claims 
about cause and effect. 

 

 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. 

 Construct, use, and/or present an 
oral and written argument or 
counter-arguments based on data 

and evidence. 
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  Make a claim about the 
effectiveness of an object, 
tool, or solution that is 
supported by relevant 
evidence. 
 

 

 Make a claim about the merit 
of a solution to a problem by 
citing relevant evidence about 
how it meets the criteria and 
constraints of the problem. 
 

 Make an oral or written argument 
that supports or refutes the 
advertised performance of a 
device, process, or system, based 
on empirical evidence concerning 
whether or not the technology 
meets relevant criteria and 
constraints. 

 Evaluate competing design 
solutions based on jointly 
developed and agreed-upon 
design criteria. 

 Make and defend a claim based on 
evidence about the natural world or 
the effectiveness of a design solution 
that reflects scientific knowledge, 
and student-generated evidence. 

 Evaluate competing design solutions 
to a real-world problem based on 
scientific ideas and principles, 
empirical evidence, and/or logical 
arguments regarding relevant factors 
(e.g. economic, societal, 
environmental, ethical 
considerations). 
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Science and Engineering 

Practices 
K–2 Condensed Practices  3–5 Condensed Practices 6–8 Condensed Practices 9–12 Condensed Practices 

Obtaining, Evaluating, and 
Communicating Information 

 

Scientists and engineers must be 
able to communicate clearly and 
persuasively the ideas and 
methods they generate. 
Critiquing and communicating 

ideas individually and in groups is 
a critical professional activity.   

 

Communicating information and 
ideas can be done in multiple 
ways: using tables, diagrams, 
graphs, models, and equations as 
well as orally, in writing, and 
through extended discussions. 
Scientists and engineers employ 
multiple sources to obtain 
information that is used to 

evaluate the merit and validity of 
claims, methods, and designs. 

 

Obtaining, evaluating, and 
communicating information in K–2 
builds on prior experiences and 
uses observations and texts to 
communicate new information. 
 

Obtaining, evaluating, and 
communicating information in 3–5 
builds on K–2 experiences and 
progresses to evaluating the merit 
and accuracy of ideas and 
methods. 

Obtaining, evaluating, and 
communicating information in 6–8 
builds on K–5 experiences and 
progresses to evaluating the merit 
and validity of ideas and methods. 
 

Obtaining, evaluating, and 
communicating information in 9–12 
builds on K–8 experiences and 
progresses to evaluating the validity 
and reliability of the claims, 
methods, and designs. 

 Read grade-appropriate texts 
and/or use media to obtain 

scientific and/or technical 
information to determine 
patterns in and/or evidence 
about the natural and designed 
world(s). 

 

 Read and comprehend grade-
appropriate complex texts 

and/or other reliable media 
to summarize and obtain 
scientific and technical 
ideas and describe how they are 
supported by evidence.  

 Compare and/or combine across 
complex texts and/or other 
reliable media to support the 
engagement in other scientific 
and/or engineering practices. 

 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). 

 

 Critically read scientific literature 
adapted for classroom use to 

determine the central ideas or 
conclusions and/or to obtain 
scientific and/or technical 
information to summarize complex 
evidence, concepts, processes, or 
information presented in a text by 
paraphrasing them in simpler but 
still accurate terms. 

 

 Describe how specific images 
(e.g., a diagram showing how a 
machine works) support a 
scientific or engineering idea. 

 Combine information in written 
text with that contained in 
corresponding tables, diagrams, 
and/or charts to support the 
engagement in other scientific 
and/or engineering practices. 

 Integrate qualitative and/or 
quantitative scientific and/or 
technical information in written 
text with that contained in 
media and visual displays to 
clarify claims and findings. 

 Compare, integrate and evaluate 
sources of information presented 
in different media or formats (e.g., 
visually, quantitatively) as well as 
in words in order to address a 
scientific question or solve a 
problem. 

 Obtain information using various 
texts, text features (e.g., 
headings, tables of contents, 
glossaries, electronic menus, 
icons), and other media that will 
be useful in answering a 
scientific question and/or 
supporting a scientific claim. 

 

 Obtain and combine information 
from books and/or other reliable 
media to explain phenomena or 
solutions to a design problem. 

 
 

 Gather, read, 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. 

 Evaluate data, hypotheses, 
and/or conclusions in scientific 
and technical texts in light of 
competing information or 
accounts. 

 Gather, read, and evaluate 
scientific and/or technical 
information from multiple 
authoritative sources, assessing 
the evidence and usefulness of 
each source. 

 Evaluate the validity and reliability 
of and/or synthesize multiple 
claims, methods, and/or designs 
that appear in scientific and 
technical texts or media reports, 
verifying the data when possible. 
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 Communicate information or 
design ideas and/or solutions 
with others in oral and/or 
written forms using models, 
drawings, writing, or numbers 
that provide detail about 
scientific ideas, practices, and/or 
design ideas. 

 

 Communicate scientific and/or 
technical information orally 
and/or in written formats, 
including various forms of media 
as well as tables, diagrams, and 
charts. 

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

 
 
 

 Communicate scientific and/or 
technical information  or ideas 
(e.g. about phenomena and/or the 
process of development and the 
design and performance of a 
proposed process or system) in 
multiple formats (including orally, 
graphically, textually, and 
mathematically). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Unit Plan Title 

 

 

I:  GROWTH, DEVELOPMENT AND REPRODUCTION 

Suggested Time Frame Seven Weeks 

 

Overview / Rationale 

This unit is designed to last approximately seven weeks. The goal is to reintroduce students to 

the cell and organization of living things, as well as investigate how living things grow and 

develop.  Although it is expected that students have a basic foundation of this topic, it is likely 

that some content has been lost with time.  In addition, some topics previously covered will now 

be covered in more depth. 

 

Stage 1 – Desired Results  

Established Goals: 

MS-LS1-4    

MS-LS1-8    

MS-LS3-2     

5.3.6.D. 1-3 

5.3.8.A.1     

5.3.8.D.1     

5.3.8.D.2     

Enduring Understandings: 

All living things exhibit similar characteristics 

All living things have certain needs that must 

be fulfilled 

Organisms can reproduce sexually or 

asexually, with different genetic results 

Essential Questions: 

What defines ‘living’?  

How are living things organized? 

How do living things grow, develop, and 

reproduce? 

What are the types of sensory receptors, and 

what are the stimuli associated with each? 

Knowledge: 

The characteristics and needs of all living 

things 

The difference between asexual and sexual 

reproduction, especially as it relates to the 

genetic outcome of the offspring 

How organisms are named and classified 

The difference between plant, animal, and 

bacteria cells 

Skills: 

Use Models 

Compare and contrast 

Make observations 

Make inferences 

Ask scientific questions 

Reading for meaning 

 

 

 

 



 

 

 

 

 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

x Global Awareness   Creativity and Innovation 

 Financial Literacy  ET Critical Thinking and Problem 

Solving  

x Health Literacy   Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ET Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

LAL RI.8.8:  Delineate and evaluate the argument and specific claims in a text, assessing 

whether the reasoning is sound and the evidence is relevant and sufficient; recognize when 

irrelevant evidence is introduced.     

LAL SL.8.5:  Integrate multimedia and visual displays into presentations to clarify information, 

strengthen claims and evidence, and add interest.        

Math 6.SP.A.2:  Understand that a set of data collected to answer a statistical question has a 

distribution which can be described by its center, spread, and overall shape. 

Math 6.SP.B.4:  Display numerical data in plots on a number line, including dot plots, 

histograms, and box plots.     

Math 6.SP.B.5:  Summarize numerical data sets in relation to their context.     

 

Student Resources 

Primary Source  

Readings 

Foresman/Wesley Science Insights; Exploring Living Things 

Prentice Hall Science Explorer:   From Bacteria to Plants 

Secondary Source 

Readings 

 

Supporting Text pages  

Teacher Resources 

Texts:  

Foresman/Wesley Science Insights; Exploring Living Things 



Prentice Hall Science Explorer Series: 

From Bacteria to Plants 

Animals 

Cells and Heredity 

 

Websites: 

Cellsalive.com 

NJCTL.ORG 

http://myroadtomedicalschool.blogspot.com/2010/04/five-general-categories-of-sensory.html 

SmartExchange.com 

NJCTL.org 

 

Worksheets: 

Life Science Quest for Middle Grades Science Activity Book 

Videos: 

Discovery Education Various Videos 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

Independently research types of receptors and 

their stimuli (chemoreceptors, pain receptors, 

etc) 

 

SOLE Research Questions 

 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Venn Diagram:  Compare and Contrast asexual 

vs. sexual reproduction  

Identify plant anatomy (diagram) and modes of 

reproduction  

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

 Direct Instruction 

 

 

 

 

 

 SmartBoard 

Lesson 

Characteristics of Living Things 

 

Asexual vs. Sexual Reproduction  

 

Classification (Kingdom-Domain…) 

 

Identify cell parts and differentiate between animal and plant cells 

Suggested Descriptions 

http://myroadtomedicalschool.blogspot.com/2010/04/five-general-categories-of-sensory.html


Learning 

Activities 

 Stations – Living 

vs Non-Living 

 

 Stations – 

Kingdoms 

 

 Venn Diagram 

 

 Dichotomous Key 

 

 Create a cell (D) 

 Structure/Function 

 

 

 Receptor 

Research (D) 

Identify common characteristics of living things by sorting pictures into 

living/dead/non-living categories, and then brainstorming reasoning 

 

Observe pictures/slides/specimens from each kingdom/domain and 

complete associated graphic organizer 

 

Compare/Contrast Asexual & Sexual Reproduction 

 

Identify unknown organisms using dichotomous Key 

 

ID parts of cell and functions 

View pictures of cells and brainstorm how structure is related to its 

function 

 

Research stimuli and types of receptors 

D indicates differentiation at the lesson level 

Modifications/Differentiation: 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

 

  



Unit Plan Title 

 

II:  Genetics 

Suggested Time Frame Five Weeks 

 

 

Overview / Rationale 

This unit is designed to last approximately five weeks.   The goal of the unit is for students to 

understand that genetic variation results from the combination of genes from both parents, that 

traits are the result of genetics and environment, and that mutations result in changes that may be 

beneficial, harmful, or neutral.  Students will also investigate how humans can influence the 

inheritance of desired traits. 

 

Stage 1 – Desired Results  

Established Goals: 

MS-LS3-1 

MS-LS3-2 

MS-LS4-5 

5.3.8.D.1 

5.3.8.D.2 

5.3.8.D.3 

Enduring Understandings: 

Genetic combination leads to variability, which 

is beneficial to a species’ ability to adapt. 

Punnett Squares can be used to predict the 

genetic outcome of a specific variation. 

Mutations result in ‘errors’ in protein 

formation, which may be beneficial, harmful, 

or neutral. 

Essential Questions: 

How are traits acquired? 

What happens as genetic information is 

combined? 

How do mutations happen, and what is the 

result? 

How can I predict the genetic outcome of a 

specific combination? 

What is the benefit of genetic variation? 

Knowledge: 

A  Punnett Square can be used to predict 

genetic outcomes. 

Dominant genes ‘override’ recessive genes. 

Genes are found on chromosomes. 

Mutations may occur randomly, or as the result 

of a ‘mutagen’. 

 

Skills: 

Using Models 

Comparing and contrasting 

Observing 

Inferring 

Questioning 

Reading For Meaning 

Working Collaboratively 

Explain the relationship between traits and 

heredity.  

Differentiate between dominant and recessive 

traits.  

Use of Punnett Square 

Use a genotype to determine phenotype 

 



In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

X Global Awareness  E Creativity and Innovation 

 Financial Literacy  ETA Critical Thinking and Problem 

Solving  

X Health Literacy   Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ET Collaboration and Teamwork 

 Career Awareness/Exploration  ETA Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

Technology 8.2:  Technology Education, Engineering, Design, and Computational Thinking - 

Programming: All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as 

they relate to the individual, global society, and the environment. 

LAL SL.8.5:  Integrate multimedia and visual displays into presentations to clarify information, 

strengthen claims and evidence, and add interest. 

LAL RST.6-8.1:  Cite specific textual evidence to support analysis of science and technical texts. 

LAL RST.6-8.4:  Determine the meaning of symbols, key terms, and other domain-specific 

words and phrases as they are used in a specific scientific or technical context relevant to grades 

6-8 texts and topics. 

LAL RST.6-8.7:  Integrate quantitative or technical information expressed in words in a text with 

a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or 

table). 

Math 6.SP.B.5:  Summarize numerical data sets in relation to their context. 

 

Student Resources 

Primary Source  

Readings 

Prentice Hall Science Explorer – Cells & Heredity 

Secondary Source 

Readings 

Various articles and leveled readings 

Supporting Text pages  

Teacher Resources 

Texts:   Prentice Hall Science Explorer Cells & Heredity 

Websites: Quizlet 

SmartExchange.com 

NJCTL.org 

Worksheets: 

Videos: 

Discovery Education Various Videos 



Stage 2 – Assessment Evidence 

Performance Task(s): 

SOLE Research Questions 

‘Build a Creature’ 

Research on genetic technologies 

Research on genetic disorders 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Associated Learning Goals and Scales 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Description 

 Pre-Learn 

Vocabulary 

 

 Direct Instruction  

 

 Direct Instruction 

and practice 

 Define words 

 

 

Dominant and recessive allelles 

 

Punnett Square 

 

Suggested Learning 

Activities 

Description 

 (D) Create a 

Creature 

 

 Research genetic 

technologies 

 

 (D) Research 

genetically 

acquired disorders 

    

 DNA Extraction 

lab 

 

 GMO Activity 

 

 Gene Tree  

Use genetic combinations to determine & model resulting traits 

 

 

Ex.  Gene therapy, animal husbandry 

  

 

Create a presentation 

 

 

To show that all living things contain DNA 

 

 

 

 

Survey genetic traits of students (test for taste, widow’s  peak, etc.), and 

their parents.  Gather info into ‘tree’ display 

 

D indicates differentiation at the lesson level 

Modifications/Differentiation: 

ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; provide 

cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 



 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

  



Unit Plan Title 

 

III:  Natural Selection and Adaptations 

Suggested Time Frame Six Weeks 

 

 

Overview / Rationale 

This unit is designed to last approximately six weeks.  The goal is for students to understand that 

the theory of evolution is backed by a large quantity of data.  This data falls into four categories:  

DNA, fossil evidence, anatomical evidence, and embryological evidence.  Species evolve over 

time in order to develop adaptations that help them survive their surroundings.  Students will 

further understand that, as species evolve, those that are least suited to survive their environment 

will decrease in number, and those best suited will increase in number. 

 

Stage 1 – Desired Results  

Established Goals: 

MS-LS4-1 

MS-LS4-2 

MS-LS4-3 

MS-LS4-4 

5.3.8.E.1 

5.3.8.E.2 

Enduring Understandings: 

Evolution is a theory…meaning it is supported 

by a great deal of data. 

Data supporting evolution includes DNA, 

fossils, anatomical similarities, and 

embryological similarities. 

Evolution results as the best suited survive 

hardships, and the least suited die off. 

Essential Questions: 

How and why do species evolve? 

How do we know that species are/have 

evolved? 

Are species still evolving? 

 

Knowledge: 

All species have evolved, and continue to 

evolve. 

There is a large amount of evidence to support 

evolution. 

DNA similarities in current vs. ancient 

organisms support evolution. 

Vestigial and homologous structures are 

anatomical evidence of evolution. 

Similarities in embryos of different species 

support the theory of evolution. 

Fossil evidence is used to show similarities in 

ancient vs. current species and support the 

theory of evolution. 

Skills: 

Using Models 

Compare and contrast 

Observation 

Inferring 

Questioning 

Reading For Meaning 

Working Collaboratively 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply –  Indicate whether these skills are: 



 

21
st
 Century Themes 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

X Global Awareness  E Creativity and Innovation 

 Financial Literacy  ETA Critical Thinking and Problem 

Solving  

X Health Literacy   Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ET Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

Technology 8.2:  Technology Education, Engineering, Design, and Computational Thinking - 

Programming:  All students will develop an understanding of the nature and impact of 

technology, engineering, technological design, computational thinking and the designed world as 

they relate to the individual, global society, and the environment. 

LAL SL.8.1:  Engage effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grade 8 topics, texts, and issues, building on others' 

ideas and expressing their own clearly. 

LAL SL.8.4:  Present claims and findings, emphasizing salient points in a focused, coherent 

manner with relevant evidence, sound valid reasoning, and well-chosen details; use appropriate 

eye contact, adequate volume, and clear pronunciation. 

LAL SL.8.5:  Integrate multimedia and visual displays into presentations to clarify information, 

strengthen claims and evidence, and add interest. 

LAL RST.6-8.1:  Cite specific textual evidence to support analysis of science and technical texts. 

LAL RST.6-8.7:  Integrate quantitative or technical information expressed in words in a text with 

a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or 

table). 

LAL RST.6-8.9:  Compare and contrast the information gained from experiments, simulations, 

video, or multimedia sources with that gained from reading a text on the same topic. 

Math 6.EE.B.6:  Use variables to represent numbers and write expressions when solving a real-

world or mathematical problem; understand that a variable can represent an unknown number, 

or, depending on the purpose at hand, any number in a specified set. 

Math 6.RP.A.1:  Understand the concept of a ratio and use ratio language to describe a ratio 

relationship between two quantities. 

Math 6.SP.B.5:  Summarize numerical data sets in relation to their context. 

Math 7.RP.A.2:  Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0, 

and use rate language in the context of a ratio relationship.  
 

Student Resources 

Primary Source  

Readings 

Prentice Hall Science Explorer:  Cells and Heredity 

Secondary Source Various articles and leveled readings 



Readings 

Supporting Text pages  

Teacher Resources 

Texts:   Prentice Hall Science Explorer:  Cells and Heredity 

 

Websites:  Quizlet 

SmartExchange.com 

NJCTL.org 

Worksheets: 

Name that Embryo 

Sneaky Cricket Cartoon 

Videos: 

Bill Nye 

Inherit the Wind 

Discovery Education Various Videos 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

SOLE Research Questions 

 ‘Dot Lab’ 

Timeline of evolution of species 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Associated Learning Goals and Scales 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Description 

 Pre-Learn Vocab 

 

 Direct 

Instruction 

 

 Cricket Cartoon 

 

 Embryos WS 

Define Vocab 

 

Evidence of evolution 

 

 

Does fittest mean strongest or biggest? 

 

Embryos look almost identical at beginning…evidence of relatedness 

Suggested Learning 

Activities 

Description 

 CYOA 

 

 Dot Lab 

 

 Timeline (D) 

Determine what adaptations will survive what conditions 

 

Demonstration of how species evolve due to ability to survive 

 

Create a timeline based on research of when species evolve 



D indicates differentiation at the lesson level 

 

Modifications/Differentiation: 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit Plan Title 

 

IV:  Interdependent Relationships in Ecosystems 

Suggested Time Frame Six Weeks 

 

 

Overview / Rationale 

This six week unit is designed to demonstrate to students that all organisms in an ecosystem are 

dependent upon one another, as well as on abiotic factors, for their survival.  The types of 

relationships vary depending on which organism(s) benefit.  Furthermore, certain limiting factors 

will determine how many species, and how many individuals, are able to survive in a given area.  

Students will discuss and investigate the importance of biodiversity, and the impact of ecosystem 

services on biodiversity.   

 

Stage 1 – Desired Results  

Established Goals: 

MS-LS2-2 

MS-LS2-5 

5.3.6.C.1-3 

5.3.8.C.1 

Enduring Understandings: 

All organisms in an ecosystem are dependant 

on one another for their survival.   

All organisms in an ecosystem are dependent 

on abiotic factors for their survival. 

Ecosystems provide a variety of benefits to 

humans. 

Overusing ecosystems for ecosystem services 

adversely affects the organisms living there.  

Likewise, overhunting and other abuses of the 

organisms in an ecosystem will negatively 

impact the services provided. 

Preserving ecosystems will maintain 

ecosystem services for mankind. 

Essential Questions: 

How do organisms in an ecosystem interact? 

How do organisms depend on abiotic factors in 

an ecosystem? 

What benefits are provided to humans by 

ecosystems? 

How does the ability of an ecosystem to 

provide services impact biodiversity, and vice 

versa? 

Knowledge: 

The difference between symbiosis, predator-

prey, parasitism, mutualism, and 

commensalism. 

The relationships involved in symbiosis, 

predator-prey, parasitism, mutualism, and 

commensalism. 

A food web represents the energy flow within 

an ecosystem. 

It is important to preserve ecosystems in order 

to maintain ecosystem services for humans. 

Skills: 

Using Models 

Compare and contrast 

Observation 

Inferring 

Questioning 

Reading For Meaning 

Working Collaboratively  

Creating food webs 

Interpreting food webs 



Limiting factors impact the ability of species to 

survive in an ecosystem. 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

 

X Global Awareness  ETA Creativity and Innovation 

X Environmental Literacy  ETA Critical Thinking and Problem 

Solving 

X Health Literacy   Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ET Collaboration and Teamwork 

 Financial, Economic, Business and 

Entrepreneurial Literacy 

  Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

LAL  RST.6-8.1:  Cite specific textual evidence to support analysis of science and technical 

texts. 

LAL  SL.8.1:  Engage effectively in a range of collaborative discussions (one-on-one, in groups, 

and teacher-led) with diverse partners on grade 8 topics, texts, and issues, building on others' 

ideas and expressing their own clearly 

LAL  SL.8.4:  Present claims and findings, emphasizing salient points in a focused, coherent 

manner with relevant evidence, sound valid reasoning, and well-chosen details; use appropriate 

eye contact, adequate volume, and clear pronunciation. 

Math  6.SP.B.5:  Describing the nature of the attribute under investigation, including how it was 

measured and its units of measurement. 

 

Student Resources 

Primary Source  

Readings 

Foresman/Wesley Science Insights:  Exploring Living Things 

 

Secondary Source 

Readings 

Various articles and leveled readings 

Supporting Text pages  

  

Teacher Resources 

Texts:   

Foresman/Wesley Science Insights:  Exploring Living Things 

            Prentice Hall  Science Explorer  Animals 

 

Websites:  Quizlet 

SmartExchange.com 



NJCTL.org 

 

Worksheets: 

Interpreting FoodWebs and Energy Pyramids 

Determination of type of Relationship 

Videos: 

Finding Nemo 

Discovery Education Various Videos 

            Discovery Life Videos 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

Evaluate design solutions for maintaining 

biodiversity and ecosystem services 

 

Create food web 

Identify relationships observed in Finding 

Nemo 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Worksheets identifying relationships 

Worksheets identifying food web interactions 

Associated Learning Goals and Scales 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Description 

 Pre-Learn Vocab 

 

 Direct Instruction 

Define vocabulary associated with the unit. 

 

Lesson on types of interactions (commensalism, parasitism, mutualism) 

Suggested Learning 

Activities 

Description 

 Limiting Factors 

Game 

 

 Leveled Reading 

Activities 

 

 Worksheets 

 

 Finding Nemo  

 

 Research 

Ecosystem 

Identify how limiting factors impact survivability 

 

 

Ecosystems and Energy Flow 

 

 

ID interaction type; ID food web relationships 

 

Identify relationships between species 

 

Research relationships and create food web 

D indicates differentiation at the lesson level 

Modifications/Differentiation: 



 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit Plan Title 

 

V:  Introduction to Chemistry 

Suggested Time Frame One Month 

 

 

Overview / Rationale 

This short unit is designed to review content covered in previous grades, and build upon the 

information to understand how chemicals act and interact.  Students will learn the basic structure 

of atoms and molecules, the movement patterns of particles in each state of matter, and that the 

number of atoms of a particular element does not change when the substance undergoes a 

chemical reaction.   

 

Stage 1 – Desired Results  

Established Goals: 

MS-PS1-1 

MS-PS1-3 

MS-PS1-4 

5.2.8.A.2 

5.2.8.A.3 

5.2.8.A.4 

5.2.8.A.5 

5.2.8.A.6 

 

Enduring Understandings: 

The atom is the smallest unit of matter. 

An element is made up of atoms of all one 

type. 

Particles in a solid are tightly packed together 

and vibrate slightly in place. 

Particles in a liquid may change positions and 

move faster than in solids. 

Particles in gases move about rapidly. 

Essential Questions: 

What is matter made of? 

How do the particles move? 

What do the particles look like? 

 

 

Knowledge: 

Atoms are composed of subatomic particles 

arranged in specific patterns 

Particle motion depends on the state of matter. 

The addition of thermal energy (heat) causes 

particles to move faster, thereby changing the 

state of matter 

The Periodic Table organizes the elements by 

similarities 

Chemical changes create new substances, 

while physical changes simply change the form 

of a substance 

Skills: 

Using Models 

Compare and contrast 

Observation 

Inferring 

Questioning 

Reading For Meaning 

Working Collaboratively  

How to interpret the Periodic Table 

  



 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

X Global Awareness  E Creativity and Innovation 

 Financial Literacy  ET Critical Thinking and Problem 

Solving  

 Health Literacy  ET Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ET Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

LAL  RST.6-8.7:  Integrate quantitative or technical information expressed in words in a text 

with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, 

or table). 

Math 6.RP.A.3:  Use ratio and rate reasoning to solve real-world and mathematical problems, 

e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, 

or equations. 

Math  6.NS.C.5:  Understand that positive and negative numbers are used together to describe 

quantities having opposite directions or values (e.g., temperature above/below zero, elevation 

above/below sea level, credits/debits, positive/negative electric charge); use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in 

each situation. 

 

Student Resources 

Primary Source  

Readings 

Prentice Hall Science Explorer Chemical Building Blocks 

Prentice Hall Science Explorer Chemical Interactions 

Secondary Source 

Readings 

Various articles and leveled readings 

Supporting Text pages  

Teacher Resources 

Texts: 

Prentice Hall Science Explorer Chemical Building Blocks 

Prentice Hall Science Explorer Chemical Interactions 

 

Supplemental Workbooks: 

 

Websites:  Ducksters.com 

      ChemforKids.com 

      Quizlet 



SmartExchange.com 

NJCTL.org 

Worksheets: 

 

Videos: 

Discovery Education Various Videos 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

Modeling of atoms 

Modeling the KMT with each state of matter 

Identification of a variety of  information from 

the Periodic Table 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Associated Learning Goals and Scales 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

Direct Instruction Atoms, Elements, KMT, States of Matter 

 

Suggested Learning 

Activities 

Descriptions 

Atomic Models (D) 

 

Bohr Diagrams 

 

Periodic Table Practice 

 

 

Color Coding Periodic 

Table 

 

Alien Periodic Table 

(D) 

 

Modeling of molecules, given formulas 

 

Modeling of atoms 

 

ID atomic number, atomic mass, number of protons, neutrons, 

electrons, and similarities of properties 

 

Location of groups in Periodic Table 

 

 

Teach theory behind PT organization 

D indicates differentiation at the lesson level 

 

Modifications/Differentiation: 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  



 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit Plan Title 

 

VI:  Chemical Reactions 

Suggested Time Frame Five Weeks 

 

 

Overview / Rationale 

This unit investigates chemical reactions and the molecular changes that occur during reactions.  

Students will understand that atoms rearrange during reactions, but atoms are not lost or gained. 

The signs of chemical reactions will be observed and discussed.   Furthermore students will 

explore the application of chemical reactions in the creation of synthetic materials.  The unit will 

culminate in a design project in which students will utilize a chemical process that creates or 

absorbs thermal energy to create a device. 

 

Stage 1 – Desired Results  

Established Goals: 

MS-PS1-1 

MS-PS1-2 

MS-PS1-3 

MS-PS1-4 

MS-PS1-5 

MS-PS1-6 

5.2.8.B.1 

5.2.8.B.2 

 

Enduring Understandings: 

A chemical reaction occurs when new 

substances are formed. 

Chemical reactions consist of the 

rearrangement of chemicals in the substances 

involved. 

The number of atoms involved in a chemical 

reaction is the same before the reaction and 

after. 

The properties of the reactants in a reaction are 

different than the properties of the products. 

Synthetic materials are often formed from 

natural materials undergoing a chemical 

process 

 

Essential Questions: 

What is a chemical reaction? 

What changes occur at a molecular level 

during chemical reactions? 

How can chemical reactions and processes be 

applied to create substances useful to man? 

 

Knowledge: 

Atoms rearrange during chemical reactions to 

create new substances. 

A variety of clues are evident as chemical 

reactions take place. 

Skills: 

Using Models 

Compare and contrast 

Observation 

Inferring 



Chemical reactions can be classified by type 

Chemical reactions can create synthetic 

substances that are useful to mankind. 

 

Questioning 

Reading For Meaning 

Working Collaboratively  

 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

X Global Awareness  ETA Creativity and Innovation 

 Financial Literacy  ET Critical Thinking and Problem 

Solving  

 Health Literacy   Communication (Interpersonal and 

Media Fluency) 

 Civic Literacy  ETA Collaboration and Teamwork 

 Career Awareness/Exploration   Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

LAL  RST.6.8-1:  Cite specific textual evidence to support analysis of science and technical 

texts. 

LAL  RST.6-8.3:  Follow precisely a multistep procedure when carrying out experiments, taking 

measurements, or performing technical tasks. 

LAL  RST.6-8.7:  Integrate quantitative or technical information expressed in words in a text 

with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, 

or table). 

Math  6.RP.A.3:  Use ratio and rate reasoning to solve real-world and mathematical problems, 

e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, 

or equations. 

Math  6.NS.C.5:   Understand that positive and negative numbers are used together to describe 

quantities having opposite directions or values (e.g., temperature above/below zero, elevation 

above/below sea level, credits/debits, positive/negative electric charge); use positive and 

negative numbers to represent quantities in real-world contexts, explaining the meaning of 0 in 

each situation. 

 

Student Resources 

Primary Source  

Readings 

Prentice Hall Science Explorer:  Chemical Interactions 

Secondary Source 

Readings 

Various articles and leveled readings 

Supporting Text pages  

Teacher Resources 

Texts: 



Prentice Hall Science Explorer:  Chemical Interactions 

 

Websites:  Chem4Kids.com 

       Ducksters.com 

       Quizlet 

SmartExchange.com 

NJCTL.org 

Worksheets: 

 

Videos: 

             Bill Nye Movie 

Discovery Education Various Videos 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

Design a device that utilizes thermal energy 

created by a chemical process. 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Associated Learning Goals and Scales 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Descriptions 

 Direct Instruction 

and Practice 

Types of reactions 

Conservation of Mass 

Balancing Reactions 

Suggested Learning 

Activities 

Descriptions 

 Demo 

 

 Nuts & Bolts 

 

 Model Reactions 

 

 

 Observation of 

reactions 

 

 Research types of 

reactions(D) 

Various chemical reactions look, sound, or smell distinctive 

 

Distinguish between elements, compounds, and mixtures 

 

Use atom models or nuts & bolts models to demonstrate to students that 

mass (number of atoms) is conserved in chemical reactions 

 

Vinegar & Baking Soda, Hand Warmers, etc 

 

 

Focus on exothermic/endothermic 

D indicates differentiation at the lesson level 

Modifications/Differentiation: 



 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit Plan Title 

 

VII:  Forensics 

Suggested Time Frame Six Weeks 

 

 

Overview / Rationale 

This unit is designed to last approximately six weeks.   The goal of the unit is for students to use 

technology and problem solving skills in order to understand how crimes are solved.  Students 

will investigate methods such as fingerprinting, blood spatter analysis, and ballistics to analyze 

clues and solve crimes.  The unit will culminate in a crime scene where students will collect and 

analyze evidence to solve the crime. 

 

 

Stage 1 – Desired Results  

Established Goals: 

NGSS Appendix F- Science Practices 

5.1.8.A.2 

5.1.8.A.3 

5.1.8.B.2 

5.1.8.B.3 

5.1.8.B.4 

5.1.8.D.1 

5.1.8.D.2 

5.1.8.D.3 

 

Enduring Understandings: 

Evidence must be collected in a specific way in 

order for it to be reliable 

Fingerprints are difficult to find, and difficult 

to analyze 

Analysis of evidence is much more difficult 

and time consuming that the media depicts 

Essential Questions: 

How are crimes solved? 

What types of evidence are used to solve 

crimes? 

What types of evidence are most/least reliable? 

How are fingerprints taken and analyzed? 

What steps are followed to avoid crime scene 

contamination? 

Who is involved in solving crimes? 

 

In this unit plan, the following 21st Century themes and skills are addressed: 

Check ALL that apply – 

 

21
st
 Century Themes 

 Indicate whether these skills are: 

 E – encouraged 

 T – taught 

 A – assessed 

Standard 9.1 21
st
 Century Life Skills 

X Global Awareness  E Creativity and Innovation 

 Financial Literacy  ETA Critical Thinking and Problem 

Solving  



X Health Literacy  ET Communication (Interpersonal and 

Media Fluency) 

X Civic Literacy  ET Collaboration and Teamwork 

X Career Awareness/Exploration  ETA Accountability, Productivity and 

Ethics 

Interdisciplinary Connections 

LAL WHST.6-8.2:  Write informative/explanatory texts, including the narration of historical 

events, scientific procedures/ experiments, or technical processes. 

LAL WHST.6-8.9:  Draw evidence from informational texts to support analysis, reflection, and 

research. 

 

Student Resources 

Primary Source  

Readings 

Prentice Hall Science Explorer – Forensics 

Secondary Source 

Readings 

Various articles and leveled readings 

Supporting Text pages  

Teacher Resources 

Texts:   Prentice Hall Science Explorer Forensics 

 

Websites: Quizlet 

                  Science Spot KidZone 

SmartExchange.com 

NJCTL.org 

Worksheets:   Pearson Fingerprints WS 

 

Videos:  16:9 Various Episodes 

               Forensics Files Various Episodes 

   Discovery Education Various Videos 

 

 

Stage 2 – Assessment Evidence 

Performance Task(s): 

SOLE Research Questions 

Blood Spatter Lab 

DNA Extraction Lab 

Crime Scene Analysis 

 

Other Evidence: 

Tests & Quizzes 

Science Notebook 

Reflective Journaling 

Warm-Ups 

Associated Learning Goals and Scales 

 

 

 

 

 



 

 

 

 

 

Stage 3 – Learning Plan 

Instructional 

Strategies 

Description 

 Pre-Learn 

Vocabulary 

 

 Direct Instruction  

 

 

 Define words 

 

 

Forensics Basics 

Ballistics 

Fingerprinting 

Suggested Learning 

Activities 

Description 

 Fingerprinting 

Lab/Demo 

 

 Blood Spatter Lab 

 

 DNA Extraction 

 

 Blood Typing Lab 

 

 Various Do-Nows 

and Mini 

Mysteries  

Retired detective demos and students practice dusting for fingerprints 

 

 

Analysis of patterns left under different circumstances 

  

How to extract DNA from fruit 

 

How to Determine Blood Type 

 

Hones observation and analytical skills 

D indicates differentiation at the lesson level 

 

Modifications/Differentiation: 

 ELL: use consistent, simplified language; maintain word wall; provide bilingual partner; 

provide cooperative learning opportunities; use modeling; use visual aids & manipulatives;  

 Special Needs: reduce/revise assignments & assessments as per IEP; use manipulatives & 

calculators; provide individual & small group help; notes, and study guides; provide 

background knowledge 

 Low Support: foster positive relationships; use mental models; provide help formulating 

specific questions. 

 Early Finishers/Advanced students: provide additional enrichment activity involving 

demonstrating knowledge, or complimentary assignment 
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