
CIS Curriculum Maps 2014 
 
Class Title:  Science 
Grade Level:  Four   

Nine Weeks: 1 
Unit:  Methods of Science 
 

Concepts/Content Desired Outcomes 
SCIENTIFIC INQUIRY 

 
 
 
 
 
 
 
 

Technological Design 

Students will be able to Students will perform the following: observing, drawing a conclusion 
based on observation, forming a hypothesis, conducting an experiment, organizing data, 
constructing and reading charts and graphs, and comparing data. 
Students will design and perform simple experiments. 
Students will be compare observations of individual and group results. 
Students will record data, organize it into a more useful form, analyze it to identify patterns, 
and report and display results. 
 
 
Students will identify a design problem and identify possible solutions. Assess designs or plans 
to build a prototype. 
Students will assess given test results on a prototype, and nalyze data and rebuild and retest 
prototype as necessary. 
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Nine Weeks: 1 
Unit:  Voyage of the Mimi 
 

Concepts/Content Desired Outcomes 
Identify humpback whales 

 
Ocean Floor 

 
Ocean Currents 

 
Migration 

 
 
 
 

Food Chains 
 
 

extinction 
 

Water Cycle 
 

Tides and Waves 

Students will analyze and write 
 
Students will know the features of the ocean floor 
 
Students will explain the forces that cause ocean currents and explain the impact of ocean currents on 
weather. 
 
Students will Understand that some characteristics of living things are inherited from parents, such as 
the color of a flower in a plant, or the number of limbs on an animal. Understand that other features, 
however, are acquired by an organism through interactions with its environment (or learned) and 
cannot be passed down to the next generation merely through reproduction, and that some animals 
survive winter by being fitted for an active life during winter (e.g., penguins), others by hibernation 
(e.g., certain bears), and others by migration (e.g., monarch butterflies). 
 
Students will understand the concept of food chains/webs and the role of producers, consumers and 
decomposers, and herbivores, carnivores and omnivores. 
 
Students will explain the impact of human activities on animal populations and the corresponding 
effects on ecosystems. 
 
 
Students will identify the steps of the water cycle and explain the importance of the water cycle to life. 
 
Students will explain the forces that cause tides and waves.  Students will identify the parts of a wave. 
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Nine Weeks: 2 
Unit:  Cells of Life 
 

Concepts/Content Desired Outcomes 
What is life? 

 
 

Cells 
 
 
 
 

Cells to Organisms 
 

Classifying Orgamisms 

Students will state the functions of a living thing and distinguish between living and non-living 
things.   
Students will identify the basic needs of living things. 
 
12.7.02 Understand that all living things are composed of cells: small parts which function 
similarly in all living things 
12.7.03 Identify the main differences between plant cells and animal cells, namely that plant 
cells have chloroplasts and cell walls (which provide rigidity to the plant, since plants have no 
skeletons). Identify the basic cell organelles and their functions. 
Know the parts of a microscope, and how to focus a microscope 
 
Students will understand the roles of cells, tissues and organs in levels of an organism’s 
organization. 
 
Students will understand how scientists classify organisms. 
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Nine Weeks: 2 
Unit:  Ecosystems 
 

Concepts/Content Desired Outcomes 
Kinds of ecosystems 

 
 
 

Changing ecosystems 

Students will be able to identify and describe many different ecosystems and state how animal 
adaptations equip animals to live in their ecosystem.   
 
Students will understand ways that ecosystems can change (natural ways, and by human 
activities) 

 

Nine Weeks: 2 
Unit:  Animals:  invertebrates and metamorphosis 
 

Concepts/Content Desired Outcomes 
Kinds of Invertebrates 

 
 
 

Changing Metamorphosis 

Students will identify the basic division of animals and their common characteristics, primarily 
arachnids and insects. 
 
Students will be able to state the difference between complete and incomplete 
metamorphosis, and list some insects for each form. 

 

Nine Weeks: 2 
Unit:  Animals:  vertebrates 
 

Concepts/Content Desired Outcomes 
Kinds of vertebrates 

 
 

 
 

Organ systems 

Students will be able to identify and state the basic divisions of animals and their common 
characteristics (mammal, fish, bird, reptile, amphibian).   
Students will understand that some animals are warm blooded and others are cold blooded. 
Students will state the basic life cycle of vertebrates. 
 
Students will understand the component parts of living things. 
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Nine Weeks: 3 
Unit:  Electricity/magnetism 
 

Concepts/Content Desired Outcomes 
static electricity 

 
 
 

current electricity 
 
 
 

Magnetism 

Students will understand positive and negative charges and how static charges build. 
Students will understand that like charges repel, while opposite charges attract. 
 
 
Students will be able to wire a complete circuit that includes a batter, switch and light. 
Students will be able to identify conductors and insulators. 
Students will be able to state the other types of energy that electrical energy can be converted 
to. 
 
Students will understand that magnets are attracted to objects that contain iron. 
Students will understand that magnets are used to create electricity. 
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Nine Weeks: 3 
Unit:  Rocks 
 

Concepts/Content Desired Outcomes 
Minerals 

 
Rocks 

 
 

Changing Earth’s Surface 
 

Fossils 
 
 

Earthquakes 
 
 

Soil 
 

Layers 

Students will be able to identify physical properties of minerals.   
 
Students will identify the three basic kinds of rocks: metamorphic, igneous, and sedimentary, 
and the processed that create them. 
 
Students will be able to state the slow ways and fast ways that the earth’s surface changes. 
 
Students will understand that some rocks contain plant and animal fossils and how they were 
formed. 
 
Students will understand the basics of plate tectonics and state three kinds of earthquake 
waves and the effect of each. 
 
Students will understand how soil is created and what it consists of. 
 
Students will be able to identify and describe the crust, mantle and core. 
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Nine Weeks: 4 
Unit:  Space 
 

Concepts/Content Desired Outcomes 
Universe 

 
 
 
 
 

Solar System 
 
 
 
 

Seasons 
 

Moon 
 
 

Students will understand that the sun is an average star.   
Students will understand that constellations are a group of stars that appear to form a pattern 
in the night sky. 
Students will understand that our galaxy is the Milky Way and how it appears to us here on 
Earth. 
 
Students  will be able to list the planets in order.   
Students will understand the difference between revolve and rotate. 
Students will understand the difference between the inner and outer planets. 
Students will understand the relationship between mass and weight. 
 
Students will be able to explain what causes seasons on earth. 
 
Students will understand what causes the phases of the moon. 
Students will be able to describe the position of the sun, moon, and earth during different 
types of eclipses. 
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Nine Weeks: 4 
Unit:  Weather 
 

Concepts/Content Desired Outcomes 
Atmosphere 

 
Measuring weather 

 
 

Clouds 
 
 
 

Fronts and air masses 

Students will understand the layers of the atmosphere and list the main gasses. 
 
Students will be able to describe weather using measurements of wind, temperature, 
precipitation, humidity ,and air pressure. 
 
Students will be able to identify cumlus, stratus, cirrus, and cumulonimbus clouds based on 
their characteristics and name the type of weather that typically accompanies each kind of 
cloud. 
 
Students will identify weather fronts on a surface map and the results of warm and cold fronts. 
Students will understand how and where air masses form and how they are characterized. 

 

Nine Weeks: 4 
Unit:  Plants 
 

Concepts/Content Desired Outcomes 
Adaptations 

 
 

Parts of a plant 
 

Photosynthesis 
 
 

Reproduction 
 
 

Students will understand the different adaptation that help plants survive in their 
environment. 
 
Students will be able to identify and state the function of roots, stem, and leaves. 
 
Students will understand that energy for life primarily comes from the sun and is transformed 
into food energy through photosynthesis 
 
Students will identify the parts of a flower and understand how they work together to form 
seeds. 
Students will identify the parts and function of a seed 
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Curriculum Map-5th Grade Science 2014 
 
Class Title: Science 

 
Grade Level: 5th   

Nine Weeks: 1st 
 
Unit: Scientific Method 
 

Concepts/Content Desired Outcomes 

 
• Building upon 4th Grade Vocabulary: 

-observation 
-hypothesis 
-experiment 
-variable (number of/why) 
-control 
-data (analyzing) 
-conclusion 
 

• Experimenting in plant growth 
-works on the reading skill of sequencing 
 

• Create a simulated experiment to identify steps of 
method 
 

• Experiment to grow mold 
-emphasis on too many variables introduced in an experiment 
 

• Close reading about Walter Alvarez’s Hypothesis on the 
extinction of dinosaurs-explain steps involved 
 

• Labs= designed to walk through each Scientific Method 
steps 

THE STUDENTS WILL BE ABLE TO: 
 
 

 Explain the importance of the scientific method, why do 
scientists use this method 

 
 
 Identify the steps of the scientific method, in order and apply 

them to various situations throughout the year 
 
 Describe the differences between the control and variable, why 

both groups? 
 

 When given a scientific scenario throughout the school year, 
identify the steps of the method  
 

 Design an experiment containing all parts of the scientific 
method 
 

 Identify safety concerns in a lab setting (builds in the following 
school years 
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Class Title: Science 

 
Grade Level:5th   

Nine Weeks: 1st 
 
Unit: Graphing  
 
 

Concepts/Content Desired Outcomes 

 
• Identify the parts of a graph: 

  
  -titles, axis titles, labels, keys, legends, measurements 
 
 

• Describe and pull out data from a variety of graphing 
styles 

 
 

• Classify a wide range of graphing styles: 
 
 

- Line, Bar, Circle, Picto, Charts, Tables, Timelines, 
- Stem and Leaf, Scatterplots 

 
 

• Given various data, build the graph to represent the 
information 

THE STUDENTS WILL BE ABLE TO: 
 

 
 Understand the importance of / and placement of titles and 

labels on any graph 
 
 
 
 Explain the difference between x and y axis (location) 

 
 
 Design graphs using all of the graphing tools 

 
 
 Conduct surveys, analyze the data, and build graphs using a 

variety of graphing tools online 
 
 
 Discuss graphs with multiple pieces of data (temperature and 

precipitation/ double bar and line graphs 

 



Curriculum Map-5th Grade Science 2014 
 
Class Title: Science 

 
Grade Level:5th   

Nine Weeks:  1st 
 
Unit:  Plants and Their Parts 
 
 

Concepts/Content Desired Outcomes 

 
• Building upon 4th grade plant concepts: 

 
- Plant tissues (xylem, phloem, cambium) 
- Photosynthesis  
- Chlorophyll/ chloroplasts 
- Vascular and nonvascular (plant structures) 

 
 

• Organization of plant and animal cells-introducing 
additional pieces and jobs beyond 4th grade curriculum 

 
• Describing the movement of water and food throughout a 

plant 
 

 
• Build the photosynthesis formula and explain the process 

a plant undergoes 
 

• Identify organisms and basic structures that fit into each 
of the 5 kingdoms (unicellular, multi-cellular, nucleus) 
 

 

THE STUDENTS WILL BE ABLE TO: 
 
 

 Explain and demonstrate the importance of photosynthesis for 
plant survival (the formula must be used) 

 
 
 Identify vascular and nonvascular plants and their structures 

 
 
 Design both plant and animal cells (describing the individual 

structures and the job they do) 
 
 
 
 Build connections between the 5 Kingdoms of Living Things 
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Class Title: Science 

 
Grade Level: 5th   

Nine Weeks: 2nd   
 
Unit: Plant Diversity 
 
 

Concepts/Content Desired Outcomes 

 
• Comparing and contrasting an additional defined 

separation in the plant world between seed and seedless 
plants 

 
 

• Discussing the relationship between parts of a 
plant/flower and how the plant reproduces, germinates 
and disperses its seeds 

 
 

• Identifying a variety of reasons and situations where 
plants need to adapt for survival  

 
 

• Compare and discuss gymnosperms (cone producing 
plants) with angiosperms (flowering monocots and dicots) 

 
 
                          LABS= plant dissection  

THE STUDENTS WILL BE ABLE TO: 
 
 
 Describe a plant’s need to- 

   Pollinate 
   Fertilize 
   Germinate 
 

 
 Label and identify angiosperm and gymnosperm (plants,parts) 

 
 
 Locate/diagram the flower parts necessary for both self and 

cross pollination 
 
 
 Design both monocot and dicot seeds  

 
 
 Given different scenarios, describe a plant’s ability to survive 

and adapt  
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Class Title: Science 

 
Grade Level:5th   

Nine Weeks: 2nd  
 
Unit: Animal Diversity 
 
 

Concepts/Content Desired Outcomes 

 
 

• Describe observable characteristics of vertebrates and 
invertebrates  

 
 

• Understanding inherited vs. learned behaviors 
 
 
 

• Comparing and contrasting various forms of animal 
adaptations (mimicry, protective coloration, protective 
resemblance) 

 
 

• Discuss/Debate the impact of hybridization and cross-
breeding on animal diversity 
 

 
LABS= Animal sorting based on specific characteristics 

 
                        Inherited Lab on tongue rolling and ear lobes 
 

THE STUDENTS WILL BE ABL E TO: 
 

 
 Discuss the meaning of diversity and argue the advantages of 

creating diversity amongst animal populations 
 
 
 Contrast the differences between learned and inherited traits 

(discuss house pet behaviors and animals in their natural 
habitat) 

 
 
 Given an animal, identify the way that animal adapts in order to 

survive in its environment 
 
 
 Design an animal poster with each animal placed into the 

correct phyla and class based on specific characteristics 
 

 
 Label and describe the Levels of Organization in any living 

organism 
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Class Title: Science 

 
Grade Level: 5th  

Nine Weeks: 3rd  
 
Unit: Ecosystems 
 
 

Concepts/Content Desired Outcomes 

 
 

• Identify biotic and abiotic factors in a variety of 
ecosystems 

 
 

• Discussions regarding how variables (limiting factors) can 
affect a populations size and survival 

 
 
 

• Understanding the relationship between food webs and 
food chains, the roles various organisms play in each, 
and how any changes to these webs and chains deeply 
impacts the ecosystem that is in place 

 
 
 

• Explore how  water, nitrogen, and carbon cycle through 
the environment 

THE STUDENTS WILL BE ABLE TO: 
 

 
 Identify abiotic and biotic factors  

 
 Explain the difference between a population and a community, 

contrast each and provide examples 
 
 Argue the choices that animal populations are faced with when 

their habitat changes 
 

 
 Design both food chains and food webs-create situations 

where there are breaks in each and how the environment deals 
with the change 
 

 Create a recipe for the perfect compost 
 
 Design a water cycle to show all steps involved in the 

continuous movement of water 
 

 Analyze the need to reduce, reuse, recycle (argue for the 
reasons behind this) 
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Class Title: Science 

 
Grade Level: 5th   

Nine Weeks: 3rd   
 
Unit:  Populations and Ecosystems  
 
 

Concepts/Content Desired Outcomes 

 
• Describing the transition that takes place as an 

ecosystem moves from primary to secondary succession 
 

 
 

• Identifying the six major land biomes throughout the 
world based on specific characteristics  
 

 
 

• Discussing the interactions and relationships of symbiosis 
 

 
 

• Analyzing how major catastrophic changes and/or human 
activity can affect an entire ecosystem 
 

 
• Understanding the different layers in a water ecosystem 

 
 

THE STUDENTS WILL BE ABLE TO: 
 
 
 Explain what it means to adapt-why and how animals and 

plants do this 
 

 
 Describe the three types of symbiotic relationships- give 

examples and describe which organisms play which role 
 

 
 Argue the positive and negative ways human help and hinder 

the environment  
 

 
 Create a travel brochure that focuses on the key features of 

each of the 6 biomes throughout the world 
 
 Identify/describe  the ecological succession from primary to 

secondary to climax communities 
 

 Analyze an event that might disrupt an ecosystem (what 
happens?  Tie Chapter 4 to Chapter 5…domino effect) 
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Class Title: Science 

 
Grade Level:5th   

Nine Weeks: 3rd and 4th   
 
Unit:  Weather 
 
 

Concepts/Content Desired Outcomes 

 
 

• Identify conditions that make up weather/conditions: 
-air temperature 
-air pressure 
-moisture (humidity/relative humidity) 
-winds (global and local) 
-clouds  
-precipitation 
 

 
• Explore how clouds form and identify causes and types of 

clouds and precipitation 
 

• Discuss how weather conditions are measured and 
recorded with the use of weather station models 
 

 
• Use of technology in the delivery of the weather 

 
 
 

THE STUDENTS WILL BE ABLE TO: 
 
 
 Describe the relationship between temperature changes 

regarding colors and textures 
 
 Identify conditions that make up the troposphere 

 
 Contrast evaporation and condensation-their contributions to 

weather 
 

 Explain the differences between humidity and relative humidity 
and how moisture gets into the troposphere 
 

 Describe the steps in cloud formation and the types of clouds 
(latin names and who named them) and precip they bring 

 
 Build and create weather station models (similar to those used 

by the National Weather Service)  
 
 Identify weather instruments: isobars, isotherms, 

anemometers, barometers, thermometers, wind vanes, and 
hygrometers 
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Class Title: Science 

 
Grade Level:5th   

Nine Weeks: 4th  
 
Unit: Weather Patterns and Climate 
 
 

Concepts/Content Desired Outcomes 

 
• Identify the four air masses globally and the four types of 

fronts (cold, warm, occluded and stationary)- use this 
information to discuss various weather patterns 

 
 

• Explore the formation of severe weather in our 
troposphere (thunderstorms, tornadoes, hurricanes) 
 

 
• Compare and contrast hurricanes and tornadoes 

 
 

• Discuss safety procedures and methods for predicting 
storms (where to go to be safe based on storm type) 

 
 

• Identify specific factors that determine climate and 
climate change: 
- Latitude and bodies of water 
- Winds, ocean currents, and altitude 
- Greenhouse effect 

THE STUDENTS WILL BE ABLE TO: 
 
 
 Describe fronts and air masses, locate them on a map, and 

draw and color each front appropriately 
 
 
 Sequence the events of a thunderstorm (3 stages) 

 
 Identify the warning signs of severe storms and where to go to 

be safe 
 
 
 Build and present Storm Safety posters-what to do in a severe 

storm 
 
 Argue/Debate the Greenhouse effect and the changes to 

Earth’s global climate  
 

 Explore/Graph tornado activity in “tornado alley” 
 

 Visit and explore the NOAA website-much to offer  
www.noaa.gov 

http://www.noaa.gov/
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Class Title: Science 

 
Grade Level:5th   

Nine Weeks: 4th  
 
Unit: Newton’s Laws of Motion 
 
 

Concepts/Content Desired Outcomes 

 
• Discuss that all matter has inertia, a tendency to resist a 

change in motion-objects that contain more matter are 
harder to set into motion 

 
 
 

• Understanding how Newton’s  1st Law of Motion 
describes that objects in motion stay in motion and those 
at rest stay at rest, unless acted on by an outside force 
(unbalanced). 

 
 

• Identifying Newton’s  2nd and 3rd  Laws of Motion-as the 
net force acting on an object increases, the object 
accelerates more 

 
 

• Discuss Newton’s Law of Gravitation-we are pulled to 
Earth with the same gravitational forces that keep the 
Earth moving around the sun and the moon moving 
around Earth 

THE STUDENTS WILL BE ABLE TO: 
 
 
 Identify Newton’s laws of motion and place everyday situations 

to which law is being applied (i.e.  dirty clothes are laying on 
your bedroom floor and are still there the next day until a force 
is applied to them -Newton’s first law  ) 

 
 
 Set up, solve, and label Speed problems Speed= Distance  

                                                                                  Time 
 

 
 Understand and explain the difference between acceleration, 

speed, and velocity 
 
 
 Describe  the difference between weight and mass-how due to 

gravity our weight will change if we travel to other planets but 
NOT our mass. 
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Class Title: Science 

 
Grade Level: 6th  

Nine Weeks: 1 
 
Unit: Scientific Method 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will understand the process and importance of the 
scientific method. 
 

 
 

• Identify science process skills. 
• Identify and define observations and inferences. 
• Make and distinguish between observation and inference. 
• Identify and define different parts of the scientific method. 
• Make a hypothesis based on information such as a scenario or 

data table. 
• Identify variables, controls, and distinguish between variables 

and controls. 
• Identify and define a controlled experiment. 
• Analyze and interpret data from an experiment and draw 

conclusions based on the information given. 
• Design an experiment using the steps of the scientific method. 
• Recognize different safety rules and how they apply. 
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Nine Weeks: 1 
 
Unit: Organization of Living Things/ Biomes 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will understand the organization of life through the 
study of ecosystems to cells. 
 

 
 

• Explore identifying living from nonliving things. 
• Identify cells as the basic unit of living things. 
• Put in order the levels of organization of a living thing. 
• Describe organization at the community level. 
• Explore physical factors of an ecosystem. 
• Identify abiotic and biotic factors of ecosystems. 
• Compare and contrast biomes as well as water ecosystems. 
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Nine Weeks: 1 
 
Unit: Microscopes, Cells, Cell Functions 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will understand the importance and proper use of the 
light microscope. 
 
 
Students will demonstrate knowledge of the structure and 
function of major cellular parts as well as major processes that 
cells carry out.  (transport, respiration, waste removal, and 
photosynthesis) 
 

 
 

• Understand the importance of microscopes in science. 
• Identify specific parts of the microscope. 
• Properly use a light microscope. 
• Identify cells as the basic unit of life. 
• Explore differences between cells of plants and cells of 

animals. 
• Identify and explain functions of different parts of a cell (both 

plants and animal). 
• Explore movement of materials through barriers. 
• Define and give examples of diffusion and osmosis. 
• Understand the role of respiration and photosynthesis for a cell. 
• Explain excretion. 
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Nine Weeks: 2 
 
Unit: The Earth-Moon System 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will demonstrate knowledge of the relationship between 
the Earth and Sun and Moon.  This includes rotation, revolution, 
and Moon phases. 
 

 
 

• Explain what astronomers study and their scientific method. 
• Describe light and telescopes. 
• Describe the requirements and goals of space travel and space 

technology. 
• Discuss the historical events and relevance of space travel and 

technological advancements. 
• Explain the electromagnetic spectrum and light waves. 
• Describe reflection and refraction of light waves. 
• Explore how shadows on Earth change with the Sun’s position. 
• Describe the position of the Sun during summer and winter. 
• Describe Earth’s rotation and what it causes. 
• Describe Earth’s revolution and the cause of the seasons. 
• Explain how the Sun is Earth’s energy source. 
• Explore and explain the phases of the Moon. 
• Describe and explain the eclipses. 
• Describe what tides are. 
• Describe the surface features of the Moon. 
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Nine Weeks: 2 
 
Unit: The Solar System and Beyond 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will differentiate between inner planets and outer 
planets. 
 
 
Students will have an understanding of stars and galaxies in 
relation to our Sun and our galaxy. 
 

 
 

• Explore how to distinguish a planet from a star. 
• Compare and contrast the inner planets. 
• Explain what an asteroid is. 
• Explore the relative distances of the planets from the Sun. 
• Compare and contrast the outer planets. 
• Explain what comets and meteoroids are. 
• Describe the moons of Jupiter and Saturn. 
• Explore the difference between real and apparent star 

distance. 
• Describe properties of stars. 
• Describe the stages of a star’s life cycle. 
• Describe the properties of the Sun. 
• Explore how we know where the Sun is in the Milky Way 

Galaxy. 
• Describe the Milky Way and other galaxies. 
• Describe the evolution of the universe and its contents. 
• Describe ongoing research such as of quasars. 
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Nine Weeks: 3 
 
Unit: Properties and Changes of Matter 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will understand the basis of matter such as atoms, 
properties of matter, and how matter can change.   
 
 
 
 
 
 
 

 
• Perform simple density problems. 
• Explain physical properties of matter such as mass, volume, 

and density. 
• Find the mass, volume, and density of regular and irregularly 

shaped objects. 
• Identify measurements and physical properties of matter. 
• Compare and contrast physical changes and chemical 

changes. 
• Explain density and buoyancy. 
• Explore the history of the atomic theory. 
• Explain what atoms are. 
• Compare elements by understanding their atomic structure. 
• Compare and contrast compounds and elements. 
• Explain the basic structure and layout of the periodic table and 

why it is set up this way. 
• Compare and contrast metals, nonmetals, and metalloids. 
• Explore what chemical changes are. 
• Explain how compounds form. 
• Compare and contrast chemical changes. 
• Understand that chemical changes can release energy. 
• Understand element names and symbols and learn 20 basic 

element symbols. 
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Nine Weeks: 3 
 
Unit: Heat Energy 
 
 

Concepts/Content Desired Outcomes 

 
 
Understand the phases of matter and how they depend on how 
the atoms and molecules of a substance move. 
 
 
Understand that heat moves in predictable ways, and can be 
transferred. 
 
 

 
 

• Explore how temperatures change. 
• Relate energy, heat, and temperature. 
• Explain differences in potential and kinetic energy. 
• Compare and contrast how heat can be transferred. 
• Explain how insulation works. 
• Explore how heat can change matter physically. 
• Relate temperature with expansion of matter (thermal 

expansion). 
• Relate heat to change of state. 
• Explain how heat moves in predictable ways to reach thermal 

equilibrium. 
• Compare and contrast radiation, conduction, and convection. 
• Compare and contrast alternate forms of energy. 
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Nine Weeks: 4 
 
Unit: The Earth’s Moving Crust 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will understand geological activity within Earth, such as 
plate tectonics, earthquakes, and volcanoes. 

 
 

• Explore finding patterns in coastlines of continents. 
• Evaluate continental drift and sea-floor spreading. 
• Compare plate tectonics with other theories of crustal motion. 
• Explain how plate tectonics unifies theories of crustal motion. 
• Explore patterns to the location of earthquakes. 
• Describe what earthquakes are. 
• Explain what seismic waves tell about earthquakes. 
• Describe how to prepare for and predict earthquakes. 
• Explore patterns in the location of volcanoes. 
• Relate volcanoes and plate tectonics. 
• Compare and contrast three kinds of volcanoes. 
• Describe volcanic features. 
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Nine Weeks: 4 
 
Unit: How Earth Changes Over Time 
 
 

Concepts/Content Desired Outcomes 

 
 
Students will demonstrate knowledge of the various constructive 
and destructive forces that are constantly shaping Earth. 

 
 

• Explore what produces mountains. 
• Identify forces that make and shape landforms. 
• Compare and contrast kinds of weathering. 
• Explain how soil is produced and transported. 
• Explore why sediment moves downhill. 
• Explain how erosion and deposition work with gravity and wind. 
• Describe how running water changes the land. 
• Describe how glaciers change the land. 
• Identify and recognize different types of rocks and minerals and 

how to tell them apart. 
• Identify examples of rocks that form from sediment and from 

other rocks. 
• Trace pathways of change in the rock cycle. 
• Understand relative age as related to rock’s position and fossil 

content. 
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Class Title:  Biology 
Grade Level: 7th Grade   

Nine Weeks: 7th Grade Biology  
First Nine Weeks 
 

Concepts/Content Desired Outcomes 
MS-LS1 From Molecules to 
Organisms: Structures and 

Processes  
Laboratory Safety 

 
 
 
 
 
 
 
 
 
 

Scientific Method 
 
 
 
 
 
 
 
 
 

 

 

1.  Appropriately use laboratory equipment and apply appropriate  lab safety practices to that equipment.   

2.  Pass with the established and appropriate score a lab safety test.       
     

3.  Use appropriate, correct and effective  measurement equipment and techniques.   

4.  Using correct tools use the appropriate techniques to: transfer solids and liquids, test odors, light the Bunsen 
burner, remove waste.   

          

1.  Distinguish and apply the steps of the Scientific Method 

2.  Be able to create and experiment using these steps.  Be able to identify these steps when presented with an 
experiment.   

3.  Differentiate between a hypothesis and prediction.  Apply to own experiment design. 

4.  Differentiate between a control group and experimental group as well as an independent and dependent 
variable.  Apply to own experiment design.  

 

http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
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Classifications and 
Necessities of Life 

    
  

 
 
 
 
 
 
 

1.  Compare and contrast Linnaeus’ and Aristotle’s classification systems.   

2.  Memorize and apply Linnaeus’ classification system 

3.  Correctly use a dichotomous key.  

 4.  Create a dichotomous key 

5.  Use binomial nomenclature when using a dichotomous key as well as Linnaeus's classification system. 

6.   Differentiate between spontaneous generation and biogenesis.   

7.  Identify the necessities of life and how to scientifically determine if a subject is alive or was once alive. 

           

 
 

Cells 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.  Distinguish between Hooke and Leeuwenhoek and their contributions to the modern microscope  

2.  Identify and apply the cell theory   

3. Relate how the relationship between the volume and surface area of a cell limits its size   

4.  Identify the organelles in the cell and relate their function to maintaining homeostasis in the cell.  

5.  Explain the relationship between cristae in mitochondria , surface area and the amount of glucose that can be 
broken down and energy released. 

6.  Distinguish between plant and animal cells   
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MS-PS1 Matter and its 
Interactions  

 

Chemistry of Life 

 
 
 
 
 
 
 
 
 
 

Moving Cellular 
Materials and Energy 
for Life  

 
 
 
 
 
 
 
 
 
 
 

The area of learning below is being broken into two sections:  A) Chemistry of Life and B) Moving Cellular 
Materials and Energy for Life.   

Chemistry of Life 

1.  Identify the three parts of an atom. 

2.  Explain the relationship between an atom, an element, a molecule and a compound. 

3.  Define mixture and distinguish between a solution and a suspension.  Identify different solutions and 
suspensions in the human body. 

4.  Explain the difference between organic and inorganic  compounds.    

5.  Distinguish between carbohydrates, lipids, proteins, and  nucleic acids.  Use correct lab procedures to test 
for carbohydrates, lipids and proteins.  

Moving Cellular Materials and Energy for Life  

1.   Distinguish between passive and active transport.  Apply the concept of facilitated diffusion to cells. 

2.  Differentiate between osmosis and diffusion.  

3.  Differentiate between hypertonic and hypotonic osmotic solutions.   Apply that knowledge in lab when 
studying the effect of those solutions on an onion cell.  

4.  Explain the difference between endocytosis and exocytosis 

5.  Differentiate between photosynthesis and respiration.  Explain how these processes affect how glucose is 
made and ATP stored in the  bonds of glucose is released.  Study the effects of fermentation on cabbage as well 
as the by-products of fermentation.  

6.  Explain the effect of enzymes (proteins)  on the rate of reactions.  

http://www.nextgenscience.org/msps1-matter-interactions
http://www.nextgenscience.org/msps1-matter-interactions
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Second Nine Weeks 

 
MS-LS3 Heredity: 

Inheritance and variation of 
traits 

DNA and Genetics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1.  Define DNA.  

2.  Understand that DNA makes  up genes and genes make up chromosomes 

3.   Identify the 3 parts of a nucleotide and complementary nucleotides 

4.  Understand and explain  the different nitrogen base in a nucleotide and the order of the bases make DNA 
segments different from each other.  Therefore, different expressions of genes are produced. 

5.  Differentiate between the scientific contributions of Dr. Rosalind Franklin vs. Watson and Crick. 

6.  Identify the steps of DNA replication (in order). 

7.  Explain the relationship between DNA, RNA and protein synthesis. 

8.  Differentiate between different types of mutations:  deletion, insertion and substitution. 

9.  Differentiate between mutation and mutagen. 

10.  Distinguish between chromatin, chromosomes, chromatids, diploid and haploid  cells. 

11.  Identify the steps of mitosis and meiosis. 

12.  Apply knowledge in #11 to understanding of mutations and role of homologous pairs. 

13.  Identify three characteristics of Gregor Mendel.  Explain how his background in mathematics contributed to 
the creation of the punnett square by Reginald Punnett and how Mendel used  probability in his research. 

14. Define inheritance and apply that knowledge to example of student’s own traits. 

15.  Explain the relationship between inheritance and genes and alleles. 
 

http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
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Third Nine Weeks 
MS-LS3 Heredity: 

Inheritance and variation of 
traits 

DNA and Genetics 

 
 
 
 
 
 

16.  Distinguish between dominant and recessive alleles.  Show how each are identified in genetics.  
 
17.  Explain the steps that Mendel used to obtain his parental and filial generations.  Distinguish  between the 
filial and parental generations.  Explain the basic results of his experiments and resulting ratios. 
 
18.  Identify the Principle of Dominance and Recessiveness.  Apply to genetic research and probability. 
 
19. Define punnett square.  Use punnett squares to determine the probability of outcomes of monohybrid and 
dihybrid crosses.  Set up both types of crosses and list the outcomes and ratios.  Apply probability to predictions 
regarding future offspring. 
 
20. Distinguish between genotype and phenotype. 
 
21.  Differentiate among homozygous and heterozygous.  Relate to dominant and recessive genotypes. 
 
22.  Differentiate between homozygous and heterozygous genotypes. Differentiate between monohybrid and 
dihybrid crosses. Create Punnett squares for monohybrid and dihybrid crosses and determine probability for 
such crosses.  Use probability to make predictions about future offspring.  

 
 
 
1.  Define incomplete dominance and sex-linked traits.  Complete and analyze monohybrid crosses using 
punnett squares.  Predict the probability of certain traits being passed to future offspring.  

2.  Complete and analyze monohybrid crosses using punnett squares that involve recessive genetic disorders.  
Predict the probability of certain traits being passed to future offspring.  Explain how modern technology in 
genetic research has allowed scientists to identify such disorders and that has affected treatment.  Relate role of 
genetic engineering and recombinant DNA.  

3.  Define  karyotype and pedigree.  Explain role of each, as a tool, for a genetic counselor or research scientist.  

4.  Explain role of genetic engineering and research in genetic ethics.  Relate how these areas find their way into 

http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
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MS-LS4 Biological 
Evolution: Unity and 

Diversity 
 

          Natural Selection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

politics and government policies and why.  

5.   Distinguish between Klinefelter’s, Turner’s Syndrome, and Down’s Syndrome.  Define nondisjunction  
mutation.   

6.  Distinguish between chromosome mutations of deletion, inversion and translocation. 

7.  Explain the tools used to detect genetic disorders:  karyotype, amniocentesis, fetoscopy, ultrasound, and 
chorion villi sampling.) 

8.  Define the role of population sampling in studying genetics.  

 

1.  Describe Lamark’s hypothesis of acquired characteristics and Darwin’s theory of Natural Selection.  
 
2.  Identify why variations in organisms are important.  
 
3.  Explain Natural Selection as well as why "Survival  of the Fittest" does not mean the biggest and strongest but 
the most well adapted survive. 
 
4.  Define adaptation and the relationship between variation and adaptation.  
 
5.  Compare and contrast gradualism and punctuated equilibrium.  
 
6.  Link the role of mutations to variations and natural selection.  
 
7.  Define fossils and the difference between a cast, mold and imprint. 
 
8.  Explain how relative dating and radiometric dating are used to estimate the age of fossils. 
 
9.  Define embryology, homologous structures, vestigial organs and explain how they are examples for evolution 
as well as common DNA.   

http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
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Bacteria and viruses 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fourth Nine Weeks 

 
10.  Describe the differences among living primates.  
 
11.  Identify adaptations of primates.  

 

1.  Identify the characteristics of bacteria.   
 
2.  Compare and contrast anaerobic and aerobic bacteria. 
 
3.  Compare and contrast consumer and producer eubacteria. 
 
 
6.  Identify some ways that bacteria are helpful. 
 
8.  Explain how some bacteria can cause human disease (pathogens).  
 
9.  Define bioremediation.  Identify relationship between technology and environmental regarding 
bioremediation.  
 
10.  Identify relationship between industry and bacteria.  
 
11. Explain how a virus makes copies of itself.   

12.  Identify benefits of vaccines.  

14.  Identify the role of interferons  in viral infection treatments.  

15.  Explain the relationship between viruses and genetic engineering regarding gene transfer and the treatment 
of genetic disorders and cancer treatment.    
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MS-LS1 From Molecules to 
Organisms: Structures and 

Processes  
 
 

 

1.  Compare arteries, veins and capillaries.  
 
2.  Explain how blood moves through the heart.  
 
3.  Identify the parts and functions of blood.  
 
4.  Distinguish between antigens and antibodies.  Explain how blood types are identified and why.  
 
5.  Identify the chambers and main blood vessels of the heart.  
 
6.  Explain the difference between diastolic and systolic pressure.  Identify how salt and weight affect blood 
pressure.  
 
7.  Identify the difference between universal donor and universal recipient.  
 
8.Using the following interactive sites, practice identifying the parts of the heart. 
 
9.  Explain the role of iron and hemoglobin in oxygen transport through the body. 
 
10.  Describe the functions of the respiratory systems.  

11.  Explain how oxygen and carbon dioxide are exchanged in the lungs and tissue.   
 
12.  Identify the pathway of air in and out of the lungs. 
 
13.   Distinguish between breathing and respiration.  Identify the importance of the diaphragm in the act of 
breathing.  
 
14.  Explain the effects of smoking and how emphysema affects the lungs and heart.  
 
15.   Define excretion and the three ways that it occurs in the body.  
 

http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
http://www.nextgenscience.org/msls1-molecules-organisms-structures-processes
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16.  Explain the role of the kidneys and nephrons in blood filtration and waste excretion.  
 
17.   Contrast the effects of antidiuretic hormone and diuretics on the body.  
 
18.  Identify the difference between mechanical and chemical digestion.  
 
19.  Explain the role of amylase in digestion.  
 
20.    Identify the function of the small intestine and large intestine in digestion.  
 
21..  Explain heartburn and constipation.  
 
22.  Describe the basic structure of a neuron and how an impulse moves across a synapse.   
 
23.  Compare CNS and PNS.  
 
24.  Explain how drugs affect the body.  
 
25.  Identify major lobes of the brain and explain the main function/responsibility of each lobe.  
 
26.  List the sensory receptors in each sense organ.  
 
27.  Define Stimulus. 
 
28.  Explain what type of stimulus each sense organ responds to and how.  
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Class Title:  Physical Science 
Grade Level:  8th Grade  

 
Concepts/Content Desired Outcomes 

First Nine Weeks - 8th 
Grade Physical Science 
 
NGSS Science and 
Engineering Practices 
throughout 
 
MS-ETS1 Engineering 
Design and  
 
MS-PS2 Motion and 
Stability:  Forces and  
Interactions 
 

 

 
 
 
 
 
 
 
 
 
 
 

Unit 1 – Brainology 

How do we harness science and the power of our brains to learn best?  

1. Identify skills needed for the workforce of your future. 
2. Explain what current research teaches about the brain and learning as it relates to the following terms:  IQ 

and growth of brain cells, potential, scotoma, conscious mind, subconscious mind, creative subconscious 
mind, prefrontal cortex, autonomic brain, reticular activating system (RAS), limbic system, amygdala, 
hippocampus, and dopamine. 

3. Compare and contrast a fixed mind-set and a growth mind-set and apply this to maximize your learning 
potential. 

4. Understand the importance of self-talk and affirmations in setting and achieving personal goals. 
5. Develop and apply a personal learning plan for success in 8th grade science this year.  This plan will be 

refined and added to all year long! 
 

Unit 2 – The Nature of Science  

What is Science?  How do we do Science? 

1. Define science.  Distinguish between the three main branches of science and the two branches of physical 
science. 

2. Explain and apply all year long the ways scientists investigate nature.   
3. Identify the steps or phases of the scientific method that scientists often use to solve problems.  Apply these 

steps or phases to hypothetical or real lab situations. 
4. Describe why scientists use variables.  Identify the independent variable, dependent variable, constants, and 

controls used in an experiment.  
5. Tell the difference between a theory and a scientific law. 
6. Compare and contrast science and technology.  Give examples of modern technologies and how they 
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benefit us. 
7. Compare and contrast science and engineering.  Identify some of the main areas of engineering and tell 

what is studied or developed by each area. 
8. Identify 3 types of graphs and explain the ways they are used.  Use them appropriately to represent, 

interpret, and analyze data in the lab. 
 
 

Unit 3 - Laboratory Safety and Measurement Unit 

How do we safely and accurately carry out scientific investigations? 

1. Identify common laboratory equipment and safety devices found in the physical science lab.   
2. Learn and practice AT ALL TIMES safe laboratory behavior and procedures while working in the lab.  Master 

these at the 93% level before beginning lab investigations. 
3. Name the prefixes used in the SI system.   
4. Identify the SI units and symbols for length, volume, mass, density, time, and temperature.   
5. Properly use the SI system for measurements made in the lab. 
6. Convert measurements from one SI unit to another.   
7. Convert from other units of measure to SI using the factor-label method (Advanced). 
8. Define and explain how to calculate density.  Find the density of different objects in the lab.  Solve density 

problems using the equation D = m/V. 
 

Unit 4 – The Physics of Motion (Chapter 2) 

How do things move? How can we measure and study that? 

1. Compare different frames of reference.  Explain how the same motion looks different from two different 
frames of reference. 

2. Tell the difference between: scalar and vector quantities, distance and displacement, speed and velocity, 
and instantaneous speed and average speed 

3. Learn and apply the steps for solving physics problems given a known mathematical relationship between 
variables. 

4. Measure and or calculate the speed of an object using the equation s = d/t. 
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5. Make and interpret a distance vs. time graph for a moving object. 
6. Explain how velocity and acceleration are related. 
7. Solve acceleration problems using the equation a = (vf-vi)/t 
8. Make and interpret a velocity vs. time graph. 
9. Describe what inertia is and how it is related to mass. 
10. State Newton’s first law of motion and relate it to inertia. 

 
 
 
 

 

Second Nine Weeks - 8th 
Grade Physical Science 
 
NGSS Science and 
Engineering Practices 
throughout 
 
MS-ETS1 Engineering 
Design and  
 
MS-PS2 Motion and 
Stability:  Forces and  
Interactions 
 
MS - PS3 Energy 

 

Unit 5A – Forces 
Why do things Move?  

 
1. Read and research how the Wright Brothers were able to be the first to create a plane that flew.  

Explain how they were “engineers first and pilots second”. 
2. Apply the engineering design method to (1) understand the success of the Wright Brothers, and (2) 

design a paper airplane to design specs.  
3. Define potential energy and kinetic energy. 
4. Use the law of conservation of energy to explain climbing and diving in an airplane. 
5. REVIEW:  Distinguish between speed and velocity and acceleration.  Use the terms correctly in the 

context of flying an airplane. 
6. Explain what terminal velocity is and apply it to airplanes and skydiving. 
7. Define what a force is.  Explain how forces affect motion. 
8. Distinguish between balanced forces and unbalanced forces.  Learn to identify and illustrate all the 

forces acting on a given object.  Calculate and explain the net force in an illustrated situation.   
9. Define, illustrate, and explain the 4 forces involved in the flight of an airplane. 
10. (MS-PS2-4) Construct and present arguments using evidence to support the claim that gravitational 

interactions are attractive and depend on masses of interaction objects.   
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11. Tell at least 5 differences between mass and weight.  
12. REVIEW:  State Newton’s 1st law of motion. 
13.  (MS-PS2-2) Plan an investigation to provide evidence that the change in an object’s motion 

depends on the sum of the forces on the object and the mass of the object (skater lab).  Use a 
spreadsheet to collect data and generate a graph of lab results.   

14. Write a formal lab report of this independent investigation of force and motion (Advanced). 
15. Solve problems using Newton’s 2nd law of motion:  F = m x a. 
16. Solve problems to calculate the force of gravity on an object or to find its weight. (Advanced) 
17. State Newton’s 3rd law of motion.  Use it to identify action and reaction forces in everyday 

examples.   
18. (MS-PS2-1) Apply Newton’s third law of motion to a problem involving the motion of two colliding 

objects. 
19. Apply all 3 of Newton’s laws of motion to how an airplane moves. 

 
 

Unit 5B – Forces  
How does an airplane fly? 

 
1. REVIEW:   Review and continue to apply these concepts from the last unit:  kinetic energy, 

potential energy, law of conservation of energy, balanced and unbalanced forces, Newton’s 3 laws 
of motion, 4 forces of flight. 

2. Apply the Bernoulli principle to how a wing and a prop work. 
3. Investigate the effect of increasing the payload of a plane on lift and take-off distance. 
4. Investigate the conditions necessary to create the lift to take off in an airplane (and not stall it). 
5. Investigate the effect of flaps on the drag and lift of an airplane.  Use flaps to successfully to land an 

airplane. 
6. Define the 3 directions of motion of an airplane and explain what part of the plane is used to control 

each.   
7. Explain stability in a plane in terms of dihedral wings, the tail surfaces, and center of gravity 

moments and tail moments.   
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8. Calculate torque or moment (Advanced). 
9. Investigate how changing the aspect ratio of the wing changes the performance of a plane. 
10. Explain how changing wing loading changes the performance of an airplane (Advanced only). 
11. Apply the engineering design method to create a plane in Plane Maker that meets the design specs 

and flies in Xplane.  
12. (MS-ETS-2) Evaluate competing design solutions using a systematic process to determine how well 

they meet the criteria and constraints of the problem.  
13.  (MS-ETS-3) AnalyzeData from tests to determine similarities and differences among several design 

solutions to identify the best characteristics of each that can be combined into a new solution to 
better meet the criteria for success. 

14. (MS-ETS1-4) Develop a model to generate data for iterative testing and modification of a proposed 
object, tool, or process such that an optimal design can be achieved.   
 

Unit 6 - Energy (Chapters 4, 5, & 9) 
How is energy transferred and conserved? 

 
1. Define and calculate work scientifically. 
2. Define energy and tell how work and energy are related. 
3. Define potential (3 different types) and kinetic energy and describe how they are related. 
4. Calculate gravitational potential energy and kinetic energy.   
5. (MS-PS3) Construct and interpret graphical displays of data to describe the relationships of kinetic 

energy to the mass of an object and to the speed of an object. 
6. Identify the 7 main sources of energy.  Apply what we already know about the law of conservation of 

energy to energy transfers from one source to another. 
7. (MS-PS3-5) Construct, use, and present arguments to support the claim that when the motion energy of 

an object changes, energy is transferred to or from that object.   
8. Tell the difference between renewable and nonrenewable resources.  Classify different types of 

resources either renewable or nonrenewable. 
9. Describe some of the problems associated with a dependence on fossil fuels. 
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10. (MS-PS3-3) Apply scientific principles to design, construct, and test a device that either minimizes or 
maximizes thermal energy transfer. 

11. (MS-PS3-4) Plan an investigation to determine the relationships among the energy transferred, the type 
of matter, the mass, and the change in average kinetic energy of the particles as measured by the 
temperature of the sample.  
 

 

Third Nine Weeks - 8th 
Grade Physical Science 
 
 
NGSS Science and 
Engineering Practices 
throughout 
 
MS-ETS1 Engineering 
Design and  
 
MS - PS3 Energy 
 
MS - PS4 Waves and Their 
Applications in Technologies 
for Information Transfer 
 
 
 
 
 

 
 

Unit 7 - Electricity  
What is electricity and how can we safely use it? 

 
1. Use a simple model of an atom to explain what static electricity is and the two charges involved. 
2. Use that model to explain how objects become charged and why charged objects attract or repel each 

other. 
3. Identify 3 ways static charges can build up. 
4. Explain what lightening is, what causes it, and how to be safe around it. 
5. (MS-PS2-5) Conduct an investigation and evaluate the experimental design to provide evidence that fields 

exist between objects exerting forces on each other even though the objects are not in contact.   
6. Compare electric insulators and conductors.   
7. Build a dry cell battery and learn how electricity can be produced from chemical energy. 
8. Use a dry cell battery to investigate the movement of charges in an electric circuit. 
9. Identify 3 sources of electric current. 
10. Define and give the SI units for charge, current, voltage, and resistance. 
11. Identify the parts of a simple electric circuit; draw simple circuit diagrams. 
12. Compare series and parallel circuits. 
13. Understand and avoid the dangers of household electricity.  Recognize the function of circuit breakers and 

fuses and other safety devices. 
14. Use ohm’s law to solve problems involving the relationship between current, voltage, and resistance 

(Advanced). 
15. Solve problems to calculate power and electric energy usage (Advanced). 
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Unit 8 – Magnetism 
What creates a magnetic force and how can it be applied? 

 
1. Review:  Use a simple model of an atom to explain what electricity is and the difference between static 

electricity and electric current.   
2. Define magnetic poles and magnetic fields. 
3. Explain why some things are magnetic and others are not. 
4. Describe the magnetic field produced by an electric current. 
5. Use the relationship between electricity and magnetism (electromagnetism) to explain: 
6. How an electromagnet works 
7. How an electric motor works 
8. How a generator works 
9. How a transformer works 
10. Design and test your own experiment to determine what affects the strength of an electromagnet.  

Represent your findings in a formal lab report.  
11. (MS-PS2-3) Ask questions about data to determine the factors that affect the strength of magnetic forces. 

 

Unit 9 – Waves 
How are waves used to transfer energy and send and store information? 

 
1. Understand how waves are generated and what they carry. 
2. Define mechanical waves. 
3. Tell the difference between transverse and compressional waves.  On a transverse wave label crests and 

troughs, and on a compressional wave label compressions and rarefactions. 
4. Define wavelength, frequency, and amplitude of a wave.  Label them on both transverse and compressional 

waves.  
5. (MS-PS4-1) Use mathematical representations to describe a simple model for waves that includes how the 

amplitude of a wave is related to the energy of a wave. 
6. Explain and give common examples of the following wave behaviors:   
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a. Reflection (law of reflection) 
b. Refraction 
c. Diffraction 
d. Interference (constructive and destructive) 
e. Standing waves 
f. Resonance 

7. Explain how sound waves are created, how they travel through different mediums, and what affects the 
speed of them.   

8. Explain how electromagnetic waves are produced. 
9. Identify the different parts of the electromagnetic spectrum.  Give some properties and uses of each part. 
10. Explain the duel nature of light theory (Advanced). 
11. (MS-PS4-2) Develop and use a model to describe that waves are reflected, absorbed, or transmitted through 

various materials. 
12. (MS-PS4-3) Integrate qualitative scientific and technical information to support the claim that digitized 

signals (sent as wave pulses) are a more reliable way to encode and transmit information. 
13. Distinguish light waves from sound waves in the following ways. 

a. How they are made 
b. Type of wave 
c. How they move (speed and medium) 
d. How humans sense them 
e. Examples of how they are  

i. Reflected 
ii. Refracted 

iii. Diffracted 
iv. Interference 

 

Engineering design contest – bobsleds 
1. (MS-ETS-2) Evaluate competing design solutions using a systematic process to determine how well they meet 

the criteria and constraints of the problem. 
2.  (MS-ETS1-4) Develop a model to generate data for iterative testing and modification of a proposed object, 
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tool, or process such that an optimal design can be achieved.   
 

4th Nine Weeks - 8th 
Grade Physical Science 
 
NGSS Science and 
Engineering Practices 
throughout 
 
MS-PS1 Matter and Its 
Interactions 

 

Unit 10 - Classification of Matter (Chapters 15-16) 
What is everything made of?  How can we organize and understand the different 

types of matter? 
 

16. Review lab procedures and learn the names of 36 common pieces of lab equipment and what they are used 
for. 

17. Review the difference between chemistry and physics.   
18. All matter can be classified by its state of matter.  Review the 4 states of matter.   
19. All matter can be classified as either a pure substance or a mixture.  Tell the difference between pure 

substances and mixtures.   
20. Pure substances are either elements or compounds.  Identify common elements and compounds. 
21. (MS-PS1-4) Develop a model that predicts and describes changes in particle motion, temperature, and state of 

a pure substance when thermal energy is added. 
22. Classify a mixture as heterogeneous or homogeneous.  
23. Tell the difference between solutions (solute/solvent), colloids, and suspensions. (Advanced) 
24. Tell the difference between chemical and physical properties and give examples of each. 
25. Identify substances in the lab by their chemical and physical properties.  Use physical properties and physical 

means to separate a mixture in the lab.   
26. Compare and contrast physical and chemical changes.  Identify the signs of a chemical changes. 
27. (MS-PS1-2) Analyze and interpret data on the properties of substances before and after the substances 

interact to determine if a chemical reaction has occurred. 
28. (MS-PS1-5) Develop and use a model to describe how the total number of atoms does not change in a 

chemical reaction and thus mass is conserved. 
29.  Solve problems involving the mass of substances before and after chemical changes applying the law of 

conservation of mass (Advanced).    
30. Identify these 3 common gases by their gas tests in the lab:  Oxygen, Hydrogen, Carbon Dioxide 
 

Unit 11 – Elements and the Periodic Table (Chapters 17 and 19) 
What are the basic building blocks of matter and how are they different? 
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1. Identify the names and symbols of common elements (separate quiz on the 40 most common ones). 
2. Review:  Name and describe the parts of the atom (where they are located and their charges and the relative 

scale of their sizes and the size of an atom in general).   
3. Review what a model is and what it is used for.  Summarize how the models of atoms and our understanding 

of atoms have changed over time.   
4. Identify quarks as subatomic particles of matter and explain how they were discovered.   
5. Compute atomic mass and mass number of an atom.   
6. Using the periodic table (atomic mass and atomic number), determine the correct number of protons, 

neutrons, and electrons in a given atom and draw a Bohr model of that atom with the electrons in the correct 
energy levels. 

7. Define and give examples of isotopes.  (Advanced – correctly name and draw isotopes) 
8. Interpret what the average atomic mass of an element represents. 
9. Describe how Mendeleev/Moseley arranged the periodic table.  Distinguish between periods and groups. 
10. Classify an element as to: Metal/nonmetal/metalloid, Natural/synthetic, Solid/liquid/gas/noble gas,  Group 

name/period 
11. Identify and element as a metal or nonmetal based on these properties: luster, ductility, malleability, 

conduction of heat/electricity, common state of matter. 
12. Relate where an elements is found on the periodic table to how many electrons are found in its outer energy 

level.  Draw electron dot diagrams for a given element.   
13. Explain why elements in a family have the same properties. 
 

Unit 12 – Chemical Bonds 
How are elements held together in compounds?  

 
1. Describe how compounds are different from the elements from which they are made. 
2. Explain what a chemical formula tells us.  Identify the numbers of each atom in a given chemical formula. 
3. State the reason why atoms form chemical bonds. 
4. Describe ionic bonds and covalent bonds.  Draw electron dot models to show how each type forms. 
5. Determine whether atoms in a covalent bond share electrons equally or not.   
6. Distinguish between a nonpolar covalent molecule and a polar covalent molecule. 
7. Determine in the lab how compounds formed with ionic bonds are different from those formed with covalent 

bonds.   
8. Describe how atoms bond together in a metal and what unique properties that gives them.  
9. (MS-PS1-1) Develop models to describe the atomic composition of simple molecules and extended 

structures.  
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10. Identify oxidation numbers for any given element. 
11. Write formulas for ionic and covalent compounds from their chemical names. 
12. Name a chemical compound from its formula for both ionic and covalent compounds. 
13. Explain the unique properties of hydrates and give examples (Advanced). 
14. (MS-PS1-3) Gather and make sense of information to describe that synthetic materials come from natural 

resources and impact society.   
 

Unit 13 – Chemical Reactions 
How and why do substances react? 

 
1. Review the signs that a chemical reaction has taken place. 
2. Review the law of conservation of mass and relate it to chemical reactions.  Solve problems showing how 

mass is conserved in a chemical reaction. 
3. Define a chemical reaction; identify some common chemical reactions that take place in the world around 

you. 
4. Identify the reactants and products in a chemical reaction. 
5. Define chemical equation.  Explain what the different symbols used in a chemical equation mean (Table 1 pg 

635). 
6. Distinguish between what subscripts and coefficients are used for in chemical equations. 
7. Apply the law of conservation of mass to balance chemical equations. 
8. Communicate what happens in the lab by writing a balanced chemical equation for what is observed. 
9. Name the 4 main types of reactions.  Classify reactions as one of these. 
10. Define and identify combustion reactions. 
11. Using the patterns of the 4 main reaction types, predict what products will be made in a chemical reaction. 
12. Explain the difference between endothermic and exothermic reactions. 
13. (MS-PS1-6) Undertake a design project to construct, test, and modify a device that either releases or absorbs 

thermal energy by a chemical process.   
14. Identify 3 factors that affect the rate of a chemical reaction 
15. Define catalysts and inhibitors and explain how they affect a reaction. 
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