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NGSS Next Generation Science Standards  

The guidelines from the NGSS, STEM, and the State Standards are the 

guidelines used by public, charter and private schools nationwide (in 

the U.S.) to establish their curriculum base. 

Since it’s rather new, I’ve listed the most important ideas about NGSS here: 

 Science education reflects the interconnected nature of science as it 

is practiced and experienced in the real world. 

 The NGSS are student performance expectations, not curriculum. 

 The NGSS focus on deeper understanding of content as well as how to apply it in the 

real world. 

 Science and Engineering build coherently, and are integrated from K-12. 

 The NGSS are designed to prepare students for college, career, and citizenship. 

NGSS is a framework for learning science, however I didn’t find it complete by itself. I’ve 

taken the Next Generation Science Standards, key concepts from STEM, and my own 

personal teaching experience in both K-12 classrooms and at the college level and 

combined them to create the best science education program available, bar none.  My 

program exceeds the standards by both NGSS and STEM for engineering, physics, and 

chemistry and goes even further. 

On the following pages, you’ll find just the NGSS standards arranged by science concepts 

(key objectives, educational benchmarks, curriculum standards, assessment norms… all the 

same thing) that are broken down by grade level and topic area so you can teach these big 

ideas one bite at a time.   

The bottom line is that when your student is done with a section, you want them to not 

only know about teach science concept, but understand and be able to teach it back to you 

in way that really shows their level of comprehension based on the experiments they’ve 

done and conclusions they’ve made. I’ve added hundreds of hands-on science labs to the 

core concepts to support the science principles they are correlated to. 

As kids work through these science experiments, they will be able to roll around with the 

concepts. They can see, hear, and experience it for themselves, and store that information 

in lots of places in their mind. Your kids will be learning real scientific stuff without it feeling 

like it.  

Kids who just read about science or look at pictures of experiments but have never tried to 

do an experiment are trying to build on abstract ideas and usually miss out and don’t learn 

nearly as much as when they actively participate in the learning process. So relax, dig in, and 

enjoy! 
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These are the K-8 NGSS concepts covered by e-Science. Please visit 

www.ScienceLearningSpace.com for the full curriculum, which includes 

step-by-step videos, reading downloads, exercises, and assessment 

evaluations for each grade level and topic. 

Due to the worldwide nature of our audience, we do not cover evolution or creation, and 

instead focus on observational science, learning how to use scientific instruments, use the 

scientific method, take data, work through problems, thinking critically, and best practices for 

doing science experiments. Topics about the history of the Earth, timescales, fossils, and 

evolutionary changes are not included in the program. I have made recommendations for 

additional topics to cover by grade level to make this program complete. This makes the 

program more available to homeschool families as they can add in the additional information 

that is alignment with their family’s values. 

As I mentioned before, I didn’t feel that this new set of standards was complete enough on its 

own, so I have combined it with standards and personal experience in the classroom to give 

your students the absolute best science education under their belt by the time they graduate 

from high school.  
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How to use the e-Science program with NGSS: 

If you need to only follow the NGSS framework, and you wish to use the e-Science program, 

you’ll need to make a couple of tweaks along the way to cover the standards recommended by 

the NGSS framework.  Please note that I do not recommend using solely the NGSS. However if 

you’re already locked into using NGSS, I’ve created this document to help you get the most 

effective use of the e-Science program.  

1. First, go to the e-Science curriculum program at: http://www.sciencelearningspace.com  

2. Click on “Grades” 

3. Now find your child’s grade level and complete the subjects within their grade level.  

4. Note any of the following updates needed: 

a. First Grade: no changes needed. 

b. Second Grade: add information to cover 2-ESS1-1 about the evidence that Earth 

events can occur quickly or slowly, like rock erosion and formation. 

c. Third Grade: omit Astronomy, add Unit 16: Lesson 3: Genetics, also add 

additional information to cover 3-LS4-1,3,4 (fossils and environments) 

d. Fourth Grade: omit Electricity and Robotics, and add Unit 6: Sound, Unit 12: 

Alternative Energy Lesson 1, also add additional information to cover 4-ESS1-1 

(fossils and landscape), 4-ESS2-2 (topography), Civil Engineering course we offer 

(an add-on option for e-Science) includes information for 4-ESS3-2. 

e. Fifth Grade: no changes needed. 

f. Sixth Grade: omit Life Science, add Unit 7: Astronomy and Unit 12: Alternative 

Energy.  

i. We do not cover MS-ESS1-4, MS-ESS2-2, MS-ESS2-3, MS-ESS2-1, MS-

ESS2-4, MS-ESS3-1 which is the history of the Earth or fossils, please 

supplement with your own materials as appropriate. 

ii. We do not currently cover MS-ESS3-2, MS-ESS3-3, MS-ESS3-4 on Human 

Impact on our Environment, however these are covered to some extent 

in our add-on course in Civil Engineering. 

g. Seventh Grade: omit Energy and Physics of Light and Lasers.  

i. For items MS-LS1-4 to MS-LS4-5 sections covered in MS Growth, 

Development, and Reproduction of Organisms , we cover genetics in Unit 

16, however you will need to supplement information on sexual 

reproduction. 

ii. For items MS-LS4-1 through MS-LS4-6 we do not cover Natural Selection, 

you will need to supplement appropriate materials. 

h. Eighth Grade: add Unit 6: Sound and Unit 9: Light, Unit 16: Biology 

i. High School/Advanced: no changes needed for Physics or Chemistry (see notes 

on the last page of this document). 

http://www.sciencelearningspace.com/
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What Standards does e-Science cover? 

On the following pages are that the e-Science program covers when you go through it by grade 

level.  The NGSS codes in parentheses are the ones covered in that subject area, and the bullet 

points are the scientific concepts covered for students to learn. 

Kindergarten 

 Forces (K-PS2-1, K-PS2-2) 

o A force is a push or a pull 

o The strengths and direction of pushes and pulls move objects 

 Animal, Plants, Environment (K-LS1-1, K-ESS2-2, KESS3-1, KESSE3-3) 

o Most animals need food and light to survive and grow. 

o Most plants need water and light to live grow. 

o All life needs energy and a solvent to life and grow. 

o Plants and adapt themselves and their environment to meet their needs. 

o Humans impact the land, water, air and other living things in their environment. 

 Weather and Climate (K-PS3-1, K-PS3-2, K-ESS2-1, K-ESS3-2) 

o Weather is a combination of sun, wind, snow, rain, pressure and temperature at 

a certain location and time on our planet.  

o People measure temperature, pressure, humidity, wind speed, and more and 

study the patterns over time to predate climate in the future. 

First Grade 

 Sound & Light Waves (1-PS4-1, 1-PS4-2. 1-PS4-3, 1, PS4-4) 

o Vibrating materials can make sound, and sound can make materials vibrate 

o Objects in darkness can be seen only when illuminated 

o Light can be transmitted, reflected, refracted, or absorbed. 

o Light and sound waves can be used in communication methods 

 Life Science, Animals, Plants, Environment, Genetics  (1-LS1-1, 1-LS1-2. 1-LS3-1) 

o Identify how plans and animals survive, grow and meet their needs 

o Young animals and plants are similar to their parents. 

 Astronomy (1-ESS1-1, 1-ESS1-2) 

o Sun, moon, and star positions have patterns than can be predicted yearly 

o Seasonal patterns can be observed and predicted 

Second Grade 

 Earth Science: Volcanoes, earthquakes, rocks (2-ESS2-1, 2ESS-2-2, 2-ESS2-3) 

o Weather, water, volcanoes and earthquakes can shape the surface of the earth. 

o Water is found in ocean, rivers, lakes, and ponds in solid ice or liquid water form. 

 Life Science: Plants, seeds, animal habitats (2-LS2-1, 2-LS2-2, 2-LS4-1) 
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o Plants need water and light grow, and wind moves seeds to new regions. 

 Matter: different kinds of matter exist in solid, liquid or gas form. (2-PS1-1, 2-PS1-2, 2-

PS1-3, 2-PS1-4) 

o Matter has unique sets of properties that distinguish one from other. 

o Objects made of smaller sets of pieces can be disassembled and made into new 

objects. 

o Heating and cooling a substance can cause changes, and not all changes are 

reversible. 

Third Grade 

 Forces and Interactions (3-PS2-1, 3-PS2-2, 3-PS2-3, 3-PS2-4) 

o A force has strength and direction. 

o Balanced and unbalanced forces can cause motion of an object. 

o Motion of an object can be measured and predicted. 

o Objects in contact exert forces on each other. 

o Electric and magnetic forces between a pair of objects do not need to be in 

contact to affect each other. 

 Life Science: Ecosystems and Genetics (3-LS3-1, 3-LS3-2, 3LS3-2, 3-LS4-2) 

o Some animals form groups to survive to obtain food, defend themselves and 

cope with changes. 

o When climate and environment change, animals and plants adapt, move, or do 

not survive. 

o Plants and animals all have life cycles that include birth, growth, reproduction 

and death. 

o Many characteristics of plants and animals come from their parents. 

 Weather and Climate (3-ESS2-1, 3-ESS2-2, 3-ESS3-1) 

o Weather conditions and patterns are predictable during particular seasons.  

o Different regions of the world experience different climates. 

o Humans can reduce their negative impact on the environment in many different 

ways. 

Fourth Grade 

 Energy (4-PS3-1, 4-PS3-2, 4-PS3-3, 4-PS3-4, 4-ESS3-1) 

o The speed of an object is related to the energy of the object. The faster an object 

is moving, the more energy is has. 

o Energy cannot be created or destroyed, but it can be transformed by heat, light, 

by sound. 

o When objects collide, the contact forces transfer energy to change the object’s 

motion. 

o Light is a form of energy that can travel through space. 
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o Energy can be transferred by electric currents and can be observed by heat, light, 

sound or motion. 

o Energy and fuels humans use come from natural sources, and using them affects 

the environment in many ways. 

o Some sources of energy are renewable, and others are not. 

 Waves (4-PS4-1, 4-PS4-3) 

o Waves have amplitude and wavelength. 

o Waves can cause objects to move. 

o Waves can be made by disturbing the surface of an object, like water or a drum. 

o Waves can contain patterns and information to help people communicate. 

 Light (4-PS4-2) 

o Objects can be seen when light reflects off the surface and enters the eye. 

 Life Science: Anatomy  (4-LS1-1)) 

o The different senses (touch, taste, sight, smell, and sound) receive particular 

kinds of information so they can respond to their environment. 

 Geology (4-ESS2-2) 

o Rocks, minerals, and crystals are present in the surface of the earth. 

o Rock identification methods allow geologists to identify resources in the earth. 

Fifth Grade 

 Chemistry: Matter (5-PS1-1, 5-PS1-2, 5-PS1-3, 5-PS1-4) 

o Matter is made of particles too small to be seen. 

o Three states of matter are solid, liquid, and gas. 

o The mass of an object remains the same when the object changes from one state 

to another.  

o When two or more different substances are mixed, a new substance with 

different properties may be formed, but the total mass of the substance does 

not change. 

 Life Science: Plants (5-PS3-1, 5-LS1-1, 5-LS2-1) 

o Energy in food (usually) originally comes from the sun.  

o Plants capture the energy from the sun in a chemical process that forms plant 

matter. 

o Food of almost any kind of animal can be traced back to plants. 

o Organisms are related in food webs. 

o Decomposers break down animals and plants. 

 Weather/Climate/Water (5-ESS2-1, 5-ESS2-2, 5-ESS3-1) 

o Earth’s major systems are the geosphere (solid and molten rock), hydrosphere 

(water and ice), and atmosphere (air) and biosphere (living things).  

o Nearly all earth’s water is in the ocean. 

o Most fresh water is in glaciers or underground. 
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 Astronomy (5-PS2-1, 5-ESS1-1, 5-ESS1-2) 

o Gravitational force of earth acting on an object near the earth pulls that object 

toward the earth’s core. 

o The sun is a star that appears larger and brighter than other stars because it is 

closer. 

o Stars range greatly in their distance from the earth. Just because a star is 

brighter doesn’t mean it is closer to the earth. Some stars are much larger but 

also further away than dimmer, closer stars. 

o The orbit of the earth around the sun is an observable pattern, as is the orbit of 

the moon around the earth. 

o The earth’s rotation on its own axis causes day and night patterns. 

o The tilt of the earth’s axis is the reason for the seasons on our planet. 

 Engineering Design (3-5-ETS1-1, 3-5-ETS1-2, 3-5-ETS1-3): Note – in the e-Science 

program, students are doing these throughout the grades, not just in 5th grade. 

o Define a simple design problem reflecting a need or a want that includes 

specified criteria for success and 

o constraints on materials, time, or cost. 

o Generate and compare multiple possible solutions to a problem based on how 

well each is likely to meet the 

o criteria and constraints of the problem. 

o Plan and carry out fair tests in which variables are controlled and failure points 

are considered to identify 

o aspects of a model or prototype that can be improved. 

Sixth Grade 

 Astronomy (MS-ESS1-1, MS-ESS1-2, MS-ESS1-3) 

o Patterns of the motion of the sun, moon and stars can be observed, described, 

predicted and explained. 

o The earth and its solar system are part of the Milky Way galaxy, one of many 

galaxies in the universe. 

o The solar system consists of a sun, planets, moons, asteroids, and comets. 

o The model of the solar system explains eclipses of the sun and moon. 

o The earth’s tilt on its axis causes the seasons on the earth. 

 Weather / Climate (MS-ESS2-5, MS-ESS2-6, MS-ESS3-5) 

o Weather patterns can be measured and predictions made about upcoming 

seasons. 

o The oceans exerts a major influence on weather and climate by absorbing energy 

from the sun, releasing it over time, and redistributing it through ocean currents. 

 Alternative / Renewable Energy 
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o Fossil fuels, greenhouse gases, and other activities are major factors in the 

current rise of the earth’s measure surface temperature.  

 

Seventh Grade 

 Cells (MS-LS1-1, MA-LS1-2, MS-LS1-3, MS-LS1-8) 

o All living things are made up of cells. 

o Cells are the smallest unit that can be said to be alive. 

o An organism can consist of one cell or many different numbers and types of cells. 

o Within cells, special structures perform different functions. 

o Cell membrane form boundaries that control what enters and leaves the cell. 

o Systems of cells work together to form tissues and organs that specialize in 

different functions. 

 Ecosystems (MS-LS1-6, MS-LS1-7, MS-LS2-1, MS-LS2-3, MS-LS2-4, MS-LS2-2, MS-LS2-5) 

o Photosynthesis is a chemical process of cycling matter and energy in and out of 

organisms. 

o Plants, algae and microorganisms use energy from light to make sugars (food) 

from CO2 from the air and water through photosynthesis, which also releases 

oxygen. Food moves through a series of chemical reactions where it is broken 

down and rearranged to form new molecules to support growth or release 

energy. 

o Growth of organisms and population increase are limited by resources and 

environment conditions. 

o Food webs model how matter and energy is transferred between producers, 

consumers, and decomposers. 

o Cellular respiration involves chemical reactions with oxygen that release stored 

energy, producing carbon dioxide. 

o Biodiversity describes the variety of species found in earth’s ecosystems, and the 

completeness or integrity of an ecosystem’s biodiversity is used as a measure of 

its health. 

Eighth Grade 

 Chemistry (MS-PS1-1, MS-PS1-3, MS-PS1-4, MS-PS1-2, MS-PS1-5, MS-PS1-6) 

o Substances are made from different types of atoms 

o Atoms form molecules that range in size from two atoms to thousands of atoms 

o Each pure substance has unique physical and chemical properties to identify it 

o Gases and liquids are made of molecules or inert atoms moving about relative to 

each other 

o In a liquid, molecules are constantly in contact with others. 

o In a gas, atoms are widely spaced and may vibrate in position 
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o Changes of state that occur with temperature and pressure changes can be 

described and predicted  

o Substances chemically react in predictable ways.  

o In a chemical reaction, molecules can break apart and regroup to form new 

substances that have different properties from the molecules you started with. 

o Heat refers to the transfer of thermal energy from one object to another due to 

a temperature difference between the two objects. 

o Temperature is a speedometer of the kinetic energy in the molecules of a 

substance. 

 Forces & Motion (MS-PS2-1, MS-PS2-2, MS-PS2-3, MS-PS2-4, MS-PS2-5) 

o Forces come in pairs. For every action there is an equal and opposite reaction. 

o The motion of an object is determined by the sun of the forces acting on it. If the 

total force is not zero, the object will move or its motion will change. 

o The greater the mass of the object, the greater force needed to achieve the 

same motion. 

o Electric and magnetic forces can be attractive or repulsive, and their sizes 

depend on the magnitudes of the charges, currents or magnetic strength 

involved and distance between the interacting objects. 

o Gravitational forces are always attractive, and depend on the masses of the 

objects. 

o Forces that act at a distance (electric, magnetic, and gravitational) can be 

explained by fields that extend in space. 

 Energy (MS-PS3-1, MS-PS3-2, MS-PS3-3, MS-PS3-4, MS-PS3-5) 

o Motion energy is called kinetic energy, and is proportional to the mass of the 

moving object and the square of its speed. 

o Potential energy is stored energy depending on relative positions. 

o Temperature is a measure of average kinetic energy of particles of matter. 

o Thermal flows from hot to cold. 

o Two objects that interact exert a force on the other that cause energy to be 

transferred. 

o When kinetic energy changes, energy is transferred to or from the object. 

 Sound Waves 

o The amplitude of a wave is related to its energy. 

o Simple waves have a repeating pattern with a specific wavelength, frequency, 

and amplitude. 

o A sound wave needs a medium through which is transmitted. 

 Light Waves (MS-PS4-1, MS-PS4-1, MS-PS4-3) 

o Waves are reflected, absorbed, or transmitted through materials. 

o The path light travels can be traced as straight lines 

o Light can bend when it crosses a boundary into transparent materials, like water, 

air, glass and clear plastic. 
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o Light waves have brightness, color, and frequency. 

o Light waves can travel through the vacuum of space. 

Note: These standards below are recommend for study in the middle school years, however the 

online e-Science program incorporates these points in all grade levels, not just middle school. 

 MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient 

precision to ensure a successful solution, taking into account relevant scientific 

principles and potential impacts on people and the natural environment that may limit 

possible solutions. 

 MS-ETS1-2. Evaluate competing design solutions using a systematic process to 

determine how well they meet the criteria and constraints of the problem. 

 MS-ETS1-3. Analyze data from tests to determine similarities and differences among 

several design solutions to identify the best characteristics of each that can be 

combined into a new solution to better meet the criteria for success. 

 MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a 

proposed object, tool, or process such that an optimal design can be achieved. 

High School 

 The high school content for Physics and Chemistry exceed NGSS standards and can be 

used stand-alone. We do recommend a standard high school or freshman-level college 

text in both Physics and Chemistry to use as a reference as your student works through 

the program. 

 The Biology and Earth Science programs are overview courses, as they do not meet 

NGSS standards due to the fact that Supercharged Science does not include evolution or 

creation in their program offerings. 

 


