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Introduction 
 

The mission of the Billings Catholic Schools is to provide an exceptional Catholic education  
emphasizing formation in faith, family spirit and academic excellence. 

 
The Billings Catholic Schools (BCS) sub-committee, convened to renew the science standards for Billings Catholic Schools, they could 
not have accomplished this task without the work done by the California Catholic School Superintendents Curriculum Committee 
(CCSSCC) and the Dioceses of San Bernardino and Phoenix.   
 
In reviewing different sets of standards from across both Catholic and secular institutions, the work undertaken by the above groups 
significantly impacted the BCS sub-committee and provided the foundation on which this work is based.   
 
From the CCSSCC we adapted the overall framework and their organization of the NGSS standards.  Additionally, the CCSSCC, in 
working with the dioceses of San Bernardino and Phoenix, provided the Catholic Identity elements, aligned with the National 
Standards and Benchmarks for Effective Catholic Elementary and Secondary Education, the Philosophy statement, and the 
statement on Science Teachers as Moral Educators. As well as, the Catholic/Christian Scientists and vocabulary sections are drawn 
from the work done by these organizations.  
 
At the outset, the BCS sub-committee sought to define our core beliefs about teaching and learning science within the context of a 
Catholic school. These beliefs determine everything from how we structure class, to when science education begins, to how we 
approach questions of ethics and technological advancement. As Catholic science educators we believe we are called to: 
 

• Recognize God’s plan and the complexity of His creation.  
• Deepen students’ understanding that scientific study and knowledge strengthen our awareness of God.  
• Promote a spirit of curiosity and wonder within our students. 
• Recognize that science is a core academic subject that allows students to more fully develop their faculties of reason 

and judgement. 
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• Challenge students to find solutions through critical thought, questioning, and observation, while being open to new 
developments with constantly changing sciences.  

• Develop scientifically literate citizens. 
• Engage in continuous learning to draw deeper into understanding the created world.  
• Create a logical vertical progression of science from kindergarten through high school.  

 
Recognizing the importance of science education for all levels, a standards-based, systematic approach for teaching the concepts 
critical in developing scientifically literate thinkers is necessary. This curriculum guide provides the framework that BCS will use to 
teach science across all grades K-12. The standard is taken from the Next Generation Science Standards and reflects the Montana 
State Standards. The Disciplinary Core Idea is listed along with a clarification statement/demonstrated understanding. Also included 
for grades K-4 are suggested cross-curricular connections that link the scientific concept to other content areas such as reading, 
writing, math, and social studies. All standards, K-12, have key Catholic Connections highlighted as well. The Catholic Connection 
situates the standard within the context of a Catholic worldview and helps students and educators incorporate our Catholic faith 
across all curricular subjects.   
 
A debt of thanks is owed to the following members of the BCS Science Curriculum Renewal sub-committee: Krista Cunningham 
(BCCHS), Ashley Nelson (BCCHS), Jennifer Sogaard (BCCHS), Tom Ramlow (SFC), Dale Rumph (SFC), Mary Clark (SFC), Lacey Weidman 
(SFC), Candace Carder (SFC), and Ashleigh Lasater (SFC). Thank you for your time and dedication to the students of Billings Catholic 
Schools and Catholic education.   

Philosophy  
 The universe is a place subject to fundamental scientific principles. An understanding of these principles will better prepare an 
individual to cope with a world in which rapid technological developments are taking place. As knowledge rapidly expands, it is most 
important for students to learn to make rational and moral decisions based upon scientific principles and their Catholic values. The 
skills and knowledge afforded students to make these types of decisions should reflect an appropriate level of intellectual and 
emotional growth. These standards are designed to stimulate curiosity and develop morally responsible, scientifically literate 
citizens. These standards stress the process of science as a way of learning and further emphasize that scientific knowledge is always 
subject to change based on additional knowledge.  
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Science Teachers as Moral Educators 
 

The introduction of ethics in science classes is not the only way to portray science as receptive to open- mindedness and critical 
questioning. But it is an effective way, and it places science squarely in the context in which it operates in society. In addition, the 
very methods of inquiry and standards of public reasoning that science advances can make a valuable contribution to the moral 
education of students, beginning whenever the study of science begins.  
  
Although ethical questions cannot be answered by science alone it seems clear that a reasonable approach to an ethical question 
requires carefully attending to, and seeking out, all the relevant facts. * We strive to seek God in all things, recognizing parents as 
the primary moral educators of the child.**  
*Michael S. Pritchard  
http://www.onlineethics.org/CMS/edu/precol/childrenreason.aspx#teacher  
 **(The Catechism of the Catholic Church #2221)  

 
 
 
 
 
 
 
 

 

http://www.onlineethics.org/CMS/edu/precol/childrenreason.aspx#teacher
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CATHOLIC CONNECTION 
(CARDINAL NEUMAN 
SOCIETY STANDARD) 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE – MOTION AND STABILITY 

CS.S.K6.IS2 Describe the 
relationships, elements, 
underlying order, harmony, 
and meaning in God’s 
creation. 

Standard: K.PS2.1 - Plan and 
conduct an investigation to 
compare the effects of 
different strengths or 
different directions of pushes 
and pulls on the motion of an 
object   

• Pushes & Pulls can have 
different strengths and 
directions. 

 
• Pushing or pulling an 

object can change the 
speed or direction of its 
motion and can start or 
stop it. 

 
• When objects touch or 

collide, they can push on 
one another and can 
change motion. 

 
• A bigger push or pull 

makes things speed up or 
slow down more quickly. 

• Llewellyn, C. And 
Everyone Shouted: 
“Pull!”: A First Look at 
Forces and Motion 

• Waring, G. Oscar and the 
Cricket: A Book About 
Moving and Rolling 

• Compare the effects of 
different strengths or 
directions of pushes and 
pulls.  

• Examples: object being 
pushed, object being pulled. 

• Assessments would be a 
contacted push or pull. 

CS.S.K6.IS6 Describe God’s 
relationship with man and 
nature. 

Standard: K.PS2.2 - Analyze 
data to determine if a design 
solution works as intended to 
change the speed or direction 
of an object with a push or 
pull. 

• Mayer, L. Newton 
and Me 

• Koehler, L. The Little 
Snowplow 

• Analyze the data of different 
s or directions of pushes and 
pulls 

• Examples: marble moving at 
different speeds, following a 
path, and knocking down 
objects. 

• Examples of solutions: a 
ramp to increase the speed 
of an object and a structure 
causing the marble to turn.  

PHYSICAL SCIENCE – ENERGY 
CS.S.K6.IS8 Explain how 
science properly limits its 
focus to “how” things 
physically exist and is not 
designed to answer issues of 
meaning, the value of things, 

Standard: K.PS3.1 - Make 
observations to determine the 
effect of sunlight on Earth’s 
Surface. 

• Sunlight warms the 
earth’s surface.  

• Branley, F. The Sun: Our 
Nearest Star 

• Using relative measures to 
assess warmer/cooler 
temperatures of the earth’s 
surface such as sand, soil, 
rocks, and water.  

KINDERGARTEN 
 

BILLINGS CATHOLIC SCHOOLS SCIENCE STANDARDS GRADES K-8 
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or the mysteries of the 
human person. 
CS.S.K6.IS2 Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with his purposes. 

Standard: K.PS3.2 - Use tools 
and materials to design and 
build a structure to reduce 
the warming effect of sunlight 
on an area. 

• Kleven, E. Sun Bread • Examples of structures 
include umbrellas, canopies, 
and tents to minimize the 
effects of the sun.  

LIFE SCIENCE – ORGANISMS (STUCTURES AND PROCESS) 

CS.S.K6.DS2 Share concern 
and care for the environment 
as a part of God’s creation. 

Standard: K.LS1.1 - Use 
observations to describe 
patterns of what plants and 
animals, including humans, 
need to survive. 

• All animals need food to 
live and grow. They 
obtain their food from 
plants or other animals. 

• Plants need water and 
light to live and grow.   

 

• Barrett, J. Animals 
Should Definitely Not 
Wear Clothing 

• Mazer, A. The 
Salamander Room 

• Examples of patterns could 
include that animals need to 
take in food, but plants do 
not. 

• Different kinds of food are 
needed by different types of 
animals. 

• The requirement of plants to 
have light; and that all living 
things need water. 

EARTH SCIENCE – EARTH'S SYSTEMS (WEATHER) 

CS.S.K6.IS6 Describe God’s 
relationship with man and 
nature. 

Standard: K.ESS2.1 - Use and 
share observations of local 
weather conditions to 
describe patterns over time. 

• Weather is the 
combination of sunlight, 
wind, snow, or rain or 
temperatures in a 
particular region at a and 
temperature in a 
particular region at a 
particular time.  

 

• Hutchins, P. The Wind 
Blew 

 

• Descriptions of the Weather.  
• Observations include 

numbers of sunny, windy, 
and rainy days in a month.  

• Observe patterns of weather 
throughout a day and/or 
month. 

CS.S.K6.1S5 Explain the 
processes of conservation, 
preservation, 
overconsumption, and 
stewardship in relation to 
caring for that which God has 

Standard: K.ESS2.2 - 
Construct an argument 
supported by evidence for 
how plants and animals 
(including humans) can 

• Shannon, D. The 
Rain Came Down 

• How plants and animals 
change their environment. 

• Example: a squirrel digging in 
the ground to hide food or 
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given to sustain and delight 
us. 

change the environment to 
meet their needs.   

• People measure these 
conditions to describe 
and record the weather 
and to notice patterns 
over time.  

how tree roots can break 
concrete. 

EARTH SCIENCE – EARTH AND HUMAN ACTIVITY 
 
 

CS.S.K6.IS2 Describe the 
relationships, elements, 
underlying order, harmony, 
and meaning in God’s 
creation. 

Standard: K.ESS3.1 - Use a 
model to represent the 
relationship between the 
needs of different plants or 
animals (including humans) 
and the places they live.  

• Living things need water, 
air, and resources from 
land, and they live in 
places that have the 
things they need. 
Humans use natural 
resources. 

• Some kinds of severe 
weather are more likely 
than others in each 
region. Weather 
scientists forecast severe 
weather so that the 
communities can 
prepare. 

• Things that people do to 
live comfortably can 
affect the world around 
them. These choices can 
impact land, water, air, 
and other living things. 

• Asking questions, making 
observations, and 
gathering information in 
thinking about problems. 

• Asch, F. The Earth and I 
• Schwartz, D. Where in 

the Wild: Camouflaged 
Creatures Concealed 

• Hesse, K. Come on Rain 
• Rylant, C. In November 

• Example: Deer eat buds and 
leaves and live in forested 
areas.  

• Plants, animals and 
surroundings make up a 
system.  

CS.S.K6.DS1 Display a sense 
of wonder and delight about 
the natural universe and its 
beauty. 

Standard: K.ESS3.2 - Ask 
questions to obtain 
information about the 
purpose of weather 
forecasting to prepare for, 
and respond to, severe 
weather. 

• Rabe, T. Oh Say Can 
You Say What's the 
Weather Today? All 
About Weather 

• Dean, J. Freddy the 
Frogcaster 

• Emphasis on local forms of 
severe weather.  

CS.S.K6.IS5 Explain the 
processes of conservation, 
preservation, 
overconsumption, and 
stewardship in relation to 
caring for that which God has 
given to sustain and delight.  

Standard: K.ESS3.3 - 
Communicate ideas about the 
impact of humans on the 
land, water, air, and/or other 
living things in the local 
environment.  

• Burningham, J. Hey! 
Get Off Our Train 

• Sayre, A.P. Turtle, 
Turtle, Watch Out! 

• Example: human impact 
includes cutting trees to 
produce paper and using 
resources to produce bottles.  

• Examples: finding solutions to 
reuse and recycle.  
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• Designs can be conveyed 
through sketches, 
drawings or models.   

 

 

CATHOLIC CONNECTION 
(CARDINAL NEUMAN 
SOCIETY STANDARD) 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE – WAVES AND THEIR APPLICATIONS IN TECHNOLOGY 

CS.S.K6.IS7 Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with His purposes. 

Standard:1.PS4.1 - Plan and 
conduct investigations to 
provide evidence that 
vibrating materials can make 
sound and that sound can 
make materials vibrate. 

• Sound can make matter 
vibrate, and vibrating 
matter can make sound. 

 

• Objects can be seen if 
light is available to 
illuminate them or if they 
give off their own light.  

 

• Some materials allow 
light to pass through 
them, others simi-light, 
and none at all. Mirrors 
can be used to redirect a 
light beam. 

 

• Lowery, L. What Makes 
Different Sounds? 

• Waring, G. Oscar and the 
Bat: A Book About Sound 

• Showers, P. The 
Listening Walk 

• Rosinsky, N. Sound: 
Loud, Soft, HIgh and Low 

• Examples of vibrating 
materials that make sound 
include tuning forks and 
plucking a stretched string.  

• Examples of how sound can 
make objects vibrate include 
holding a piece of paper near 
a speaker or near a vibrating 
tuning fork. 

CS.S.K6.IS8 Explain how 
science properly limits its 
focus to “how” things 
physically exist and is not 
designed to answer issues of 
meaning, the value of things, 
or the mysteries of the 
human person. 

Standard: 1.PS4.2 - Make 
observations to conduct an 
evidence-based account that 
objects can be seen only 
when illuminated.  

• Boyd, L. Flashlight 
• Waring, G. Oscar 

and the Moth: A 
Book About Light 
and Dark 

• Rocco, J. Blackout 
• Yankey, L. Sun and 

Moon 

• Observations can include 
those made in a completely 
dark room, a pinhole box, or 
a video of a cave explorer.  

CS.S.K6.DS1 Display a sense 
of wonder and delight about 
the natural universe and its 
beauty. 

Standard: 1.PS4.3 - Plan and 
conduct an investigation to 
determine the effect of 
placing objects made with 
different materials in the path 
of a beam of light. 

• Golding, E. 
Moonlight Animals 

• Marino, G. Night 
Animals 

• Materials can include those 
that are transparent (clear 
plastic), translucent (wax 
paper), opaque (cardboard), 
and reflective (mirror).  

FIRST GRADE 
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CS.S.K6.IS7 Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with His purposes. 

Standard: 1.PS4.4 - Use tools 
and materials to design and 
build a device that uses light 
and sound to solve the 
problem of communicating 
over a distance. 

• People also use a variety 
of devices to 
communicate over long 
distances.  

• Zschock, H. Whoo’s 
There? A Bedtime 
Shadow Book 

• Devices can include a light 
source to send signals, paper 
cups and string telephones, 
and a pattern of drumbeats.   

LIFE SCIENCE – ORGANISMS (STRUCTURE AND PROCESS) 
 
 

CS.S.K6.IS2 Describe the 
relationships, elements, 
underlying order, harmony, 
and meaning in God’s 
creation. 

Standard: 1. LS1.1 Use 
materials to design a solution 
to a human problem by 
mimicking how plants and/or 
animals use their external 
parts to help them survive, 
grow, and meet their needs.  

• All organisms had 
external parts. Different 
animals use their body in 
different ways to see, 
hear, grasp, protect 
themselves, move, and 
seek, find or take in food, 
water, and air. Plants also 
have different parts to 
survive and grow. 

• Adult plants and animals 
can have young. In many 
kinds of animals, parents, 
and the offspring 
themselves engage in 
behaviors that help the 
offspring to survive.  

• Animals have body parts 
that capture and convey 
different kinds of 
information needed for 
growth and survival.  
Plants also respond to 
some external inputs. 

• Jenkins, S. Eye to Eye: 
How Animals See the 
World 

• Kamkwamba, W. The 
Boy Who Harnessed the 
Wind: Picture Book 
Edition 

• Fleming, C. Papa’s 
Mechanical Fish 

 

• Examples of human problems 
by mimicking plant or animal 
solutions.  

• Protective equipment that 
mimics turtle shells, acorn 
shells, or animal scales.  

• Stabilizing structures that 
mimic animal tails, or plant 
roots.  

• Keeping out intruders by 
mimicking thorns or animal’s 
quails.  

• Detecting intruders’ eyes and 
ears.  

CS.S.K6.GS3 Value the human 
body as the temple of the 
Holy Spirit. 

Standard: 1. LS1.2 Read texts 
and use media to determine 
patterns in behavior or 
parents and offspring that 
help offspring survive.  

• Cannon, J. Stellaluna 
• Carrick, C. Mothers 

Are Like That 
• Woelfle,G. Animal 

Families, Animal 
Friends 

• Kasza, K. Don’t 
Laugh, Joe! 

• Patterns of behaviors that 
offspring make that make 
parents respond.  

• Examples are crying, 
screaming, or other 
vocalizations.  
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LIFE SCIENCE – INHERITANCE AND VARIATION OF TRAITS 

CS.S.K6.GS1 Exhibit care and 
concern at all stages of life for 
each human person as an 
image and likeness of God. 

Standard: 1.LS3.1 - Make 
observations to construct an 
evidence-based account that 
young plants and animals are 
like, but not exactly like, their 
parents. 

• Young animals and plants 
are very much, but not 
exactly like their parents. 

• Individuals of the same 
kind of plant or animal 
are recognizable as 
similar but can also vary 
in many ways.  

 

• Knowles, S. Edward the 
Emu 

• Petty, D. I Don’t Want to 
Be a Frog 

• Waddell, M. Owl Babies 
• Fleming, D. Mama Cat 

Has Three Babies 

• Examples of patterns in 
plants or animal share.  

• Observations from different 
leaves from the same kind of 
plant, but observing how 
they are different (size, 
shape, color). 

•  Some dog breeds look like 
their parents but not exactly.  

EARTH SCIENCE – EARTH'S PLACE IN THE UNIVERSE 

CS.S.K6.DS4 Accept that 
scientific knowledge is a call 
to serve and not simply a 
means to gain power, 
material prosperity, or 
success. 

Standard: 1.ESS1.1 - Use 
observations of the sun, 
moon, and stars to describe 
patterns that can be 
predicted. 

• Patterns of the motion of 
the sun, moon, and stars 
in the sky can be 
observed, described, and 
predicted. 

• Seasonal patterns of 
sunrise and sunset can be 
observed, described, and 
predicted.  

• Curtis, C. I Took the 
Moon for. a Walk 

• Henkes, K. Kitten’s First 
Full Moon 

• Observing the patterns of the 
sun and moon and how they 
appear across the sky.  

• Noticing stars at night.  

CS.S.K6.IS8 Explain how 
science properly limits its 
focus to “how” things 
physically exist and is not 
designed to answer issues of 
meaning, the value of things, 
or the mysteries of the 
human person. 

Standard: 1.ESS1.2 - Make 
observations at different 
times of year to relate the 
amount of daylight to the 
time of year.    

• Asch, F. The Sun is 
My Favorite Star 

 

• Comparing the amount of 
daylight in the winter to 
spring and fall.  
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CATHOLIC CONNECTION 

(CARDINAL NEUMAN 
SOCIETY STANDARD) 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE – MATTER AND ITS INTERACTIONS 

CS.S.K6.IS9. Describe how the 
use of the scientific method 
to explore and understand 
nature differs, yet 
complements, the theological 
and philosophical questions 
one asks to understand God 
and His works. 

Standard:2.PS1.1 - Plan and 
conduct an investigation to 
describe and classify different 
kinds of materials by their 
observable properties. 
 

• Different kinds of matter 
exist and many of them 
can be solid or liquid, 
depending on 
temperature.  

 

• Matter can be described 
and classified by its 
observable properties.  

 

• Different properties are 
suited for different 
purposes.  

 

• A great variety of objects 
can be built up from a 
small set of pieces.  

 

• Heating or cooling a 
substance make cause 

• Mason, A. Touch It! 
Materials, Matter and 
You 

• Stille, D. Matter: See It, 
Touch It, Smell It 

• Observations can include 
color, texture, hardness, and 
flexibility.  

• Patterns could include the 
similar properties that 
different materials share.  

 
CS.S.K6.IS8. Explain how 
science properly limits its 
focus to “how” things 
physically exist and is not 
designed to answer issues of 
meaning, the value of things, 
or the mysteries of the 
human person. 

Standard: 2.PS1.2 - Analyze 
data obtained from testing 
different materials to 
determine which materials 
have the properties that are 
best suited for an intended 
purpose.  

• Hutts Aston, D. A 
Rock is Lively 

• Properties can include 
strength, flexibility, hardness, 
texture, and absorbency.  

CS.S.K6.DS4. Accept that 
scientific knowledge is a call 
to serve and not simply a 
means to gain power, 
material prosperity, or 
success. 

Standard: 2.PS1.3 - Make 
observations to construct an 
evidence-based account of 
how an object made of a 
small set of pieces can be 
disassembled and made into a 
new object.  

• Mason, D. Build It! 
Structures, Systems 
and You 

• Van Dusen, C. If I 
Built a Car 

• Beaty, A. Iggy Peck: 
Architect 

• Objects can include blocks, 
building bricks, or other small 
objects.  

CS.S.K6.IS7 Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with His purposes. 

Standard: 2.PS1.4 - Construct 
an argument with evidence 
that some changes caused by 
heating or cooling can be 
reversed and some cannot. 

• Hanson, A. Melting 
Matter 

• Zoehfeld, K.W. What 
is the World Made 
of? All About Solids, 
Liquids and Gasses 

• Examples of reversible 
changes could include 
materials such as water and 
butter at different 
temperatures. 

SECOND GRADE 
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changes that can be 
observed.  

 

• Sometimes these 
changes are reversible 
and sometimes they are 
not.  

• Ross, M.E. What’s 
the Matter in Mr. 
Whiskers’ Room? 

• Braun, E. Joe Joe the 
Wizard Brews Up 
Solids, Liquids and 
Gasses 

• Examples of irreversible 
changes could include 
cooking an egg, freezing a 
leaf, or heating paper. 

LIFE SCIENCE – ECOSYSTEMS (INTERACTIONS, ENERGY, AND DYNAMICS) 
 
 

CS.S.K6.DS3. Accept the 
premise that nature should 
not be manipulated simply at 
man’s will or only viewed as a 
thing to be used, but that 
man must cooperate with 
God’s plan for himself and for 
nature. 

Standard: 2.LS2.1 - Plan to 
conduct an investigation to 
determine if plants need 
sunlight and water to grow.  

• Plants depend on water 
and light to grow.  

• Plants depend on animals 
for pollination or to move 
their seeds around.  

• Designs can be conveyed 
through sketches, 
drawings, or physical 
modules.  

• These representations 
are useful in 
communicating ideas for 
a problem solution to 
other people.  

• Carle, E. The Tiny Seed 
• Krauss, R. The Carrot 

Seed 

• Assessment is limited to 
testing one variable at a time.  

CS.S.K6.DS2. Share concern 
and care for the environment 
as a part of God’s creation. 

Standard: 2.LS2.2 - Develop a 
simple model that mimics the 
function of an animal in 
dispersing seeds or pollinating 
plants.  

• Pallotta, J. Who will 
Plant a Tree? 

• Lawrence, E. From 
Bird Poop to Wind: 
How Seeds Get 
Around 

• Macken, J. Flip, 
Float, Fly! Seeds on 
the Move 

 

LIFE SCIENCE – BIOLOGICAL EVOLUTION (UNITY AND DIVERSITY) 

CS.S.K6.IS2. Describe the 
relationships, elements, 
underlying order, harmony, 
and meaning in God’s 
creation. 

Standard: 2.LS4.1 - Make 
observations of plants and 
animals to compare the 
diversity of life in different 
habitats, 

• There are many kinds of 
living things in any area, 
and they exist in different 
places on land and in 
water.  

• Fredericks, A. Under One 
Rock: Bugs, Slugs and 
Other Ughs 

• Emphasis is on the diversity 
of living things in each of the 
variety of different habitats.  



13 | P a g e  
 

 
EARTH SCIENCE – EARTH'S PLACE IN THE UNIVERSE 

CS.S.K6.DS1. Display a sense 
of wonder and delight about 
the natural universe and its 
beauty. 

Standard: 2.ESS1.1 - Use 
information from several 
sources to provide evidence 
that Earth events can occur 
quickly or slowly.  

• Some events happen very 
quickly; others occur very 
slowly and over a period 
much longer than one 
can observe.  

• Herman, J. The Magic 
School Bus Blows Its 
Top: A Book About 
Volcanoes 

• Meierhenry, M. The 
Mystery of the Round 
Rocks 

• Events in timescales could 
include volcanic explosions 
and earthquakes.  

EARTH SCIENCE- EARTH'S SYSTEMS 
 
 

CS.S.K6.DS3. Accept the 
premise that nature should 
not be manipulated simply at 
man’s will or only viewed as a 
thing to be used, but that 
man must cooperate with 
God’s plan for himself and for 
nature. 

Standard: 2.ESS2.1 - Compare 
multiple solutions designed to 
slow or prevent wind or water 
from changing the shape of 
the land. 

• Wind and water can 
change the shape of land.  

• Maps show where things 
are located. One can map 
the shapes and kinds of 
land and water in any 
area.  

• Water is found in the 
ocean, rivers, lakes, and 
ponds. Water exists as 
solid ice and liquid form.  

• It is useful to compare 
and test designs because 
there is always more than 
one possible solution to a 
problem.  

• Decristofano, C. The Sun 
and the Moon 

• Smith, P. How Do Wind 
and Water Change 
Earth? 

• Hyde, N. Soil Erosion and 
How to Prevent It 

• Solutions can include 
different designs of dikes, 
wind breaks, and different 
designs for using plants to 
hold back the land.  

CS.S.K6.IS4. Give examples of 
the beauty evident in God’s 
creation. 

Standard: 2.ESS2.2 - Develop 
a model to represent the 
shapes and kinds of land and 
bodies of water in an area. 

• Dorros, A. Follow 
the Water from 
Brook to Ocean 

• Locker, T. Water 
Dance 

• Smith, P. Earth’s 
Landforms and 
Bodies of Water 

• Lobel, A. Ming Lo 
Moves the 
Mountain 

 

CS.S.K6.DS4. Accept that 
scientific knowledge is a call 
to serve and not simply a 
means to gain power, 

Standard: 2.ESS2.3 - Obtain 
information to identify where 
water is found on Earth and 
that it can be solid or liquid.  

• Kerley, B. A Cool 
Drink of Water 

• Paul, M. Water is 
Water: A Book 
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material prosperity, or 
success. 

About the Water 
Cycle 

ENGINEERING AND TECHNOLOGY- ENGINEERING DESIGN 
 
 

CS.S.K6.IS7 Describe how the 
use of the scientific method 
to explore and understand 
nature differs, yet 
complements, the theological 
and philosophical questions 
one asks to understand God 
and His works. 

Standard: K.2.ETS1.1 - Ask 
questions, make observations, 
and gather information about 
a situation people want to 
change to define a simple 
problem that can be solved 
through the development of a 
new of improved object or 
tool.  

• A situation that peoples 
want to change or create 
can be approached as a 
problem to be solved 
through engineering. 

• Asking questions, making 
observations, and 
gathering information are 
helpful in thinking about 
problems. 

• Before beginning to 
design a solution, it is 
important to clearly 
understand the problem. 

• Designs can be conveyed 
through sketches, 
drawings, or physical 
models. These 
representations are 
useful in communicating 
ideas for a problem’s 
solution. 

• Because there is always 
more than one possible 
solution to a problem, it 
is useful to compare and 
test designs. 
 

  

CS.S.K6.IS11. List the basic 
contributions of significant 
Catholics to science such as 
Galileo, Copernicus, Mendel, 
and others. 

Standard: K.2.ETS1.2 - 
Develop a simple sketch, 
drawing, or physical model to 
illustrate how the shape of an 
object helps it function as 
needed to solve a given 
problem. 

  

CS.S.K6.IS7. Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with His purposes. 

Standard: K.2.ETS1.3 - 
Analyze data from tests of 
two objects designed to solve 
the same problem to compare 
the strengths and weaknesses 
of how each performs.  
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CATHOLIC 

CONNECTION 
MONTANA STATE 

STANDARD 
(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE 

3-PS2 MOTION AND STABILITY: FORCES AND INTERACTIONS 

CS.S.K6.GS2 Describe the 
unity of faith and reason 
with confidence that 
there exists no 
contradiction between 
the God of nature and 
the God of faith. 

Standard: 3-PS2-1.  
Plan and conduct an 
investigation to provide 
evidence of the effects of 
balanced and unbalanced 
forces on the motion of an 
object. 

• Force has both 
strength and 
direction. 

• Objects can exert 
forces on each other 

• Hall, K. Tug of war: 
All about Balance 

• Walsh, E. Balancing 
Act 

• Kroll, V. Equal 
Shmequal 
 

• Effects of balanced and 
unbalanced forces. 

 
• Examples: pushing on one side of 

ball makes that side move, 
pushing an object on both sides 
will not produce motion 

 
• Assessment: Limited to gravity 

being known as the force that 
pulls objects down. Limited to 
changing one variable at a time. 
(Number, size, direction of force) 
 
 

CS.S.K6.IS2 Describe the 
unity of faith and reason 
with confidence that 
there exists no 
contradiction between 
the God of nature and 
the God of faith. 

Standard: 3-PS2-2.  
Make observations and/or 
measurements of an object’s 
motion to provide evidence 
that a pattern can be used to 
predict future motion.  

• There are patterns in 
an object’s motion. 

• Tompert, A. Just a 
little bit 

• Mason, A. Move it! 
Motion, Forces and 
You 

• Create predictable patterns. 
• Examples: child swinging on a 

swing, a ball rolling back and 
forth in a bowl, two children on a 
seesaw 

 
• Assessment: Does not include 

period or frequency. 
 

CS.S.K6.IS8 Explain how 
science properly limits its 
focus to “how” things 

Standard: 3-PS2-3.  
Ask questions to determine 
cause and effect relationships 

• Objects in contact 
exert forces on each 
other. 

• Hughes, M. Magnet 
Max 

• Orientation of magnets 
affects the direction of 
magnetic force. 

THIRD GRADE 
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physically exist and is not 
designed to answer issues 
of meaning, the value of 
things, or the mysteries of 
the human person. 

of electric or magnetic 
interactions between two 
objects not in contact with 
each other. 

• Rosinsky, N. 
Magnets: Pulling 
Together, Pushing 
Apart 

• Watley, B. That 
Magnetic Dog 

• Schanzer, R. How 
Ben Franklin Stole 
the Lightning 

• Examples: hair from 
electrically charged balloon, 
force between 
electromagnet and steel 
paperclips, difference 
between strength of 
magnets. 

• Assessment: Limited to 
forces produced by objects 
that can be safely 
manipulated by students.  

CS.S.K6.IS11 List the 
basic contributions of 
significant Catholics to 
science such as Galileo, 
Copernicus, Mendel, and 
others. 

Standard: 3-PS2-4.  
Define a simple design 
problem that can be solved by 
applying scientific ideas about 
magnets.  

• Electric and magnetic 
forces do not require 
objects to be in 
contact. 

• Branley, F. What 
Makes A Magnet? 

• Stewart, J. Magnets 
• Alpert, B. A Look at 

Magnets 
• Weakland, M. 

Magnets Push, 
Magnets Pull 

• Define a design problem that 
can be solved using a 
magnet. 

• Examples: constructing a 
latch to keep a door shut, 
create a device to keep two 
objects from touching 

• Assessment: Apply scientific 
ideas to a simple problem. 

LIFE SCIENCE 

3-LS1 FROM MOLECULES TO ORGANISMS: STRUCTURES AND PROCESSES 

CS.S.K6.IS4 Give 
examples of the beauty 
evident in God’s creation. 

Standard: 3-LS1-1.  
Develop models to describe 
that organisms have unique 
and diverse life cycles, but all 
have in common birth, 
growth, reproduction, and 
death.  

• Plants and animals 
have unique life 
cycles. 

• Aston, D. A 
Butterfly is Patient 

• Swanson, S. To Be 
Like the Sun 

• Kimura, K. 999 
Tadpoles 

• Guiberson, B. 
Cactus Hotel 

• Organisms go through 
changes during their 
lifetime.  

• Examples: Frogs, Ladybugs 
• Assessment: Limited to 

flowering plants.  Does not 
include human reproduction. 

3-LS2 ECOSYSTEMS: INTERACTIONS, ENERGY, AND DYNAMICS 
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CS.S.K6.IS2 Describe the 
relationships, elements, 
underlying order, 
harmony, and meaning in 
God’s creation. 
 

Standard: 3-LS2-1. 
Construct an argument that 
some animals form groups 
that help members survive. 

• Group behavior helps 
animals obtain food, 
defend themselves 
and cope with 
changes. 

• Johnston, T. The 
Barn Owls 

• Asper-Smith, A. 
Have You Ever Seen 
a Smack of 
Jellyfish? An Animal 
Alphabet 

• Wright, A. A Tower 
of Giraffes 

• Nargi, L. The 
Honeybee Man 

• Groups may serve distinct 
functions and vary drastically 
in size. 

• Examples may include ants, 
bees, and meerkats. 

           3-LS3 HEREDITY: INHERITANCE AND VARIATION OF TRAITS  
 
 

CS.S.K6.IS3 Explain how 
creation is an outward 
sign of God’s love and 
goodness and, therefore, 
is “sacramental” in 
nature. 

Standard: 3-LS3-1  
Analyze and interpret data to 
provide evidence that plants 
and animals have traits 
inherited from their parents 
and the variation of these 
traits exists in a group of 
similar organisms. 

• Many characteristics 
of organisms are 
inherited from their 
parents. 

• Different organisms 
look and function 
differently because 
of inherited traits. 

• Patent, D. 
Grandfather’s 
Nose: Why We All 
Look Alike or 
Different 

• Leedy, L. Tracks in 
the Sand 

• Crenson, V. 
Horseshoe Crabs 
and Shorebirds: The 
Story of the Food 
Web 

• Patterns are the similarities 
and differences in traits. 

• Shared between parents and 
other offspring 

• Examples: puppies in the 
same litter 

• Assessment: Does not 
include inheritance and 
prediction of traits. Limited 
to non-human examples.  

CS.S.K6.IS4 Give 
examples of the beauty 
evident in God’s creation. 

Standard: 3-LSS-2  
Use evidence to support the 
explanation that traits can be 
influenced by the 
environment. 
 

• Many distinct 
characteristics are 
inherited from 
parents. 

• Some characteristics 
are results from the 
environment (diet, 
learning) 

• Jenkins, S. What Do 
You Do with a Tail 
Like This? 

• Miller, D. Arctic 
Lights, Arctic Nights 

• Bardoe, C. Gregor 
Mendel: The Friar 
who Grew Peas 

 

• Examples of environment 
affecting a trait: A normally 
tall plant having stunted 
growth because of 
insufficient watering. A dog 
given too much food and 
little exercise becomes 
overweight. 

3- LS4 BIOLOGICAL EVOLUTION: UNITY AND DIVERSITY 
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CS.S.K6.IS6 Describe 
God’s relationship with 
man and nature. 

Standard: 3-LS4-1 Analyze and 
interpret data from fossils to 
provide evidence of the 
organisms and the 
environments in which they 
lived long ago. 

• Some kinds of plants 
and animals that 
once lived on Earth 
are no longer found 
anywhere. 

• Fossils provide 
evidence about 
organisms that lived 
long ago and about 
their environments. 

• Baylor, B. If You Are 
a Hunter of Fossils 

• Aliki. Dinosaur 
Bones 

• Sanders, S. 
Crawdad Creek 

• Ewart, C. Fossil 

• Examples include type, size 
and distributions of fossils.  

• Examples could include 
marine fossils found on dry 
land, tropical plant fossils 
found in the Arctic or fossils 
of extinct organisms.  

• Assessment: Does not 
include identification of 
specific fossils or present 
plants and animals. Limited 
to major fossil types. 

CS.S.K6.DS1 Display a 
sense of wonder and 
delight about the natural 
universe and its beauty. 

Standard: 3-LS4-2 Use 
evidence to construct an 
explanation for how the 
variations in characteristics 
among individuals of the 
same species may provide 
advantages in surviving, 
finding mates, and 
reproducing. 

• The differences in 
characteristics 
between individuals 
in the same species 
provide advantages. 

• Advantages can help 
survive, find mates, 
and reproduce. 

• Cannon, J. 
Stellaluna 

• McDermot, G. 
Anansi the Spider: 
A Tale from the 
Ashanti 

• Cause and effect 
relationships  

• Examples could include 
plants that have larger 
thorns and are less likely to 
be eaten by predators. Some 
animals have camouflage 
that helps them survive. 

CS.S.K6.DS3 Accept the 
premise that nature 
should not be 
manipulated simply at 
man’s will or only viewed 
as a thing to be used, but 
that man must cooperate 
with God’s plan for 
himself and for nature. 

Standard: 3-LS4-3 Construct 
an argument with evidence 
that in a particular habitat 
some organisms can survive 
well, some survive less well, 
and some cannot survive at 
all.  

• Some kinds of 
organisms survive 
well, some survive 
less well, and some 
cannot survive at all 
depending on a 
particular 
environment. 

• Gall, C. Dear Fish 
• Barrett, J. Animals 

Should Definitely 
Not Wear Clothing 

• Rockwell, A. 
Backyard Bear 

• Lionni, L. Fish is 
Fish 

• Examples could include 
needs and characteristics of 
organisms and habitats.  

• The organism and habitat 
make up a system that 
depends on each other. 

CS.S.K6.DS2 Share 
concern and care for the 
environment as a part of 
God’s creation. 

Standard:3-LS4-4 Make a 
claim about the merit of a 
solution to a problem caused 
when the environment 
changes and the types of 

• Populations live in a 
variety of habitats. 

• A change in a habitat 
affects the organisms 
living there. 

• Base, G. The Water 
Hole 

• Peet, B. The Wump 
World 

• Brown, P. The 
Curious Garden 

• Examples could include 
changes in land 
characteristics, water 
distribution, temperature, 
food, and other organisms.  
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plants and animals that live 
there may change. 

• Assessment does not include 
the greenhouse effect or 
climate change. 

    3-ESS2 EARTH’S SYSTEMS 
 
 

CS.S.K6.IS9 Describe how 
the use of the scientific 
method to explore and 
understand nature 
differs, yet complements, 
the theological and 
philosophical questions 
one asks to understand 
God and His works. 

Standard:3-ESS2-1 Represent 
data in tables and graphical 
displays to describe typical 
weather conditions expected 
during a particular season. 

•  Scientists record 
patterns of the 
weather across 
various times and 
areas so they can 
make predictions 
about what kind of 
weather might 
happen next. 

• Rabe, T. Oh Say Can 
You Say What’s the 
Weather Today? All 
About Weather 

• DeWitt, L. What 
Will the Weather 
Be? 

• Examples could include 
average temperature, 
precipitation, and wind 
direction. 

• Assessment is limited to 
pictographs and bar graphs. 

 

CS.S.K6.IS4 Give 
examples of the beauty 
evident in God’s creation. 

Standard: 3: ESS2-2 Obtain 
and combine information to 
describe climates in different 
regions of the world.  

• Climate describes a 
range of an area’s 
typical weather 
conditions and the 
extent to which 
those conditions vary 
over the years. 

• Singer, M. On the 
Same Day in 
March: A Tour of 
the World’s 
Weather 

• Aillaud, C. Recess at 
20 Below 

• Alberti, T. Climates 

• Assessment does not include 
climate change. 

3-ESS3 Earth and Human Activity  
 
 
 

CS.S.K6.IS7 Describe how 
science and technology 
should always be at the 
service of humanity and, 
ultimately, to God, in 
harmony with His 
purposes 

Standard: 3-ESS3-1 Make a 
claim about the merit of a 
design solution that reduces 
the impacts of a weather-
related hazard. 

• A variety of natural 
hazards result from 
natural processes. 

• Humans cannot 
eliminate natural 
hazards but can take 
steps to reduce their 
impacts. 

• Seuss, D. 
Bartholomew and 
the Oobleck 

• Rose, C. Over in the 
Wetlands: A 
Hurricane-on-the-
Bayou Story 

• Simon, S. 
Tornadoes 

• Examples of design solutions 
could include barriers to 
prevent flooding, wind 
resistant roofs, and lightning 
rods. 
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CATHOLIC CONNECTION 

(CARDINAL NEUMAN SOCIETY 
STANDARD) 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE 
IDEAS 

SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE 

4-PS3 ENERGY 

CS.S.K6.IS11 List the basic 
contributions of significant 
Catholics to science such as 
Galileo, Copernicus, Mendel, and 
others. 

Standard: 4-PS3-1 

Use evidence to construct 
an explanation relating to 
speed of an object to the 
energy of that object.  

• The faster a given 
object moves, the 
more energy it 
possesses. 

 

• Young, C. Ten 
Birds 

• Kamkwamba. W 
& Mealer, B. The 
Boy Who 
Harnessed the 
Wind 

• Mason, P. 
Rollercoaster! 
Motion and 
Acceleration 

• Assessment does not include 
quantitative measures of 
changes in the speed of and 
object. 

 

 

CS.S.K6.DS1 Display a sense of 
wonder and delight about the 
natural universe and its beauty. 

Standard: 4-PS3-2 

Make observations to 
provide evidence that 
energy can be transferred 
from place to place by 
sound, light, heat, and 
electric currents. 

• Energy can be 
moved from place 
to place by moving 
objects through 
sound, light, or 
electric currents.  

• When objects 
collide, energy can 
be transferred 

• Hayes, A. Meet 
the Orchestra 

• Berger, M. 
Switch On, 
Switch Off 

• Stille, D. 
Temperature: 
Heating Up and 
Cooling Down 

• Assessment does not include 
quantitative measurements of 
energy. 

 

FOURTH GRADE 
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from one object to 
another. 

• Light transfers 
energy from place 
to place. 

CS.S.K6.DS3 Accept the premise 
that nature should not be 
manipulated simply at man’s will 
or only viewed as a thing to be 
used, but that man must 
cooperate with God’s plan for 
himself and for nature. 

Standard: 4-PS3-3.  

Ask questions and predict 
outcomes about the changes 
in energy that occur when 
objects collide. 

• When objects 
collide, the contact 
forces transfer 
energy.  

• Energy can also be 
transferred from 
place to place by 
electric currents, 
which can produce 
motion, sound, 
heat or light. 

• Bradley, K. 
Energy Makes 
Things Happen 

• Emphasis is on the change in 
the energy due to the 
change in speed. 

• Assessment does not include 
quantitative measurements 
of energy. 

CS.S.K6.DS4 Accept that 
scientific knowledge is a call to 
serve and not simply a means to 
gain power, material prosperity, 
or success. 

Standard: 4-PS3-4.  

Apply scientific ideas to 
design, test, and refine a 
device that converts energy 
from one form to another.  

• “Produce Energy” 
refers to the 
conversion of 
stored energy into 
a form of practical 
use. 

• Beaty, A. Rosie 
Revere, Engineer 

• Spires, A. The 
Most 
Magnificent 
Thing 

• Drummond, A.  
Energy Island: 
How One 
Community 
Harnessed the 
Wind and 
Changed Their 
World 

• Examples could include 
electric circuits that convert 
electrical energy into motion 
energy of a vehicle, light or 
sound. 

• Assessment should be 
limited to examples of 
motion energy to electric 
energy or stored energy to 
cause motion of produce 
light or sound. 
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4-PS4 WAVES AND THEIR APPLICATIONS IN TECHNOLOGIES FOR INFORMATION TRANSFER 

CS.S.K6.IS7 Describe how science 
and technology should always be 
at the service of humanity and, 
ultimately, to God, in harmony 
with His purposes. 

Standard: 4-PS4-1.  

Develop a model of waves to 
describe patterns in terms of 
amplitude and wavelength 
and that waves can cause 
objects to move. 

• Waves of the same 
type differ in 
amplitude and 
wavelength. 

• Waves are regular 
patterns on 
motion. 

• Pfeffer, W. 
Sounds All 
Around 

• Polacco, P. 
Thunder Cake 

• Johnson, R. How 
Does Sound 
Change? Light 
and Sound 
Waves Close Up 

 

• Examples of models could 
include diagrams, analogies, 
and physical models using 
wire. 

• Assessment does not include 
interference effects, 
electromagnetic waves, non-
periodic waves or 
quantitative models of 
amplitude and wavelength. 

CS.S.K6.IS8 Explain how science 
properly limits its focus to “how” 
things physically exist and is not 
designed to answer issues of 
meaning, the value of things, or 
the mysteries of the human 
person. 

Standard: 4-PS4-2 
 
Develop a model to describe 
that light reflecting from 
objects and entering the eye 
allows objects to be seen. 

• An object can be 
seen with light 
reflected from its 
surface enters the 
eye. 

• Berne, J. On a 
Beam of Light: A 
Story of Albert 
Einstein 

 

• Assessment does not include 
knowledge of specific colors 
reflected and seen, the 
cellular mechanisms of 
vision, or how the retina 
works. 

CS.S.K6.IS9 Describe how the use 
of the scientific method to 
explore and understand nature 
differs, yet complements, the 
theological and philosophical 
questions one asks in order to 
understand God and His works. 

Standard: 4-PS4-3. 
 
Generate and compare 
multiple solutions that use 
patterns to transfer 
information. 

• Digitized 
information can be 
transmitted over 
long distances.  

• High-tech devices, 
such as computers 
or cell phones can 
receive and decode 
information. 

• Asare, M. Sosu’s 
Call 

• Liukas. L. Hello 
Ruby 

• Examples of solutions could 
include drums sending 
coded information through 
sound waves, or morse code 
to send a text. 
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LIFE SCIENCE 

                                                                       4-LS1 FROM MOLECULES TO ORGANISMS: STRUCTURES AND PROCESSES 

CS.S.K6.GS1 Exhibit care and 
concern at all stages of life for 
each human person as an image 
and likeness of God. 

Standard:4-LS1-1. 

Construct an argument that 
plants and animals have 
internal and external 
structures that function to 
support survival, growth, 
behavior, and reproduction. 

• Plants and animals 
have both internal 
and external 
structures. 

• These structures 
help serve 
functions in 
growth, survival, 
behavior, and 
reproduction. 

• Stewart, M. 
Feathers: Not 
Just for Flying 

 

• Examples of structures 
include thorns, stems, roots, 
colored petals, heart, 
stomach, lung, brain, and 
skin. 

• Assessment is limited to 
macroscopic structures of 
plant and animal systems. 

CS.S.K6.IS4 Give examples of the 
beauty evident in God’s creation. 

 

Standard: 4-LS1-2. 

Use a model to desribe that 
animals receieve different 
types of information 
through their senses, 
process the information in 
their brain, and respond to 
the information in different 
ways. 

• Different sense 
receptors are 
specialized for 
kinds of 
information.  

• Animals are able to 
use their 
perceptions and 
memories to guide 
their actions. 

• Hickman, P. 
Animal Senses: 
How Animals 
See, Hear, Taste, 
Smell and Feel 

• Hall, K. Animal 
Sight 

 

• Emphasis is on the systems 
of information transfer. 

• Assessment does not include 
the mechanisms by which 
the brain stores and recalls 
information. 

 
EARTH SCIENCE 

 
 

4-ESS1 EARTH’S PLACE IN THE UNIVERSE 
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CS.S.K6.DS1 Display a sense of 
wonder and delight about the 
natural universe and its beauty. 

Standard: 4-ESS1-1 

Identify evidence from 
patterns in rock formations 
and fossils in rock layers to 
support an explanation for 
changes in a landscape over 
time. 

 

• Local, regional, and 
global patterns of 
rock formations 
reveal changes 
over time due to 
earth forces. 

• The presence and 
location of certain 
fossil types 
indicate the order 
in which rock 
layers were 
formed. 

• Hooper, M. The 
Pebble In My 
Pocket: A History 
of Our Earth 

• Aston, D. A Rock 
is Lively 

 

 

 

• Examples could include rock 
layers with marine shell 
fossils above rock layers 
with plant fossils and no 
shells would indicate a 
change from land to water; 
and a canyon with different 
rock layers in the walls and a 
river at the bottom would 
indicate that over time the 
river cut through the rock. 

• Assessment does not include 
knowledge of the 
mechanism of rock 
formation or memorization 
of specific rock formations. 

                                                                                                                                    4-ESS2 EARTH’S SYSTEMS 

CS.S.K6.DS2 Share concern and 
care for the environment as a 
part of God’s creation. 

Standard:  

4-ESS2-1  

Make observations and/or 
measurements to provide 
evidence of the effects of 
weathering or the rate of 
erosion by water, ice, wind, 
or vegetation. 

• Rainfall helps to 
shape the land and 
affects the types of 
living things found 
in a region. 

• Water, ice, wind, 
living organisms 
and gravity break 
rock, soils, and 
sediments into 

• Kalman, B. What 
Shapes the Land? 

• Koontz, R. 
Erosion, 
Changing Earth’s 
Surface 

• Vieira, J. Grand 
Canyon: A Trail 
Through Time 

• Examples could include 
angle of slope in the 
downhill movement of 
water, amount of 
vegetation, speed of wind, 
relative rate of deposition, 
cycles of freezing and 
thawing of water, cycles of 
heating and cooling, and 
volume of water flow. 
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smaller particles 
and move them 
around. 

• Living things affect 
the physical 
characteristics of 
their regions. 

 • Assessment is limited to a 
single form of weathering or 
erosion. 

CS.S.K6.IS7 Describe how science 
and technology should always be 
at the service of humanity and, 
ultimately, to God, in harmony 
with His purposes. 

Standard:  

4-ESS2-2 Analyze and 
interpret data from maps to 
describe patterns of the 
Earth’s features. 

• The locations of 
mountain ranges, 
deep ocean 
trenches, ocean 
floor structures, 
earthquakes, and 
volcanoes occur in 
patterns.  

• Most earthquakes 
and volcanoes 
occur in bands that 
are often along 
boundaries 
between 
continents and 
oceans. 

• Major mountain 
chains form inside 
continents near 
their edges.  

• Maps can help 
locate the different 
land and water 
features of Earth. 

• Hartman, G. As 
the Crow Flies: A 
First Book of 
Maps 

 

• Maps can include 
topographic maps of Earth’s 
land and ocean floor, maps 
of the locations of 
mountains, continental 
boundaries, volcanoes, and 
earthquakes. 

                                                                                                                          4-ESS3 EARTH AND HUMAN ACTIVITY 
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CS.S.K6.DS2 Share concern and 
care for the environment as a 
part of God’s creation. 

Standard:  

4-ESS3-1  

Obtain and combine 
information to describe that 
energy and fuels are derived 
from natural resources and 
that there uses affect the 
environment. 

• Energy and fuels 
that humans use 
are derived from 
natural sources, 
and their use 
affects the 
environment in 
multiple ways. 

• Some resources 
are renewable over 
time, and others 
are not. 

• Bouler, O. 
Olivia’s Birds: 
Saving the Gulf 

• Bang, M. & 
Chisholm, P. 
Buried Sunlight: 
How Fossil Fuels 
Have Changed 
the Earth. 

• Rockwell, A. 
What’s So Bad 
About Gasoline? 
Fossil Fuels and 
What They Do 

• Examples of renewable 
energy could include wind 
energy, water behind dams 
and sunlight. 

• Examples of non-renewable 
energy resources are fossil 
fuels. 

• Examples of environmental 
effects could include loss of 
habitat due to dams, loss of 
habitat due to surface 
mining, and air pollution 
from burning fossil fuels. 

CS.S.K6.DS3 Accept the premise 
that nature should not be 
manipulated simply at man’s will 
or only viewed as a thing to be 
used, but that man must 
cooperate with God’s plan for 
himself and for nature. 

Standard: 4-ESS3-2  

Generate and compare 
multiple solutions to reduce 
the impacts of natural Earth 
processes on humans. 

• A variety of 
hazards result from 
natural processes. 

• Humans cannot 
eliminate the 
hazards but can 
take steps to 
reduce their 
impacts. 

• Testing a solution 
involves 
investigating how 
well it performs 
under different 
conditions. 

• Nivola, C. 
Planting the 
Trees of Kenya: 
The Story of 
Wangari Mathaai 

• Examples of solutions could 
include designing an 
earthquake resistant 
building and improving 
monitoring of volcanic 
activity. 

• Assessment is limited to 
earthquakes, floods, 
tsunamis, and volcanic 
eruptions. 
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CATHOLIC CONNECTION 
(CARDINAL NEUMAN 
SOCIETY STANDARD) 

 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE 

• Students understand that 
a scientific view of the 
intricacies of the world 
around us allows a more 
profound understanding 
of God’s creation. 

• 5-PS1-1 Matter and Its 
Interactions:  

 
Develop a model to describe 
that matter is made of 
particles too small to be seen. 

• Matter of any type can 
be subdivided into 
particles that are too 
small to see, but even 
then the matter still 
exists and can be 
detected by other means. 
A model showing that 
gases are made from 
matter particles that are 
too small to see and are 
moving freely around in 
space can explain many 
observations, including 
the inflation and shape of 
a balloon and the effects 
of air on larger particles 
or objects. (5-PS1-1)  
 
 

•  The amount (weight) of 
matter is conserved 
when it changes form, 
even in transitions in 
which it seems to vanish. 
(5-PS1-2) 

• Measurements of a 
variety of properties can 
be used to identify 

• Students will investigate 
the life and work of an 
acknowledged science 
figure (researcher, 
inventor, physicist, etc.) 
and write an essay on 
how this individual’s life 
and work showed 
respect for humanity as 
well as for scientific 
discovery and progress. 
(Science, Language Arts, 
Religion) 

• Students will discuss 
various forms of carbon 
and debate which form 
is more important to our 
quality of life (e.g., 
carbon in the form of 
diamonds or coal?) 
(Science, Social Studies) 

• Produce a classroom 
newsletter that focuses 
on protecting and 
conserving our natural 
resources (coastal beach 
erosion, wildlife 
habitats, and ways to 
reuse/recycle). (Science) 

Developing and Using Models 
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. • Develop a model to 
describe phenomena. (5-PS1-1)  
 
 
 
 
 
 
 
 
 
 

FIFTH GRADE 
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 • 5-PS1-2 Matter and Its 
Interactions: 

 
Measure and graph quantities 
to provide evidence that 
regardless of the type of 
change that occurs when 
heating, cooling, or mixing 
substances, the total weight 
of matter is conserved. 

 

materials. (Boundary: At 
this grade level, mass and 
weight are not 
distinguished, and no 
attempt is made to 
define the unseen 
particles or explain the 
atomic-scale mechanism 
of evaporation and 
condensation.) (5-PS1-3) 

 
PS1.B: Chemical Reactions  

 
• •When two or more 

different substances are 
mixed, a new substance 
with different properties 
may be formed. (5-PS1-4) 

 
• No matter what reaction 

or change in properties 
occurs, the total weight 
of the substances does 
not change. (Boundary: 
Mass and weight are not 
distinguished at this 
grade level.) (5- PS1-2) 

• Students will develop an 
ongoing list of 
community service 
activities that can 
sensitize them to 
individual and collective 
responsibility for caring 
for local water and other 
energy-generating 
resources. (Social 
Studies, Science, Religion 

• Students will analyze 
and debate how the 
earth’s ecosystems can 
be changed if individuals 
or groups of people act 
irresponsibly. (Science, 
Language Arts, Social 
Studies) 

• Students will discuss the 
many effects of pollution 
on all forms of life and 
create visuals that 
illustrate how the local 
community can protect 
the health of all of its 
citizens. (Science, Social 
Studies, Art) 

• Students write 
poems/prayers/songs 
that celebrate the gifts 
of creation. (Language 
Arts, Science, Religion) 

Using Mathematics and 
Computational Thinking 
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. • 
Measure and graph quantities 
such as weight to address 
scientific and engineering 
questions and problems. (5-PS1-
2) 
 
 
 
 
 
 
 
 
 
 
 

 • 5-PS1-3 Matter and Its 
Interactions: 

 

• See Above  • Make observations and 
measurements to produce data to 
serve as the basis for evidence for 
an explanation of a phenomenon. 
(5- PS1-3)  
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Make observations and 
measurements to identify 
materials based on their 
properties. 
 

 
 

 • 5-PS1-4 Matter and Its 
Interactions: 

 
Conduct an investigation to 
determine whether the 
mixing of two or more 
substances results in new 
substances. 

 

• See Above  • 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. (5-PS1-4) 

 • 5-PS2-1 Motion & 
Stability: Forces and 
Interactions 

 
Support an argument that the 
gravitational force exerted by 
Earth on objects is directed 
down. 

 

• The gravitational force of 
Earth acting on an object 
near Earth’s surface pulls 
that object toward the 
planet’s center. (5-PS2-1) 

 Engaging in Argument from 
Evidence  
• 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). • Support an 
argument with evidence, 
data, or a model. (5- PS2-
1),(5- ESS1-1) 

LIFE SCIENCE 

• Students will be able to 
demonstrate stewardship 
imbued with Catholic 
values in the care of local 
and global environments; 

• 5-PS3-1 Energy: 
 
Use models to describe that 
energy in animals’ food (used 
for body repair, growth, 
motion, and to maintain body 

• The energy released 
[from] food was once 
energy from the sun that 
was captured by plants in 
the chemical process that 

 Developing and Using Models 
Modeling in 3–5 builds on K–2 
experiences and progresses to 
building and revising simple 
models and using models to 



30 | P a g e  
 

• Students will be able to 
relate concepts of 
heredity and 
reproduction to Catholic 
teaching; 

• Students will be able to 
discuss the theory of 
evolution in the context 
of Catholic teaching 
about the origin of life. 

warmth) was once energy 
from the sun. 

 

forms plant matter (from 
air and water). (5- PS3-1)  

represent events and design 
solutions.  
• Use models to describe 
phenomena. (5-PS3-1) 

 

 • 5.LS1.1 Matter and 
Energy in Organisms & 
Ecosystems: 

 
Support an argument that 
plants get the materials they 
need for growth chiefly from 
air and water. 

• LS1.C: Organization for 
Matter and Energy Flow 
in Organisms  

•  Food provides animals 
with the materials they 
need for body repair and 
growth and the energy 
they need to maintain 
body warmth and for 
motion. (secondary to 5-
PS3-1) 

• Plants acquire their 
material for growth 
chiefly from air and 
water. (5-LS1-1)  

 Developing and Using Models 
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. • Use models to 
describe phenomena. (5-PS3-1) 

 • 5.LS2.1 Matter and 
Energy in Organisms & 
Ecosystems: 

 
Create a model to describe 
the movement of matter 
among plants, animals, 
decomposers, and the 
environment. 
 

• LS2.A: Interdependent 
Relationships in 
Ecosystems • The food of 
almost any kind of animal 
can be traced back to 
plants. Organisms are 
related in food webs in 
which some animals eat 
plants for food and other 
animals eat the animals 

 • Develop a model to describe 
phenomena. (5-LS2-1)  
Engaging in Argument from 
Evidence 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 
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 that eat plants. Some 
organisms, such as fungi 
and bacteria, break down 
dead organisms (both 
plants or plants parts and 
animals) and therefore 
operate as 
“decomposers.” 
Decomposition 
eventually restores 
(recycles) some materials 
back to the soil. 
Organisms can survive 
only in environments in 
which their particular 
needs are met. A healthy 
ecosystem is one in 
which multiple species of 
different types are each 
able to meet their needs 
in a relatively stable web 
of life. Newly introduced 
species can damage the 
balance of an ecosystem. 
(5-LS2-1) LS2.B: Cycles of 
Matter and Energy 
Transfer in Ecosystems • 
Matter cycles between 
the air and soil and 
among plants, animals, 
and microbes as these 
organisms live and die. 
Organisms obtain gases, 
and water, from the 
environment, and release 
waste matter (gas, liquid, 
or solid) back into the 
environment. (5-LS2-1) 

relevant evidence about the 
natural and designed world(s). 
 
• Support an argument with 

evidence, data, or a model. 
(5- LS1-1) 

 
Connections to Nature of Science  
 
Science Models, Laws, 
Mechanisms, and Theories 
Explain Natural Phenomena  
 
• Science explanations describe 
the mechanisms for natural 
events. (5- LS2-1) 
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EARTH & SPACE SCIENCE 

• Students will be able to 
compare/describe life 
from the fossil record 
with modern life forms 
and discuss Biblical 
implications; 

• Students will be able to 
discuss the theory of 
evolution in the context 
of Catholic teaching 
about the origin of life; 

• Students will be able to 
work cooperatively, 
respecting each other’s 
ideas, roles and abilities; 

• Students will be able to 
understand that the 
scope of God’s creation 
exists past Earth and 
encompasses the 
universe; 
 

• 5.ESS2.1 Earth’s Systems: 
 
Develop a model using an 
example to describe ways the 
geosphere, biosphere, 
hydrosphere, and/or 
atmosphere interact. 

• Earth’s major systems are 
the geosphere (solid and 
molten rock, soil, and 
sediments), the 
hydrosphere (water and 
ice), the atmosphere 
(air), and the biosphere 
(living things, including 
humans). These systems 
interact in multiple ways 
to affect Earth’s surface 
materials and processes. 
The ocean supports a 
variety of ecosystems 
and organisms, shapes 
landforms, and influences 
climate. Winds and 
clouds in the atmosphere 
interact with the 
landforms to determine 
patterns of weather. (5-
ESS2-1) 

 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. • Develop a model 
using an example to describe a 
scientific principle. (5- ESS2-1) 

• Students will be able to 
understand that God 
calls us to care for His 
creation; 

• Students will be able to 
connect concepts and 
skills learned in science 
with an understanding of 
God as the center of all 
things; 

• Students will be able to 
demonstrate stewardship 

• 5.ESS2.2 Earth’s Systems: 
 
Describe and graph the 
amounts and percentages of 
water and fresh water in 
various reservoirs to provide 
evidence about the 
distribution of water on Earth. 

• Nearly all of Earth’s 
available water is in the 
ocean. Most fresh water 
is in glaciers or 
underground; only a tiny 
fraction is in streams, 
lakes, wetlands, and the 
atmosphere. (5- ESS2-2)  

 Using Mathematics and 
Computational Thinking 
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. • 
Describe and graph quantities 
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imbued with Catholic 
values in the care of local 
and global environments. 

• Students understand the 
importance of scientific 
understanding as a 
necessary tool for 
responsible stewardship 
of the earth and its many 
inhabitants. 

such as area and volume to 
address scientific questions. (5-
ESS2-2) 

• Students will be able to 
work cooperatively, and 
respect each other’s 
ideas, roles and abilities 

• Students will be able to 
discuss the theory of 
evolution in the context 
of Catholic teaching 
about the origin of life; 

• Students will be able to 
work cooperatively, and 
respect each other’s 
ideas, roles and abilities 

• 5.ESS3.1 Earth’s Systems: 
 
Obtain and compare 
information about ways 
individual communities use 
science ideas to protect the 
Earth’s resources and 
environment. 

• Human activities in 
agriculture, industry, and 
everyday life have had 
major effects on the land, 
vegetation, streams, 
ocean, air, and even 
outer space. But 
individuals and 
communities are doing 
things to help protect 
Earth’s resources and 
environments. (5-ESS3-1) 

  

 
 • 5-PS2-1 Motion & 

Stability: Forces and 
Interactions 

 
Support an argument that the 
gravitational force exerted by 
Earth on objects is directed 
down. 

• The gravitational force of 
Earth acting on an object 
near Earth’s surface pulls 
that object toward the 
planet’s center. (5-PS2-1) 

 Engaging in Argument from 
Evidence  
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). • 
Support an argument with 
evidence, data, or a model. (5- 
PS2-1),(5- ESS1-1) 
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 • 5.ESS1.1 Space Systems 
(Stars and the Solar 
System): 

 
Support an argument that 
differences in the brightness 
of The Sun compared to other 
stars is due to their relative 
distances from Earth. 

ESS1.A: The Universe and its 
Stars  
• The sun is a star that 

appears larger and 
brighter than other stars 
because it is closer. Stars 
range greatly in their 
distance from Earth. (5-
ESS1-1) 

 Engaging in Argument from 
Evidence  
 
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).  
 
• Support an argument with 
evidence, data, or a model. (5- 
PS2-1),(5- ESS1-1) 

 • 5.ESS1.2 Space Systems 
(Stars and the Solar 
System): 

 
Represent data in graphical 
displays to reveal patterns of 
daily changes in length and 
direction of shadows, day and 
night, and the seasonal 
appearance of some stars in 
the night sky. 

• ESS1.B: Earth and the 
Solar System • The orbits 
of Earth around the sun 
and of the moon around 
Earth, together with the 
rotation of Earth about 
an axis between its North 
and South poles, cause 
observable patterns. 
These include day and 
night; daily changes in 
the length and direction 
of shadows; and different 
positions of the sun, 
moon, and stars at 
different times of the 
day, month, and year. (5-
ESS1-2) 

 Analyzing and Interpreting Data 
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. • Represent data 
in graphical displays (bar graphs, 
pictographs and/or pie charts) to 
reveal patterns that indicate 
relationships. (5-ESS1-2) 

Engineering Design 
 

• Students will be able to 
understand the 
responsibility to take 

• 5.ETS1.1 Engineering 
Design: 

 

• ETS1.A: Defining and 
Delimiting Engineering 
Problems  

 Asking Questions and Defining 
Problems Asking questions and 
defining problems in 3–5 builds 
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care of their own 
spiritual and physical 
well-being; 

• Students will be able to 
understand that God 
calls us to care for His 
creation; 

• Students will be able to 
connect concepts and 
skills learned in science 
with an understanding of 
God as the center of all 
things; 

• Students will be able to 
work cooperatively, and 
respect each other’s 
ideas, roles, and abilities. 
Students will be able to 
demonstrate stewardship 
imbued with Catholic 
values in the care of local 
and global environments. 

Define a simple design 
problem reflecting a need or a 
want that includes specific 
criteria for success and 
constraints on materials, 
time, or cost. 

• Possible solutions to a 
problem are limited by 
available materials and 
resources (constraints). 
The success of a designed 
solution is determined by 
considering the desired 
features of a solution 
(criteria). Different 
proposals for solutions 
can be compared on the 
basis of how well each 
one meets the specified 
criteria for success or 
how well each takes the 
constraints into account. 
(3-5- ETS1-1)  

• ETS1.B: Developing 
Possible Solutions • 
Research on a problem 
should be carried out 
before beginning to 
design a solution. Testing 
a solution involves 
investigating how well it 
performs under a range 
of likely conditions. (3-5-
ETS1-2) • At whatever 
stage, communicating 
with peers about 
proposed solutions is an 
important part of the 
design process, and 
shared ideas can lead to 
improved designs. (3-5-
ETS1-2) 

on grades K–2 experiences and 
progresses to specifying 
qualitative relationships. • 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. (3-5-ETS1-1) 

 • 5.ETS1.2 Engineering 
Design: 

ETS1.B: Developing Possible 
Solutions  

 Constructing Explanations and 
Designing Solutions Constructing 
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Generate and compare 
multiple possible solutions to 
a problem based on how well 
each is likely to meet the 
criteria and constraints of the 
problem. 

• Research on a problem 
should be carried out 
before beginning to 
design a solution. Testing 
a solution involves 
investigating how well it 
performs under a range 
of likely conditions. (3-5-
ETS1-2) • At whatever 
stage, communicating 
with peers about 
proposed solutions is an 
important part of the 
design process, and 
shared ideas can lead to 
improved designs. (3-5-
ETS1-2) 

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. • Generate and 
compare multiple solutions to a 
problem based on how well they 
meet the criteria and constraints 
of the design problem. (3- 5-ETS1-
2) 

 • 5.ETS1.3 Engineering 
Design: 

 
Plan and carry out fair tests in 
which variables are controlled 
and failure points are 
considered to identify aspects 
of a model or prototype that 
can be improved. 

ETS1.B: Developing Possible 
Solutions  
• Research on a problem 

should be carried out 
before beginning to 
design a solution. Testing 
a solution involves 
investigating how well it 
performs under a range 
of likely conditions. (3-5-
ETS1-2) • At whatever 
stage, communicating 
with peers about 
proposed solutions is an 
important part of the 
design process, and 
shared ideas can lead to 
improved designs. (3-5-
ETS1-2) • Tests are often 
designed to identify 
failure points or 

 Planning and Carrying Out 
Investigations 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. • 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. (3-5-ETS1-3)  
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difficulties, which suggest 
the elements of the 
design that need to be 
improved. (3-5-ETS1- 3) 
ETS1.C: Optimizing the 
Design 

 
Solution  
• Different solutions need to 
be tested in order to 
determine which of them best 
solves the problem, given the 
criteria and the constraints. 
(3-5- ETS1-3) 

 

 

CATHOLIC CONNECTION 
(CARDINAL NEUMAN SOCIETY 

STANDARD) 

MONTANA STATE 
STANDARD 

(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

PHYSICAL SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 

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 or removed. 
[Clarification Statement: 
Emphasis is on qualitative 
molecular-level models of 
solids, liquids, and gases to 
show that adding or removing 
thermal energy increases or 
decreases kinetic energy of 

Gases and liquids are made of 
molecules or inert atoms that are 
moving about relative to each 
other. (MS-PS1-4)  
In a liquid, the molecules are 
constantly in contact with others; 
in a gas, they are widely spaced 
except when they happen to 
collide. In a solid, atoms are closely 
spaced and may vibrate in position 
but do not change relative 
locations. (MS-PS1-4)  

Common Core State Standards 
Connections:  
 
ELA/Literacy –  

• RST.6-8.1 Cite  
• RST.6-8.7 Integrate 

(e.g., in a flowchart, 
diagram, model, 
graph, or table). (MS-
ESS3-2)  

• WHST.6-8.1 (MS-ESS3-
4)  

Cause and Effect  
 
Cause and effect 
relationships may be used 
to predict phenomena in 
natural or designed 
systems. (MS-PS1-4)  
 
 
 
 
 
 

SIXTH GRADE 
 



38 | P a g e  
 

respecting creation 
and their beliefs. 

• Students will learn to 
utilize the scientific 
method in their 
study of Physical 
Science by creating 
questions, doing a 
research, forming a 
hypothesis based on 
experiment 
observations, 
analyzing and 
drawing conclusions, 
and then 
communicating their 
findings. 

the particles until a change of 
state occurs. Examples of 
models could include 
drawings and diagrams. 
Examples of particles could 
include molecules or inert 
atoms. Examples of pure 
substances could include 
water, carbon dioxide, and 
helium.]  
 
 

Solids may be formed from 
molecules, or they may be 
extended structures with repeating 
subunits (e.g., crystals). (MS-PS1-
1)  
The changes of state that occur 
with variations in temperature or 
pressure can be described and 
predicted using these models of 
matter. (MS-PS1-4)  

 
PS3.A: Definitions of Energy  

The term “heat” as used in 
everyday language refers both to 
thermal energy (the motion of 
atoms or molecules within a 
substance) and the transfer of that 
thermal energy from one object to 
another. In science, heat is used 
only for this second meaning; it 
refers to the energy transferred 
due to the temperature difference 
between two objects. (secondary 
to MS- PS1-4)  
The temperature of a system is 
proportional to the average 
internal kinetic energy and 
potential energy per atom or 
molecule (whichever is the 
appropriate building block for the 
system’s material). The details of 
that relationship depend on the 
type of atom or molecule and the 
interactions among the atoms in 
the material. Temperature is not a 
direct measure of a  
system's total thermal energy. The 
total thermal energy (sometimes 

• WHST.6-8.7. (MS-
ESS3-3)  

• WHST.6-8.8  
• WHST.6-8.9 (MS-ESS3-

4)  
Mathematics  

• 6.RP.A.1. (MS-ESS3-
3),(MS-ESS3-4)  

• 7.RP.A.2 (MS-ESS3-
3),(MS-ESS3-4)  

• 6.EE.B.6 (MS-ESS3-
2),(MS-ESS3-3),(MS-
ESS3-4)  

• 7.EE.B.4. (MS-ESS3-
2),(MS-ESS3-3),(MS-
ESS3-4) 
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called the total internal energy) of 
a system depends jointly on the 
temperature, the total number of 
atoms in the system, and the state 
of the material. (secondary to MS-
PS1-4)  

 MS-PS3-3. Apply scientific 
principles to design, 
construct, and test a device 
that either minimizes or 
maximizes thermal energy 
transfer.* [Clarification 
Statement: Examples of 
devices could include an 
insulated box, a solar cooker, 
and a Styrofoam cup.] 
[Assessment Boundary: 
Assessment does not include 
calculating the total amount 
of thermal energy 
transferred.]  
 

Temperature is a measure of the 
average kinetic energy of particles 
of matter. The relationship 
between the temperature and the 
total energy of a system depends 
on the types, states, and amounts 
of matter present. (MS-PS3-3),(MS-
PS3-4)  
 
Energy is spontaneously 
transferred out of hotter regions 
or objects and into colder ones. 
(MS-PS3-3)  

 
The more precisely a design task’s 
criteria and constraints can be 
defined, the more likely it is that 
the designed solution will be 
successful. Specification of 
constraints includes consideration 
of scientific principles and other 
relevant knowledge that is likely to 
limit possible solutions. (secondary 
to MS-PS3-3)  
 
A solution needs to be tested, and 
then modified on the basis of the 
test results in order to improve it. 
There are systematic processes for 
evaluating solutions with respect 
to how well they meet criteria and 

 The transfer of energy can 
be tracked as energy flows 
through a designed or 
natural system. (MS- PS3-
3)  
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constraints of a problem. 
(secondary to MS-PS3-3) 

 MS-PS3-4. Plan an 
investigation to determine the 
relationships among the 
energy transferred, the type 
of matter, the mass, and the 
change in the average kinetic 
energy of the particles as 
measured by the temperature 
of the sample.  
[Clarification Statement: 
Examples of experiments 
could include comparing final 
water temperatures after 
different masses of ice melted 
in the same volume of water 
with the same initial 
temperature, the 
temperature change of 
samples of different materials 
with the same mass as they 
cool or heat in the 
environment, or the same 
material with different 
masses when a specific 
amount of energy is added.] 
[Assessment Boundary: 
Assessment does not include 
calculating the total amount 
of thermal energy 
transferred.]  
 

Temperature is a measure of the 
average kinetic energy of particles 
of matter. The relationship 
between the temperature and the 
total energy of a system depends 
on the types, states, and amounts 
of matter present. (MS-PS3-3),(MS-
PS3-4)  
 
The amount of energy transfer 
needed to change the temperature 
of a matter sample by a given 
amount depends on the nature of 
the matter, the size of the sample, 
and the environment. (MS-PS3-4)  
 
 

 Proportional relationships 
(e.g. speed as the ratio of 
distance traveled to time 
taken) among different 
types of quantities provide 
information about the 
magnitude of properties 
and processes. (MS-PS3-
1),(MS-PS3-4)  
 
 

 MS-PS3-5. Construct, use, and 
present arguments to support 
the claim that when the 
kinetic energy of an object 
changes, energy is transferred 

When the motion energy of an 
object changes, there is inevitably 
some other change in energy at 
the same time. (MS-PS3-5)  
 

 Energy may take different 
forms (e.g. energy in fields, 
thermal energy, energy of 
motion). (MS-PS3- 5)  
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to or from the object. 
[Clarification Statement: 
Examples of empirical 
evidence used in arguments 
could include an inventory or 
other representation of the 
energy before and after the 
transfer in the form of 
temperature changes or 
motion of object.] 
[Assessment Boundary: 
Assessment does not include 
calculations of energy.]  

 

 MS-PS4-3. Integrate 
qualitative scientific and 
technical information to 
support the claim that 
digitized signals are a more 
reliable way to encode and 
transmit information than 
analog signals. [Clarification 
Statement: Emphasis is on a 
basic understanding that 
waves can be used for 
communication purposes. 
Examples could include using 
fiber optic cable to transmit 
light pulses, radio wave pulses 
in wifi devices, and conversion 
of stored binary patterns to 
make sound or text on a 
computer screen.] 
[Assessment Boundary: 
Assessment does not include 
binary counting. Assessment 
does not include the specific 
mechanism of any given 
device.]  

Digitized signals (sent as wave 
pulses) are a more reliable way to 
encode and transmit information. 
(MS-PS4-3)  
 
 

 Structures can be designed 
to serve particular 
functions. (MS-PS4-3)  
 
Technologies extend the 
measurement, 
exploration, modeling, and 
computational capacity of 
scientific investigations. 
(MS-PS4-3)  
 
Advances in technology 
influence the progress of 
science and science has 
influenced advances in 
technology. (MS-PS4-3)  
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LIFE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 
respecting creation 
and their beliefs. 

• Students will learn to 
utilize the scientific 
method in their 
study of Physical 
Science by creating 
questions, doing a 
research, forming a 
hypothesis based on 
experiment 
observations, 
analyzing and 
drawing conclusions, 
and then 
communicating their 
findings. 

MS-LS1-1. Conduct an 
investigation to provide 
evidence that living things are 
made of cells; either one cell 
or many different numbers 
and types of cells. 
[Clarification Statement: 
Emphasis is on developing 
evidence that living things are 
made of cells, distinguishing 
between living and non-living 
things, and understanding 
that living things may be 
made of one cell or many and 
varied cells.]  

All living things are made up of 
cells, which is the smallest unit 
that can be said to be alive. An 
organisms may consist of one 
single cell (unicellular) or 
many different numbers and types 
of cells (multicellular). (MS-LS1-1)  

Common Core State Standards 
Connections:  
 
ELA/Literacy –  

• RST.6-8.1 (MS-ESS3-
2),(MS-ESS3-4)  

• RST.6-8.7 (e.g., in a 
flowchart, diagram, 
model, graph, or 
table). (MS-ESS3-2)  

• WHST.6-8.1 (MS-ESS3-
4)  

• WHST.6-8.7 C (MS-
ESS3-3) (MS-ESS3-3)  

• WHST.6-8.9 (MS-ESS3-
4)  

Mathematic 
§ MP.2 (MS-ESS3-2) 
•  6.RP.A.1 (MS-ESS3-

3),(MS-ESS3-4)  
• 7.RP.A.2 (MS-ESS3-

3),(MS-ESS3-4)  
• 6.EE.B.6 (MS-ESS3-

2),(MS-ESS3-3),(MS-
ESS3-4)  

• 7.EE.B.4 (MS-ESS3-
2),(MS-ESS3-3),(MS-
ESS3-4) 

Phenomena that can be 
observed at one scale 
may not be observable at 
another scale. (MS-LS1-1)  
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EARTH & SPACE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 
respecting creation 
and their beliefs. 

• Students will learn to 
utilize the scientific 
method in their 
study of Physical 
Science by creating 
questions, doing 
research, forming a 
hypothesis based on 
experiment 
observations, 
analyzing and 
drawing conclusions, 
and then 
communicating their 
findings. 

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

The geologic time scale interpreted 
from rock strata provides a way to 
organize Earth’s history. Analyses 
of rock strata and the fossil record 
provide only relative dates, not an 
absolute scale. (MS-ESS1- 4)  

Common Core State Standards 
Connections:  
 
ELA/Literacy –  

• RST.6-8.1 (MS-ESS3-
2),(MS-ESS3-4)  

• RST.6-8.7 (e.g., in a 
flowchart, diagram, 
model, graph, or 
table). (MS-ESS3-2)  

• WHST.6-8.1 (MS-ESS3-
4)  

• WHST.6-8.7 C (MS-
ESS3-3) (MS-ESS3-3)  

• WHST.6-8.9 (MS-ESS3-
4)  

Mathematic 
§ MP.2 (MS-ESS3-2) 
•  6.RP.A.1 (MS-ESS3-

3),(MS-ESS3-4)  
• 7.RP.A.2 (MS-ESS3-

3),(MS-ESS3-4)  
• 6.EE.B.6 (MS-ESS3-

2),(MS-ESS3-3),(MS-
ESS3-4)  

• 7.EE.B.4 (MS-ESS3-
2),(MS-ESS3-3),(MS-
ESS3-4) 
 

Time, space, and energy 
phenomena can be 
observed at various scales 
using models to study 
systems that are too large 
or too small. (MS-ESS1-
3),(MS-ESS1-4)  
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ENGINEERING DESIGN 

• Students will 
understand that 
God calls us to care 
for His creation; 
Connect concepts 
and skills learned in 
science with an 
understanding of 
God as the center 
of all things. 

• Students will be 
able to work 
cooperatively, and 
respect each 
other’s ideas, roles, 
and abilities. 

• Students will be 
able to 
demonstrate 
stewardship 
imbued with 
Catholic values in 
the care of local 
and global 
environments. 

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.  

The more precisely a design 
task’s criteria and 
constraints can be defined, 
the more likely it is that the 
designed solution will be 
successful. Specification of 
constraints includes 
consideration of scientific 
principles and other relevant 
knowledge that are likely to 
limit possible solutions. (MS-
ETS1-1)  

Common Core State 
Standards Connections:  
 
ELA/Literacy –  

• RST.6-8.1 (MS-
ESS3-2),(MS-ESS3-
4)  

• RST.6-8.7 (e.g., in a 
flowchart, 
diagram, model, 
graph, or table). 
(MS-ESS3-2)  

• WHST.6-8.1 (MS-
ESS3-4)  

• WHST.6-8.7 C (MS-
ESS3-3) (MS-ESS3-
3)  

• WHST.6-8.9 (MS-
ESS3-4)  

Mathematic 
§ MP.2 (MS-ESS3-2) 
•  6.RP.A.1 (MS-

ESS3-3),(MS-ESS3-
4)  

• 7.RP.A.2 (MS-ESS3-
3),(MS-ESS3-4)  

• 6.EE.B.6 (MS-ESS3-
2),(MS-ESS3-
3),(MS-ESS3-4)  

• 7.EE.B.4 (MS-ESS3-
2),(MS-ESS3-
3),(MS-ESS3-4) 

•  

§ All human 
activity draws on 
natural resources and 
has both short and 
long-term 
consequences, 
positive as well as 
negative, for the 
health of people and 
the natural 
environment. (MS-
ETS1-1)  
§ The uses of 
technologies and 
limitations on their 
use are driven by 
individual or societal 
needs, desires, and 
values; by the findings 
of scientific research; 
and by differences in 
such factors as 
climate, natural 
resources, and 
economic conditions. 
(MS-ETS1-1)  
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CATHOLIC CONNECTION 
(CARDINAL NEUMAN 
SOCIETY STANDARD) 

MONTANA STATE STANDARD 
(NGSS) 

DISCIPLINARY CORE IDEAS SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

                                                                                                        PHYSICAL SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore 
the links between 
their Christian 
faith and scientific 
inquiry, 
understand the 
world they live in, 
and develop a 
sense of who they 
and others are as 
people respecting 
creation and their 
beliefs. 

• Students will learn 
to utilize the 
scientific method 
in their study of 
Physical Science by 
creating questions, 
doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 

MS-PS1-1. Develop models to 
describe the atomic composition 
of simple molecules and 
extended structures. 
[Clarification Statement: 
Emphasis is on developing 
models of molecules that vary in 
complexity. Examples of simple 
molecules could include 
ammonia and methanol. 
Examples of extended structures 
could include sodium chloride or 
diamonds. Examples of 
molecular-level models could 
include drawings, 3D ball and 
stick structures, or computer 
representations showing 
different molecules with different 
types of atoms.] [Assessment 
Boundary: Assessment does not 
include valence electrons and 
bonding energy, discussing the 
ionic nature of subunits of 
complex structures, or a 
complete depiction of all 
individual atoms in a complex 
molecule or extended structure.]  

Substances are made from 
different types of atoms, which 
combine with one another in 
various ways. Atoms form 
molecules that range in size from 
two to thousands of atoms. (MS-
PS1-1)  

 
Solids may be formed from 
molecules, or they may be 
extended structures with repeating 
subunits (e.g., crystals). (MS-PS1-1) 
 

 Time, space, and energy 
phenomena can be 
observed at various scales 
using models to study 
systems that are too large 
or too small. (MS-PS1-1)  
 
 
 
 
 
 
 
 
 
 
 
 

SEVENTH GRADE 
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then 
communicating 
their findings. 

 MS-PS1-2. Analyze and interpret 
data on the properties of 
substances before and after the 
substances interact to determine 
if a chemical reaction has 
occurred. [Clarification 
Statement: Examples of reactions 
could include burning sugar or 
steel wool, fat reacting with 
sodium hydroxide, and mixing 
zinc with hydrogen chloride.] 
[Assessment Boundary: 
Assessment is limited to analysis 
of the following properties: 
density, melting point, boiling 
point, solubility, flammability, 
and odor.]  

Each pure substance has 
characteristic physical and 
chemical properties (for any bulk 
quantity under given conditions) 
that can be used to identify it. (MS-
PS1-2) 
 
Substances react chemically in 
characteristic ways. In a chemical 
process, the atoms that make up 
the original substances are 
regrouped into different 
molecules, and these new 
substances have different 
properties from those of the 
reactants. (MS-PS1-2) 

 Macroscopic patterns are 
related to the nature of 
microscopic and atomic-
level structure. (MS-PS1-
2)  

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

Each pure substance has 
characteristic physical and 
chemical properties (for any bulk 
quantity under given conditions) 
that can be used to identify it. (MS-
PS1-3)  
 
Substances react chemically in 
characteristic ways. In a chemical 
process, the atoms that make up 
the original substances are 
regrouped into different 
molecules, and these new 
substances have different 
properties from those of the 
reactants. (MS-PS1-3) 

 Structures can be designed 
to serve particular 
functions by taking into 
account properties of 
different materials, and 
how materials can be 
shaped and used. (MS-PS1-
3)  
  
Engineering advances have 
led to important 
discoveries in virtually 
every field of science, and 
scientific discoveries have 
led to the development of 
entire industries and 
engineered systems. (MS-
PS1-3) 
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The uses of technologies 
and any limitations on 
their use are driven by 
individual or societal 
needs, desires, and values; 
by the findings of scientific 
research; and 
by differences in such 
factors as climate, 
natural resources, and 
economic conditions. Thus 
technology use varies from 
region to region and over 
time. (MS-PS1-3) 
 

 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. 
[Clarification Statement: 
Emphasis is on law of 
conservation of matter and on 
physical models or drawings, 
including digital forms, that 
represent atoms.] [Assessment 
Boundary: Assessment does not 
include the use of atomic masses, 
balancing symbolic equations, or 
intermolecular forces.]  

Substances react chemically in 
characteristic ways. In a chemical 
process, the atoms that make up 
the original substances are 
regrouped into different 
molecules, and these new 
substances have different 
properties from those of the 
reactants. (MS-PS1-5)  
 
The total number of each type of 
atom is conserved, and thus the 
mass does not change. (MS-PS1-5) 
 
 

 Matter is conserved 
because atoms are 
conserved in physical and 
chemical processes. (MS-
PS1-5)  
 
 

 MS-PS1-6. Undertake a design 
project to construct, test, and 
modify a device that either 
releases or absorbs thermal 
energy by chemical processes.* 

Some chemical reactions release 
energy, others store energy. (MS-
PS1-6)  
 
A solution needs to be tested, and 
then modified on the basis of the 

 The transfer of energy can 
be tracked as energy flows 
through a designed or 
natural system. (MS-PS1-
6)  
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[Clarification Statement: 
Emphasis is on the design, 
controlling the transfer of energy 
to the environment, and 
modification of a device using 
factors such as type and 
concentration of a substance. 
Examples of designs could involve 
chemical reactions such as 
dissolving ammonium chloride or 
calcium chloride.] [Assessment 
Boundary: Assessment is limited 
to the criteria of amount, time, 
and temperature of substance in 
testing the device.]  

 

test results, in order to improve it. 
(secondary to MS-PS1-6)  
 
Although one design may not 
perform the best across all tests, 
identifying the characteristics of 
the design that performed the best 
in each test can provide useful 
information for the redesign 
process—that is, some of the 
characteristics may be 
incorporated into the new design. 
(secondary to MS-PS1-6)  
 
The iterative process of testing the 
most promising solutions and 
modifying what is proposed on the 
basis of the test results leads to 
greater refinement and ultimately 
to an optimal solution. (secondary 
to MS-PS1-6)  

LIFE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore 
the links between 
their Christian 
faith and scientific 
inquiry, 
understand the 
world they live in, 
and develop a 
sense of who they 
and others are as 
people respecting 

MS-LS1-6. Construct a scientific 
explanation based on evidence 
for the role of photosynthesis in 
the cycling of matter and flow of 
energy into and out of organisms. 
[Clarification Statement: 
Emphasis is on tracing movement 
of matter and flow of energy.] 
[Assessment Boundary: 
Assessment does not include the 
biochemical mechanisms of 
photosynthesis.]  
 

Plants, algae (including 
phytoplankton), and 
many microorganisms use the 
energy from light to make sugars 
(food) from carbon dioxide from 
the atmosphere and water through 
the process of photosynthesis, 
which also releases oxygen. These 
sugars can be used immediately or 
stored for growth or later use. (MS-
LS1-6) 
 
The chemical reaction by which 
plants produce complex food 

 Within a natural system, 
the transfer of energy 
drives the motion and/or 
cycling of matter. (MS-LS1-
6)  
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creation and their 
beliefs. 

• Students will learn 
to utilize the 
scientific method 
in their study of 
Physical Science by 
creating questions, 
doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 
then 
communicating 
their findings. 

molecules (sugars) requires an 
energy input (i.e., from sunlight) to 
occur. In this reaction, carbon 
dioxide and water combine to form 
carbon-based organic molecules 
and release oxygen. (secondary to 
MS-LS1-6)  

 MS-LS1-7. Develop a model to 
describe how food is rearranged 
through chemical reactions 
forming new molecules that 
support growth and/or release 
energy as this matter moves 
through an organism. 
[Clarification Statement: 
Emphasis is on describing that 
molecules are broken apart and 
put back together and that in this 
process, energy is released.] 
[Assessment Boundary: 
Assessment does not include 
details of the chemical reactions 
for photosynthesis or 
respiration.]  
 

Within individual organisms, food 
moves through a series of chemical 
reactions in which it is broken 
down and rearranged to form new 
molecules, to support growth, or to 
release energy. (MS-LS1-7)  
 
Cellular respiration in plants and 
animals involve chemical reactions 
with oxygen that release stored 
energy. In these processes, 
complex molecules containing 
carbon react with oxygen to 
produce carbon dioxide and other 
materials. (secondary to MS-LS1-7)  

 Matter is conserved 
because atoms are 
conserved in physical and 
chemical processes. (MS-
LS1-7) 
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 MS-LS2-1. Analyze and interpret 
data to provide evidence for the 
effects of resource availability on 
organisms and populations of 
organisms in an ecosystem. 
[Clarification Statement: 
Emphasis is on cause and effect 
relationships between resources 
and growth of individual 
organisms and the numbers of 
organisms in ecosystems during 
periods of abundant and scarce 
resources.]  

Organisms, and populations of 
organisms, are dependent on their 
environmental interactions both 
with other living things and with 
nonliving factors. (MS-LS2-1) 
 
In any ecosystem, organisms and 
populations with similar 
requirements for food, water, 
oxygen, or other resources may 
compete with each other for 
limited resources, access to which 
consequently constrains their 
growth and reproduction. (MS-LS2- 
1) 
 
Growth of organisms and 
population increases are limited by 
access to resources. (MS-LS2-1)  
 
 

 Cause and effect 
relationships may be used 
to predict phenomena in 
natural or designed 
systems. (MS-LS2-1) 
 
 

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

Similarly, predatory interactions 
may reduce the number of 
organisms or eliminate whole 
populations of organisms. Mutually 
beneficial interactions, in contrast, 
may become so interdependent 
that each organism requires the 
other for survival. Although the 
species involved in these 
competitive, predatory, and 
mutually beneficial interactions 
vary across ecosystems, the 
patterns of interactions of 
organisms with their 
environments, both living and 
nonliving, are shared. (MS-LS2-2)  
 

 Patterns can be used to 
identify cause and effect 
relationships. (MS-LS2-2)  
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 MS-LS2-3. Develop a model to 

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

Food webs are models that 
demonstrate how matter and 
energy is transferred between 
producers, consumers, and 
decomposers as the three groups 
interact within an ecosystem. 
Transfers of matter into and out of 
the physical environment occur at 
every level. Decomposers recycle 
nutrients from dead plant or 
animal matter back to the soil in 
terrestrial environments or to the 
water in aquatic environments. The 
atoms that make up the organisms 
in an ecosystem are cycled 
repeatedly between the living and 
nonliving parts of the ecosystem. 
(MS-LS2-3)  
 
 

 The transfer of energy can 
be tracked as energy flows 
through a natural system. 
(MS- LS2-3)  
 
Science assumes that 
objects and events in 
natural systems occur in 
consistent patterns that 
are understandable 
through measurement and 
observation. (MS-LS2-3)  
 
 

 MS-LS2-4. Construct an argument 
supported by empirical evidence 
that changes to physical or 
biological components of an 
ecosystem affect populations. 
[Clarification Statement: 
Emphasis is on recognizing 
patterns in data and making 
warranted inferences about 
changes in populations, and on 
evaluating empirical evidence 
supporting arguments about 
changes to ecosystems.]  

Ecosystems are dynamic in nature; 
their characteristics can vary over 
time. Disruptions to any physical or 
biological component of an 
ecosystem can lead to shifts in all 
its populations. (MS-LS2-4)  
 

 Small changes in one part 
of a system might cause 
large changes in another 
part. (MS- LS2-4) 
 
 

 MS-LS2-5. Evaluate competing 
design solutions for maintaining 
biodiversity and ecosystem 

Biodiversity describes the variety 
of species found in Earth’s 
terrestrial and oceanic ecosystems. 
The completeness or integrity of an 

 Small changes in one part 
of a system might cause 
large changes in another 
part. (MS-LS2-5)  
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services.* [Clarification 
Statement:  
Examples of ecosystem services 
could include water purification, 
nutrient recycling, and 
prevention of soil erosion. 
Examples of design solution 
constraints could include 
scientific, economic, and social 
considerations.]  
 

ecosystem’s biodiversity is often 
used as a measure of its health. 
(MS-LS2-5)  
 
Changes in biodiversity can 
influence humans’ resources, such 
as food, energy, and medicines, as 
well as ecosystem services that 
humans rely on—for example, 
water purification and recycling. 
(secondary to MS-LS2-5)  
 
There are systematic processes for 
evaluating solutions with respect 
to how well they meet the criteria 
and constraints of a problem. 
(secondary to MS-LS2-5)  

 
The use of technologies 
and any limitations on 
their use are driven by 
individual or societal 
needs, desires, and values; 
by the findings of scientific 
research; and by 
differences in such factors 
as climate, natural 
resources, and economic 
conditions. Thus 
technology use varies from 
region to region and over 
time. (MS-LS2-5)  
 
Scientific knowledge can 
describe the consequences 
of actions but does not 
necessarily prescribe the 
decisions that society 
takes. (MS-LS2-5) 

EARTH & SPACE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore 
the links between 
their Christian 
faith and scientific 
inquiry, 
understand the 
world they live in, 
and develop a 
sense of who they 
and others are as 

MS-ESS3-1. Construct a scientific 
explanation based on evidence 
for how the uneven distributions 
of Earth’s mineral, energy, and 
groundwater resources are the 
result of past and current 
geoscience processes. 
[Clarification Statement: 
Emphasis is on how these 
resources are limited and 
typically non-renewable, and how 
their distributions are 
significantly changing as a result 

Humans depend on Earth’s land, 
ocean, atmosphere, and biosphere 
for many different resources. 
Minerals, fresh water, and 
biosphere resources are limited, 
and many are not renewable or 
replaceable over human lifetimes. 
These resources are distributed 
unevenly around the planet as a 
result of past geologic processes. 
(MS-ESS3-1)  
 
 

 
 

All human activity draws 
on natural resources and 
has both short and long-
term consequences, 
positive as well as 
negative, for the health of 
people and the natural 
environment. (MS-ESS3-1) 
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people respecting 
creation and their 
beliefs. 

• Students will learn 
to utilize the 
scientific method 
in their study of 
Physical Science by 
creating questions, 
doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 
then 
communicating 
their findings. 

of removal by humans. Examples 
of uneven distributions of 
resources as a result of past 
processes include but are not 
limited to petroleum (locations of 
the burial of organic marine 
sediments and subsequent 
geologic traps), metal ores 
(locations of past volcanic and 
hydrothermal activity associated 
with subduction zones), and soil 
(locations of active weathering 
and/or deposition of rock).]  

 MS-ESS3-3.  Apply scientific 
principles to design a method for 
monitoring and minimizing a 
human impact on the 
environment.*  
[Clarification Statement: 
Examples of the design process 
include examining human 
environmental impacts, assessing 
the kinds of solutions that are 
feasible, and designing and 
evaluating solutions that could 
reduce that impact. Examples of 
human impacts can include water 
usage (such as the withdrawal of 
water from streams and aquifers 
or the construction of dams and 
levees), land usage (such as 

Human activities have significantly 
altered the biosphere, sometimes 
damaging or destroying natural 
habitats and causing the extinction 
of other species. But changes to 
Earth’s environments can have 
different impacts (negative and 
positive) for different living things. 
(MS-ESS3-3)  
 
Typically as human populations 
and per-capita consumption of 
natural resources increase, so do 
the negative impacts on Earth 
unless the activities and 
technologies involved are 
engineered otherwise. (MS- ESS3-
3) 

 Relationships can be 
classified as causal or 
correlational, and 
correlation does not 
necessarily imply 
causation. (MS-ESS3-3)  
 
The uses of technologies 
and any limitations on 
their use are driven by 
individual or societal 
needs, desires, and values; 
by the findings of scientific 
research; and by 
differences in such factors 
as climate, natural 
resources, and economic 
conditions. Thus 
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urban development, agriculture, 
or the removal of wetlands), and 
pollution (such as of the air, 
water, or land).]  
 

technology use varies from 
region to region and over 
time. (MS- ESS3-3)  
 
 

 MS-ESS3-4. Construct an 
argument supported by evidence 
for how increases in human 
population and per-capita 
consumption of natural resources 
impact Earth’s systems. 
[Clarification Statement: 
Examples of evidence include 
grade-appropriate databases on 
human populations and the rates 
of consumption of food and 
natural resources (such as 
freshwater, mineral, and energy). 
Examples of impacts can include 
changes to the appearance, 
composition, and structure of 
Earth’s systems as well as the 
rates at which they change. The 
consequences of increases in 
human populations and 
consumption of natural resources 
are described by science, but 
science does not make the 
decisions for the actions society 
takes.]  

Typically as human populations 
and per-capita consumption of 
natural resources increase, so do 
the negative impacts on Earth 
unless the activities and 
technologies involved are 
engineered otherwise. (MS- ESS3-
3),(MS-ESS3-4) 

 Cause and effect 
relationships may be used 
to predict phenomena in 
natural or designed 
systems. (MS-ESS3-4)  
 
All human activity draws 
on natural resources and 
has both short and long-
term consequences, 
positive as well as 
negative, for the health of 
people and the natural 
environment. (MS-ESS3-4)  
 
Scientific knowledge can 
describe the consequences 
of actions but does not 
necessarily prescribe the 
decisions that society 
takes. (MS-ESS3-4)  
 

 MS-ESS3-5. Ask questions to 
clarify evidence of the factors 
that have caused the rise in 

global temperatures over the 
past century. [Clarification 

Statement: Examples of factors 
include human activities (such as 
fossil fuel combustion, cement 

Human activities, such as the 
release of greenhouse gases from 
burning fossil fuels, are major 
factors in the current rise in Earth’s 
mean surface temperature (global 
warming). Reducing the level of 
climate change and reducing 
human vulnerability to whatever 

 Stability might be 
disturbed either by sudden 
events or gradual changes 
that accumulate over time. 
(MS-ESS3-5)  
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production, and agricultural 
activity) and natural processes 
(such as changes in incoming 

solar radiation or volcanic 
activity). Examples of evidence 
can include tables, graphs, and 

maps of global and regional 
temperatures, atmospheric levels 

of gases such as carbon dioxide 
and methane, and the rates of 

human activities. Emphasis is on 
the major role that human 

activities play in causing the rise 
in global temperatures.] 

 

climate changes do occur depend 
on the understanding of climate 
science, engineering capabilities, 
and other kinds of knowledge, such 
as understanding of human 
behavior and on applying that 
knowledge wisely in decisions and 
activities. (MS-ESS3-5)  
 

ENGINEERING DESIGN 

• Students will 
understand that 
God calls us to 
care for His 
creation; Connect 
concepts and skills 
learned in science 
with an 
understanding of 
God as the center 
of all things. 

• Students will be 
able to work 
cooperatively, and 
respect each 
other’s ideas, 
roles, and abilities. 

• Students will be 
able to 

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.  

There are systematic processes for 
evaluating solutions with respect 
to how well they meet the criteria 
and constraints of a problem. (MS-
ETS1-3)  
 
Sometimes parts of different 
solutions can be combined to 
create a solution that is better than 
any of its predecessors. (MS-ETS1-
3)  
 
Although one design may not 
perform the best across all tests, 
identifying the characteristics of 
the design that performed the best 
in each test can provide useful 
information for the redesign 
process—that is, some of those 
characteristics may be 

 None Listed. (MS-ETS1-3) 
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demonstrate 
stewardship 
imbued with 
Catholic values in 
the care of local 
and global 
environments. 

incorporated into the new design. 
(MS-ETS1-3)  

 

 

CATHOLIC CONNECTION 
(CARDINAL NEUMAN SOCIETY 

STANDARD) 

MONTANA STATE STANDARD 
(NGSS) 

DISCIPLINARY CORE 
IDEAS 

SUGGESTED CROSS 
CURRICULAR 

CONNECTIONS 

DEMONSTRATED 
UNDERSTANDING 

                                                                                                   PHYSICAL SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 
respecting creation 
and their beliefs. 

• Students will learn 
to utilize the 
scientific method in 
their study of 
Physical Science by 
creating questions, 

MS-PS2-1.  Apply Newton’s Third 
Law to design a solution to a 
problem involving the motion of 
two colliding objects.*  
[Clarification Statement: 
Examples of practical problems 
could include the impact of 
collisions between two cars, 
between a car and stationary 
objects, and between a meteor 
and a space vehicle.] 
[Assessment Boundary: 
Assessment is limited to vertical 
or horizontal interactions in one 
dimension.]  
 

For any pair of interacting 
objects, the force exerted by 
the first object on the second 
object is equal in strength to 
the force that the second 
object exerts on the first, but 
in the opposite direction 
(Newton’s third law). (MS-
PS2-1)  
 
 

 Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs—and energy and matter 
flows within systems. (MS-PS2-1) 
 
The uses of technologies and any 
limitations on their use are driven 
by individual or societal needs, 
desires, and values; by the 
findings of scientific research; 
and by differences in such factors 
as climate, natural resources, and 
economic conditions. (MS-PS2-1)  

EIGHTH GRADE 
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doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 
then 
communicating 
their findings. 

 MS-PS2-2.  Plan an investigation 
to provide evidence that the 
change in an object’s motion 
depends on the sum of the 
forces on the object and the 
mass of the object. [Clarification 
Statement: Emphasis is on 
balanced (Newton’s First Law) 
and unbalanced forces in a 
system, qualitative comparisons 
of forces, mass and changes in 
motion (Newton’s Second Law), 
frame of reference, and 
specification of units.] 
[Assessment Boundary: 
Assessment is limited to forces 
and changes in motion in one-
dimension in an inertial 
reference frame and to change 
in one variable at a time. 
Assessment does not include the 
use of trigonometry.]  

The motion of an object is 
determined by the sum of 
the forces acting on it; if the 
total force on the object is 
not zero, its motion will 
change. The greater the mass 
of the object, the greater the 
force needed to achieve the 
same change in motion. For 
any given object, a larger 
force causes a larger change 
in motion. (MS-PS2-2)  
 
All positions of objects and 
the directions of forces and 
motions must be described 
in an arbitrarily chosen 
reference frame and 
arbitrarily chosen units of 
size. In order to share 
information with other 
people, these choices must 
also be shared. (MS- PS2-2)  

 Explanations of stability and 
change in natural or designed 
systems can be constructed by 
examining the changes over time 
and forces at different scales. 
(MS-PS2-2)  
  
 

 MS-PS2-3.  Ask questions about 
data to determine the factors 
that affect the strength of 
electric and magnetic forces.  

Electric and magnetic 
(electromagnetic) forces can 
be attractive or repulsive, 
and their sizes depend on 

 Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. (MS-PS2-3) 



58 | P a g e  
 

[Clarification Statement: 
Examples of devices that use 
electric and magnetic forces 
could include electromagnets, 
electric motors, or generators. 
Examples of data could include 
the effect of the number of turns 
of wire on the strength of an 
electromagnet, or the effect of 
increasing the number or 
strength of magnets on the 
speed of an electric motor.] 
[Assessment Boundary: 
Assessment about questions that 
require quantitative answers is 
limited to proportional reasoning 
and algebraic thinking.]  
 

the magnitudes of the 
charges, currents, or 
magnetic strengths involved 
and on the distances 
between the interacting 
objects. (MS-PS2-3)  

 
 

 MS-PS2-4.  Construct and 
present arguments using 
evidence to support the claim 
that gravitational interactions 
are attractive and depend on the 
masses of interacting objects. 
[Clarification Statement: 
Examples of evidence for 
arguments could include data 
generated from simulations or 
digital tools; and charts 
displaying mass, strength of 
interaction, distance from the 
Sun, and orbital periods of 
objects within the solar system.] 
[Assessment Boundary: 
Assessment does not include 
Newton’s Law of Gravitation or 
Kepler’s Laws.]  

Gravitational forces are 
always attractive. There is a 
gravitational force between 
any two masses, but it is very 
small except when one or 
both of the objects have 
large mass—e.g., Earth and 
the sun. (MS-PS2-4)  

 Models can be used to represent 
systems and their interactions—
such as inputs, processes and 
outputs—and energy and matter 
flows within systems. (MS-PS2-4) 
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 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. 
[Clarification Statement: 
Examples of this phenomenon 
could include the interactions of 
magnets, electrically-charged 
strips of tape, and electrically-
charged pith balls. Examples of 
investigations could  
include first-hand experiences or 
simulations.] [Assessment 
Boundary: Assessment is limited 
to electric and magnetic fields, 
and limited to qualitative 
evidence for the existence of 
fields.]  
 

Forces that act at a distance 
(electric, magnetic, and 
gravitational) can be 
explained by fields that 
extend through space and 
can be mapped by their 
effect on a test object (a 
charged object, or a ball, 
respectively). (MS-PS2-5) 

 Cause and effect relationships 
may be used to predict 
phenomena in natural or 
designed systems. (MS-PS2- 5) 
 
  

 MS-PS3-1. 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. [Clarification 
Statement: Emphasis is on 
descriptive relationships 
between kinetic energy and 
mass separately from kinetic 
energy and speed. Examples 
could include riding a bicycle at 
different speeds, rolling different 
sizes of rocks downhill, and 
getting hit by a wiffle ball versus 
a tennis ball.]  

Motion energy is properly 
called kinetic energy; it is 
proportional to the mass of 
the moving object and grows 
with the square of its speed. 
(MS-PS3-1)  

 Proportional relationships (e.g. 
speed as the ratio of distance 
traveled to time taken) among 
different types of quantities 
provide information about the 
magnitude of properties and 
processes. (MS-PS3-1) 
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 MS-PS3-2. Develop a model to 
describe that when the 
arrangement of objects 
interacting at a distance 
changes, different amounts of 
potential energy are stored in 
the system. [Clarification 
Statement: Emphasis is on 
relative amounts of potential 
energy, not on calculations of 
potential energy. Examples of 
objects within systems 
interacting at varying distances 
could include: the Earth and 
either a roller coaster cart at 
varying positions on a hill or 
objects at varying heights on 
shelves, changing the 
direction/orientation of a 
magnet, and a balloon with 
static electrical charge being 
brought closer to a classmate’s 
hair. Examples of models could 
include representations, 
diagrams, pictures, and written 
descriptions of systems.] 
[Assessment Boundary: 
Assessment is limited to two 
objects and electric, magnetic, 
and gravitational interactions.]  

A system of objects may also 
contain stored (potential) 
energy, depending on their 
relative positions. (MS-PS3-
2)  
 
When two objects interact, 
each one exerts a force on 
the other that can cause 
energy to be transferred to 
or from the object. (MS-PS3-
2)  

 Models can be used to represent 
systems and their interactions – 
such as inputs, processes, and 
outputs – and energy and matter 
flows within systems. (MS-PS3-2)  
 
 

 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 in a 
wave. [Clarification Statement: 
Emphasis is on describing waves 
with both qualitative and 

A simple wave has a 
repeating pattern with a 
specific wavelength, 
frequency, and amplitude. 
(MS-PS4-1)  

 Graphs and charts can be used to 
identify patterns in data. (MS-
PS4- 1)  
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quantitative thinking.] 
[Assessment Boundary: 
Assessment does not include 
electromagnetic waves and is 
limited to standard repeating 
waves.]  

                                                                                                          LIFE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 
respecting creation 
and their beliefs. 

• Students will learn 
to utilize the 
scientific method in 
their study of 
Physical Science by 
creating questions, 
doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 

MS-LS1-4. Use argument based 
on empirical evidence and 
scientific reasoning to support 
an explanation for how 
characteristic animal behaviors 
and specialized plant structures 
affect the probability of 
successful reproduction of 
animals and plants respectively. 
[Clarification Statement: 
Examples of behaviors that 
affect the probability of animal 
reproduction could include nest 
building to protect young from 
cold, herding of animals to 
protect young from predators, 
and vocalization of animals and 
colorful plumage to attract 
mates for breeding. Examples of 
animal behaviors that affect the 
probability of plant reproduction 
could include transferring pollen 
or seeds, and creating conditions 
for seed germination and 
growth. Examples of plant 
structures could include bright 
flowers attracting butterflies 
that transfer pollen, flower 
nectar and odors that attract 

Animals engage in 
characteristic behaviors that 
increase the odds of 
reproduction. (MS-LS1-4)  
 
Plants reproduce in a variety 
of ways, sometimes 
depending on animal 
behavior and specialized 
features for reproduction 
(MS-LS1-4) 

 Phenomena may have more than 
one cause, and some cause and 
effect relationship in systems can 
only be described using 
probability. (MS-LS1-4)  
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then 
communicating 
their findings. 

insects that transfer pollen, and 
hard shells on nuts that squirrels 
bury.]  

 MS-LS3-1. Develop and use a 
model to describe why structural 
changes to genes (mutations) 
located on chromosomes may 
affect proteins and may result in 
harmful, beneficial, or neutral 
effects to the structure and 
function of the organism. 
[Clarification Statement: 
Emphasis is on conceptual 
understanding that changes in 
genetic material may result in 
making different proteins.] 
[Assessment Boundary: 
Assessment does not include 
specific changes at the molecular 
level, mechanisms for protein 
synthesis, or specific types of 
mutations.]  

Genes are located in the 
chromosomes of cells, with 
each chromosome pair 
containing two variants of 
each of many distinct genes. 
Each distinct gene chiefly 
controls the production of 
specific proteins, which in 
turn affects the traits of the 
individual. Changes 
(mutations) to genes can 
result in changes to proteins, 
which can affect the 
structures and functions of 
the organism and thereby 
change traits. (MS-LS3-1) 
 
In addition to variations that 
arise from sexual 
reproduction, genetic 
information can be altered 
because of mutations. 
Though rare, mutations may 
result in changes to the 
structure and function of 
proteins. Some changes are 
beneficial, others harmful, 
and some neutral to the 
organism. (MS-LS3-1)  
 

 Complex and microscopic 
structures and systems can be 
visualized, modeled, and used to 
describe how their function 
depends on the shapes, 
composition, and relationships 
among its parts, therefore 
complex natural 
structures/systems can be 
analyzed to determine how they 
function. (MS-LS3-1)  

 MS-LS3-2. Develop and use a 
model to describe why asexual 
reproduction results in offspring 
with identical genetic 
information and sexual 

Organisms reproduce, either 
sexually or asexually, and 
transfer their genetic 
information to their 

 Cause and effect relationships 
may be used to predict 
phenomena in natural systems. 
(MS-LS3- 2)  



63 | P a g e  
 

reproduction results in offspring 
with genetic variation. 
[Clarification Statement: 
Emphasis is on using  
models such as Punnett squares, 
diagrams, and simulations to 
describe the cause and effect 
relationship of gene transmission 
from parent(s) to offspring and 
resulting genetic variation.]  
 

offspring. (secondary to MS- 
LS3-2)  
 
Variations of inherited traits 
between parent and 
offspring arise from genetic 
differences that result from 
the subset of chromosomes 
(and therefore genes) 
inherited. (MS-LS3-2)  
 
In sexually reproducing 
organisms, each parent 
contributes half of the genes 
acquired (at random) by the 
offspring. Individuals have 
two of each chromosome 
and hence two alleles of 
each gene, one acquired 
from each parent. These 
versions may be identical or 
may differ from each other. 
(MS-LS3-2) 
 
 

 MS-LS4-1. Analyze and interpret 
data for patterns in the fossil 
record that document the 
existence, diversity, extinction, 
and change of life forms 
throughout the history of life on 
Earth under the assumption that 
natural laws operate today as in 
the past. [Clarification 
Statement: Emphasis is on 
finding patterns of changes in 
the level of complexity of 
anatomical structures in 

The collection of fossils and 
their placement in 
chronological order (e.g., 
through the location of the 
sedimentary layers in which 
they are found or through 
radioactive dating) is known 
as the fossil record. It 
documents the existence, 
diversity, extinction, and 
change of many life forms 
throughout the history of life 
on Earth. (MS-LS4-1)  

 Graphs, charts, and images can 
be used to identify patterns in 
data. (MS-LS4-1) 
 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. 
(MS-LS4-1) 
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organisms and the chronological 
order of fossil appearance in the 
rock layers.] [Assessment 
Boundary: Assessment does not 
include the names of individual 
species or geological eras in the 
fossil record.]  

 MS-LS4-2. Apply scientific ideas 
to construct an explanation for 
the anatomical similarities and 
differences among modern 
organisms and between modern 
and fossil organisms to infer 
evolutionary relationships. 
[Clarification Statement: 
Emphasis is on explanations of 
the evolutionary relationships 
among organisms in terms of 
similarity or differences of the 
gross appearance of anatomical 
structures.]  
 

Anatomical similarities and 
differences between various 
organisms living today and 
between them and 
organisms in the fossil 
record, enable the 
reconstruction of 
evolutionary history and the 
inference of lines of 
evolutionary descent. (MS-
LS4-2) 
 

 Patterns can be used to identify 
cause and effect relationships. 
(MS-LS4-2)  
 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. 
(MS-LS4-2) 

 MS-LS4-3. Analyze displays of 
pictorial data to compare 
patterns of similarities in the 
embryological development 
across multiple species to 
identify relationships not evident 
in the fully formed anatomy. 
[Clarification Statement: 
Emphasis is on inferring general 
patterns of relatedness among 
embryos of different organisms 
by comparing the macroscopic 
appearance of diagrams or 
pictures.] [Assessment 
Boundary: Assessment of 
comparisons is limited to gross 

Comparison of the 
embryological development 
of different species also 
reveals similarities that show 
relationships not evident in 
the fully-formed anatomy. 
(MS-LS4-3)  

 Graphs, charts, and images can 
be used to identify patterns in 
data. (MS-LS4-3) 
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appearance of anatomical 
structures in embryological 
development.]  

 MS-LS4-4. Construct an 
explanation based on evidence 
that describes how genetic 
variations of traits in a 
population increase some 
individuals’ probability of 
surviving and reproducing in a 
specific environment. 
[Clarification Statement: 
Emphasis is on using simple 
probability statements and 
proportional reasoning to 
construct explanations.]  

Natural selection leads to the 
predominance of certain 
traits in a population, and 
the suppression of others. 
(MS-LS4-4)  

 Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability. (MS-LS4-4) 
 
 

 MS-LS4-5. Gather and synthesize 
information about the 
technologies that have changed 
the way humans influence the 
inheritance of desired traits in 
organisms. [Clarification 
Statement: Emphasis is on 
synthesizing information from 
reliable sources about the 
influence of humans on genetic 
outcomes in artificial selection 
(such as genetic modification, 
animal husbandry, gene 
therapy); and, on the impacts 
these technologies have on 
society as well as the 
technologies leading to these 
scientific discoveries.]  

In artificial selection, humans 
have the capacity to 
influence certain 
characteristics of organisms 
by selective breeding. One 
can choose desired parental 
traits determined by genes, 
which are then passed on to 
offspring. (MS-LS4-5)  

 Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
can only be described using 
probability. (MS-LS4-5) 
 
Engineering advances have led to 
important discoveries in virtually 
every field of science, and 
scientific discoveries have led to 
the development of entire 
industries and engineered 
systems. (MS-LS4-5)  
 
Scientific knowledge can describe 
the consequences of actions but 
does not necessarily prescribe 
the decisions that society takes. 
(MS-LS4-5) 

 MS-LS4-6. Use mathematical 
representations to support 

Adaptation by natural 
selection acting over 
generations is one important 

 Phenomena may have more than 
one cause, and some cause and 
effect relationships in systems 
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explanations of how natural 
selection may lead to increases 
and decreases of specific traits in 
populations over time. 
[Clarification Statement: 
Emphasis is on using 
mathematical models, 
probability statements, and 
proportional reasoning to 
support explanations of trends in 
changes to populations over 
time.] [Assessment Boundary: 
Assessment does not include 
Hardy Weinberg calculations.]  

 

process by which species 
change over time in response 
to changes in environmental 
conditions. Traits that 
support successful survival 
and reproduction in the new 
environment become more 
common; those that do not 
become less common. Thus, 
the distribution of traits in a 
population changes. (MS-
LS4-6)  

can only be described using 
probability. (MS-LS4-6) 

                                                                                                EARTH & SPACE SCIENCE 

• Students will be 
prepared in a way 
that encourages 
them to explore the 
links between their 
Christian faith and 
scientific inquiry, 
understand the 
world they live in, 
and develop a sense 
of who they and 
others are as people 
respecting creation 
and their beliefs. 

• Students will learn 
to utilize the 
scientific method in 

MS-ESS1-1. Develop and 
use a model of the Earth-sun-
moon system to describe the 
cyclic patterns of lunar phases, 
eclipses of the sun and moon, 
and seasons. [Clarification 
Statement: Examples of models 
can be physical, graphical, or 
conceptual.]  

Patterns of the apparent 
motion of the sun, the moon, 
and stars in the sky can be 
observed, described, 
predicted, and explained 
with models. (MS-ESS1-1)  
 
This model of the solar 
system can explain eclipses 
of the sun and the moon. 
Earth’s spin axis is fixed in 
direction over the short-term 
but tilted relative to its orbit 
around the sun. The seasons 
are a result of that tilt and 
are caused by the differential 
intensity of sunlight on 

 Patterns can be used to identify 
cause- and-effect relationships. 
(MS-ESS1-1)  
 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. 
(MS-ESS1- 1) 
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their study of 
Physical Science by 
creating questions, 
doing research, 
forming a 
hypothesis based 
on experiment 
observations, 
analyzing and 
drawing 
conclusions, and 
then 
communicating 
their findings. 

different areas of Earth 
across the year. (MS-ESS1-1)  

 MS-ESS1-2. Develop and 
use a model to describe the role 
of gravity in the motions within 
galaxies and the solar system.  
[Clarification Statement: 
Emphasis for the model is on 
gravity as the force that holds 
together the solar system and 
Milky Way galaxy and controls 
orbital motions within them. 
Examples of models can be 
physical (such as the analogy of 
distance along a football field or 
computer visualizations of 
elliptical orbits) or conceptual 
(such as mathematical 
proportions relative to the size 
of familiar objects such as 
students’ school or state).] 
[Assessment Boundary: 
Assessment does not include 
Kepler’s Laws of orbital motion 
or the apparent retrograde 

Earth and its solar system are 
part of the Milky Way galaxy, 
which is one of many 
galaxies in the universe. (MS-
ESS1-2)  
 
The solar system consists of 
the sun and a collection of 
objects, including planets, 
their moons, and asteroids 
that are held in orbit around 
the sun by its gravitational 
pull on them. (MS-ESS1-2) 
 
 
The solar system appears to 
have formed from a disk of 
dust and gas, drawn together 
by gravity. (MS-ESS1-2)  
 
 

 Models can be used to represent 
systems and their interactions. 
(MS-ESS1-2)  
 
Science assumes that objects and 
events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. 
(MS-ESS1-2)  
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motion of the planets as viewed 
from Earth.]  
 

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

The solar system consists of 
the sun and a collection of 
objects, including planets, 
their moons, and asteroids 
that are held in orbit around 
the sun by its gravitational 
pull on them. (MS- ESS1-3)  

 Time, space, and energy 
phenomena can be observed at 
various scales using models to 
study systems that are too large 
or too small. (MS-ESS1-3) 
 
Engineering advances have led to 
important discoveries in virtually 
every field of science and 
scientific discoveries have led to 
the development of entire 
industries and engineered 
systems. (MS- ESS1-3)  
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CATHOLIC 
CONNECTION 

(CARDINAL NEUMAN 
SOCIETY STANDARD) 

NGSS MONTANA STATE STANDARD 
(NGSS PERFORMANCE EXPECTATION) 

   

Students will be 
prepared in a way that 
encourages them to 
explore the links 
between their 
Christian faith and 
scientific inquiry, 
understand the world 
they live in, and 
develop a sense of 
who they and others 
are as people 
respecting creation 
and their beliefs. 
 
• Students will learn 
to utilize the scientific 
method in their study 
of Earth Science by 
creating questions, 
doing research, 

HS-ESS1- 
Earth's Place in 
the Universe 
 

HS-ESS1-1. Develop a model based on evidence to illustrate the life span of the sun and the role 
of nuclear fusion in the sun’s core to release energy that eventually reaches Earth in 
the form of radiation. [Clarification Statement: Emphasis is on the energy transfer 
mechanisms that allow energy from nuclear fusion in the sun’s core to reach Earth. 
Examples of evidence for the model include observations of the masses and lifetimes 
of other stars, as well as the ways that the sun’s radiation varies due to sudden solar 
flares (“space weather”), the 11-year sunspot cycle, and non-cyclic variations over 
centuries.] [Assessment Boundary: Assessment does not include details of the atomic 
and sub-atomic processes involved with the sun’s nuclear fusion.] 

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical evidence of 
light spectra, motion of distant galaxies, and composition of matter in the 
universe. [Clarification Statement: Emphasis is on the astronomical evidence of the 
red shift of light from galaxies as an indication that the universe is currently expanding, 
the cosmic microwave background as the remnant radiation from the Big Bang, and 
the observed composition of ordinary matter of the universe, primarily found in stars 
and interstellar gases (from the spectra of electromagnetic radiation from stars), 
which matches that predicted by the Big Bang theory (3/4 hydrogen and 1/4 helium).] 

BILLINGS CATHOLIC SCHOOLS SCIENCE STANDARDS GRADES 9-12 

GEOLOGY, AMOSPHERIC SCIENCE, SPACE SCIENCE 



70 | P a g e  
 

forming a hypothesis 
based on experiment 
observations, 
analyzing and drawing 
conclusions, and then 
communicating their 
findings. 

HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, produce 
elements. [Clarification Statement: Emphasis is on the way nucleosynthesis, and 
therefore the different elements created, varies as a function of the mass of a star and 
the stage of its lifetime.] [Assessment Boundary: Details of the many different 
nucleosynthesis pathways for stars of differing masses are not assessed.] 

HS-ESS1-4. Use mathematical or computational representations to predict the motion of 
orbiting objects in the solar system. [Clarification Statement: Emphasis is on 
Newtonian gravitational laws governing orbital motions, which apply to human-made 
satellites as well as planets and moons.] [Assessment Boundary: Mathematical 
representations for the gravitational attraction of bodies and Kepler’s Laws of orbital 
motions should not deal with more than two bodies, nor involve calculus.] 

HS-ESS1-5. Evaluate evidence of the past and current movements of continental and oceanic 
crust and the theory of plate tectonics to explain the ages of crustal 
rocks. [Clarification Statement: Emphasis is on the ability of plate tectonics to explain 
the ages of crustal rocks. Examples include evidence of the ages oceanic crust 
increasing with distance from mid-ocean ridges (a result of plate spreading) and the 
ages of North American continental crust decreasing with distance away from a central 
ancient core of the continental plate (a result of past plate interactions).] 

HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials, meteorites, 
and other planetary surfaces to construct an account of Earth’s formation and early 
history. [Clarification Statement: Emphasis is on using available evidence within the 
solar system to reconstruct the early history of Earth, which formed along with the 
rest of the solar system 4.6 billion years ago. Examples of evidence include the 
absolute ages of ancient materials (obtained by radiometric dating of meteorites, 
moon rocks, and Earth’s oldest minerals), the sizes and compositions of solar system 
objects, and the impact cratering record of planetary surfaces.] 

 

 

 HS-ESS2- 
Earth's Systems 
 

HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes operate at different spatial 
and temporal scales to form continental and ocean-floor features. [Clarification Statement: Emphasis is 
on how the appearance of land features (such as mountains, valleys, and plateaus) and sea-floor 
features (such as trenches, ridges, and seamounts) are a result of both constructive forces (such as 
volcanism, tectonic uplift, and orogeny) and destructive mechanisms (such as weathering, mass wasting, 
and coastal erosion).] [Assessment Boundary: Assessment does not include memorization of the details of 
the formation of specific geographic features of Earth’s surface.] 
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HS-ESS2-2. Analyze geoscience data to make the claim that one change to Earth's surface can create 
feedbacks that cause changes to other Earth systems. [Clarification Statement: Examples should include 
climate feedbacks, such as how an increase in greenhouse gases causes a rise in global temperatures 
that melts glacial ice, which reduces the amount of sunlight reflected from Earth's surface, increasing 
surface temperatures and further reducing the amount of ice. Examples could also be taken from other 
system interactions, such as how the loss of ground vegetation causes an increase in water runoff and 
soil erosion; how dammed rivers increase groundwater recharge, decrease sediment transport, and 
increase coastal erosion; or how the loss of wetlands causes a decrease in local humidity that further 
reduces the wetland extent.] 

HS-ESS2-3. Develop a model based on evidence of Earth’s interior to describe the cycling of matter by thermal 
convection. [Clarification Statement: Emphasis is on both a one-dimensional model of Earth, with radial 
layers determined by density, and a three-dimensional model, which is controlled by mantle convection 
and the resulting plate tectonics. Examples of evidence include maps of Earth’s three-dimensional 
structure obtained from seismic waves, records of the rate of change of Earth’s magnetic field (as 
constraints on convection in the outer core), and identification of the composition of Earth’s layers from 
high-pressure laboratory experiments.] 

HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of Earth’s systems result 
in changes in climate. [Clarification Statement: Examples of the causes of climate change differ by 
timescale, over 1-10 years: large volcanic eruption, ocean circulation; 10-100s of years: changes in 
human activity, ocean circulation, solar output; 10-100s of thousands of years: changes to Earth's orbit 
and the orientation of its axis; and 10-100s of millions of years: long-term changes in atmospheric 
composition.] [Assessment Boundary: Assessment of the results of changes in climate is limited to 
changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels, and biosphere 
distribution.] 

HS-ESS2-5. Plan and conduct an investigation of the properties of water and its effects on Earth materials and 
surface processes. [Clarification Statement: Emphasis is on mechanical and chemical investigations with 
water and a variety of solid materials to provide the evidence for connections between the hydrologic 
cycle and system interactions commonly known as the rock cycle. Examples of mechanical investigations 
include stream transportation and deposition using a stream table, erosion using variations in soil 
moisture content, or frost wedging by the expansion of water as it freezes. Examples of chemical 
investigations include chemical weathering and recrystallization (by testing the solubility of different 
materials) or melt generation (by examining how water lowers the melting temperature of most solids).] 

HS-ESS2-6. Develop a quantitative model to describe the cycling of carbon among the hydrosphere, atmosphere, 
geosphere, and biosphere. [Clarification Statement: Emphasis is on modeling biogeochemical cycles that 
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include the cycling of carbon through the ocean, atmosphere, soil, and biosphere (including humans), 
providing the foundation for living organisms.] 

HS-ESS2-7. Construct an argument based on evidence about the simultaneous coevolution of Earth’s systems and 
life on Earth. [Clarification Statement: Emphasis is on the dynamic causes, effects, and feedbacks 
between the biosphere and Earth’s other systems, whereby geoscience factors control the evolution of 
life, which in turn continuously alters Earth’s surface. Examples include how photosynthetic life altered 
the atmosphere through the production of oxygen, which in turn increased weathering rates and 
allowed for the evolution of animal life; how microbial life on land increased the formation of soil, which 
in turn allowed for the evolution of land plants; or how the evolution of corals created reefs that altered 
patterns of erosion and deposition along coastlines and provided habitats for the evolution of new life 
forms.] [Assessment Boundary: Assessment does not include a comprehensive understanding of the 
mechanisms of how the biosphere interacts with all of Earth’s other systems.] 

 

 HS-ESS3- 
Earth and Human 
Activity 
 

HS-ESS3-1. Construct an explanation based on evidence for how the availability of natural resources, occurrence 
of natural hazards, and changes in climate have influenced human activity. [Clarification Statement: 
Examples of key natural resources include access to fresh water (such as rivers, lakes, and groundwater), 
regions of fertile soils such as river deltas, and high concentrations of minerals and fossil fuels. Examples 
of natural hazards can be from interior processes (such as volcanic eruptions and earthquakes), surface 
processes (such as tsunamis, mass wasting and soil erosion), and severe weather (such as hurricanes, 
floods, and droughts). Examples of the results of changes in climate that can affect populations or drive 
mass migrations include changes to sea level, regional patterns of temperature and precipitation, and 
the types of crops and livestock that can be raised.] 

HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing energy and mineral 
resources based on cost-benefit ratios.* [Clarification Statement: Emphasis is on the conservation, 
recycling, and reuse of resources (such as minerals and metals) where possible, and on minimizing 
impacts where it is not. Examples include developing best practices for agricultural soil use, mining (for 
coal, tar sands, and oil shales), and pumping (for petroleum and natural gas). Science knowledge 
indicates what can happen in natural systems—not what should happen.] 

HS-ESS3-3. Create a computational simulation to illustrate the relationships among the management of natural 
resources, the sustainability of human populations, and biodiversity. [Clarification Statement: Examples 
of factors that affect the management of natural resources include costs of resource extraction and 
waste management, per-capita consumption, and the development of new technologies. Examples of 
factors that affect human sustainability include agricultural efficiency, levels of conservation, and urban 
planning.] [Assessment Boundary: Assessment for computational simulations is limited to using provided 
multi-parameter programs or constructing simplified spreadsheet calculations. 
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HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on natural 
systems.* [Clarification Statement: Examples of data on the impacts of human activities could include 
the quantities and types of pollutants released, changes to biomass and species diversity, or areal 
changes in land surface use (such as for urban development, agriculture and livestock, or surface 
mining). Examples for limiting future impacts could range from local efforts (such as reducing, reusing, 
and recycling resources) to large-scale geoengineering design solutions (such as altering global 
temperatures by making large changes to the atmosphere or ocean).] 

HS-ESS3-5. Analyze geoscience data and the results from global climate models to make an evidence-based 
forecast of the current rate of global or regional climate change and associated future impacts to 
Earth's systems. [Clarification Statement: Examples of evidence, for both data and climate model 
outputs, are for climate changes (such as precipitation and temperature) and their associated impacts 
(such as on sea level, glacial ice volumes, or atmosphere and ocean composition).] [Assessment 
Boundary: Assessment is limited to one example of a climate change and its associated impacts.] 

HS-ESS3-6. Use a computational representation to illustrate the relationships among Earth systems and how 
those relationships are being modified due to human activity. [Clarification Statement: Examples of 
Earth systems to be considered are the hydrosphere, atmosphere, cryosphere, geosphere, and/or 
biosphere. An example of the far-reaching impacts from a human activity is how an increase in 
atmospheric carbon dioxide results in an increase in photosynthetic biomass on land and an increase in 
ocean acidification, with resulting impacts on sea organism health and marine populations.] [Assessment 
Boundary: Assessment does not include running computational representations but is limited to using the 
published results of scientific computational models.] 

 

 

 

 

CATHOLIC 
CONNECTION 

 
 
 
 
 
 

NGSS 
DISCIPLINARY 

CORE IDEAS  

MONTANA STATE STANDARD 
(NGSS PERFORMANCE EXPECTATION) 

HS-LS-1 HS-LS1-1. Construct an explanation based on evidence for how the structure of DNA determines the structure of 
proteins, which carry out the essential functions of life through systems of specialized 

BIOLOGY, AP ENVIRONMENTAL SCIENCE, AP BIOLOGY, HUMAN ANATOMY AND PHSYIOLOGY 
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• Students will 
be prepared in 
a way that 
encourages 
them to 
explore the 
links between 
their Christian 
faith and 
scientific 
inquiry, 
understand the 
world they live 
in, and develop 
a sense of who 
they and 
others are as 
people 
respecting 
creation and 
their beliefs.  
 

• Students will 
learn to utilize 
inquiry skills 
and 
experimental 
design in their 
study of Life 
Science by 
observing 
phenomena, 
creating 
questions, 
doing research, 
forming a 
hypothesis 

From 
Molecules to 
Organisms: 

Structures and 
Processes 

 

cells. [Assessment Boundary: Assessment does not include identification of specific cell or tissue types, 
whole body systems, specific protein structures and functions, or the biochemistry of protein synthesis.] 

HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of interacting systems that provide 
specific functions within multicellular organisms. [Clarification Statement: Emphasis is on functions at 
the organism system level such as nutrient uptake, water delivery, and organism movement in response 
to neural stimuli. An example of an interacting system could be an artery depending on the proper 
function of elastic tissue and smooth muscle to regulate and deliver the proper amount of blood within 
the circulatory system.] [Assessment Boundary: Assessment does not include interactions and functions at 
the molecular or chemical reaction level.] 

HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback mechanisms maintain 
homeostasis. [Clarification Statement: Examples of investigations could include heart rate response to 
exercise, stomate response to moisture and temperature, and root development in response to water 
levels.] [Assessment Boundary: Assessment does not include the cellular processes involved in the 
feedback mechanism.] 

HS-LS1-4. Use a model to illustrate the role of cellular division (mitosis) and differentiation in producing and 
maintaining complex organisms. [Assessment Boundary: Assessment does not include specific gene 
control mechanisms or rote memorization of the steps of mitosis.] 

HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into stored chemical 
energy. [Clarification Statement: Emphasis is on illustrating inputs and outputs of matter and the transfer 
and transformation of energy in photosynthesis by plants and other photosynthesizing organisms. 
Examples of models could include diagrams, chemical equations, and conceptual models.] [Assessment 
Boundary: Assessment does not include specific biochemical steps.] 

HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from 
sugar molecules may combine with other elements to form amino acids and/or other large carbon-
based molecules. [Clarification Statement: Emphasis is on using evidence from models and simulations to 
support explanations.] [Assessment Boundary: Assessment does not include the details of the specific 
chemical reactions or identification of macromolecules.] 

HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process whereby the bonds of food 
molecules and oxygen molecules are broken and the bonds in new compounds are formed, resulting 
in a net transfer of energy. [Clarification Statement: Emphasis is on the conceptual understanding of the 
inputs and outputs of the process of cellular respiration.] [Assessment Boundary: Assessment should not 
include identification of the steps or specific processes involved in cellular respiration.] 

 

HS-LS-2 
Ecosystems: 
Interactions, 
Energy, and 
Dynamics 

HS-LS2-1. Use mathematical and/or computational representations to support explanations of factors that affect 
carrying capacity of ecosystems at different scales. [Clarification Statement: Emphasis is on quantitative 
analysis and comparison of the relationships among interdependent factors including boundaries, 
resources, climate, and competition. Examples of mathematical comparisons could include graphs, charts, 

https://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
https://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
https://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
https://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
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based on 
experiment 
observations, 
collecting data, 
analyzing and 
drawing 
conclusions, 
and then 
communicating 
their findings.  

 
  
 

histograms, and population changes gathered from simulations or historical data sets.] [Assessment 
Boundary: Assessment does not include deriving mathematical equations to make comparisons.] 

HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence about factors 
affecting biodiversity and populations in ecosystems of different scales. [Clarification Statement: 
Examples of mathematical representations include finding the average, determining trends, and using 
graphical comparisons of multiple sets of data.] [Assessment Boundary: Assessment is limited to provided 
data.] 

HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in 
aerobic and anaerobic conditions. [Clarification Statement: Emphasis is on conceptual understanding of 
the role of aerobic and anaerobic respiration in different environments.] [Assessment Boundary: 
Assessment does not include the specific chemical processes of either aerobic or anaerobic respiration.] 

HS-LS2-4. Use mathematical representations to support claims for the cycling of matter and flow of energy among 
organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of 
stored energy in biomass to describe the transfer of energy from one trophic level to another and that 
matter and energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on 
atoms and molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they move 
through an ecosystem.] [Assessment Boundary: Assessment is limited to proportional reasoning to describe 
the cycling of matter and flow of energy.] 

HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular respiration in the cycling of carbon 
among the biosphere, atmosphere, hydrosphere, and geosphere. [Clarification Statement: Examples of 
models could include simulations and mathematical models.] [Assessment Boundary: Assessment does not 
include the specific chemical steps of photosynthesis and respiration.] 

HS-LS2-6. Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions may 
result in a new ecosystem. [Clarification Statement: Examples of changes in ecosystem conditions could 
include modest biological or physical changes, such as moderate hunting or a seasonal flood; and extreme 
changes, such as volcanic eruption or sea level rise.] 

HS-LS2-7. Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment 
and biodiversity.* [Clarification Statement: Examples of human activities can include urbanization, 
building dams, and dissemination of invasive species.] 

HS-LS2-8. Evaluate evidence for the role of group behavior on individual and species’ chances to survive and 
reproduce. [Clarification Statement: Emphasis is on: (1) distinguishing between group and individual 
behavior, (2) identifying evidence supporting the outcomes of group behavior, and (3) developing logical 
and reasonable arguments based on evidence. Examples of group behaviors could include flocking, 
schooling, herding, and cooperative behaviors such as hunting, migrating, and swarming.] 
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HS-LS-3 
Heredity: 

Inheritance 
and Variation 

of Traits 

HS-LS3-1. Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions 
for characteristic traits passed from parents to offspring. [Assessment Boundary: Assessment does not 
include the phases of meiosis or the biochemical mechanism of specific steps in the process.] 

HS-LS3-2. Make and defend a claim based on evidence that inheritable genetic variations may result from (1) new 
genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) 
mutations caused by environmental factors. [Clarification Statement: Emphasis is on using data to 
support arguments for the way variation occurs.] [Assessment Boundary: Assessment does not include the 
phases of meiosis or the biochemical mechanism of specific steps in the process.] 

HS-LS3-3. Apply concepts of statistics and probability to explain the variation and distribution of expressed traits 
in a population. [Clarification Statement: Emphasis is on the use of mathematics to describe the 
probability of traits as it relates to genetic and environmental factors in the expression of traits.] 
[Assessment Boundary: Assessment does not include Hardy-Weinberg calculations.] 

 

HS-LS-4 
Biological 
Evolution: 
Unity and 
Diversity 

HS-LS4-1. Communicate scientific information that common ancestry and biological evolution are supported by 
multiple lines of empirical evidence. [Clarification Statement: Emphasis is on a conceptual understanding 
of the role each line of evidence has relating to common ancestry and biological evolution. Examples of 
evidence could include similarities in DNA sequences, anatomical structures, and order of appearance of 
structures in embryological development.] 

HS-LS4-2. Construct an explanation based on evidence that the process of evolution primarily results from four 
factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation of 
individuals in a species due to mutation and sexual reproduction, (3) competition for limited resources, 
and (4) the proliferation of those organisms that are better able to survive and reproduce in the 
environment. [Clarification Statement: Emphasis is on using evidence to explain the influence each of the 
four factors has on number of organisms, behaviors, morphology, or physiology in terms of ability to 
compete for limited resources and subsequent survival of individuals and adaptation of species. Examples 
of evidence could include mathematical models such as simple distribution graphs and proportional 
reasoning.] [Assessment Boundary: Assessment does not include other mechanisms of evolution, such as 
genetic drift, gene flow through migration, and co-evolution.] 

HS-LS4-3. Apply concepts of statistics and probability to support explanations that organisms with an 
advantageous heritable trait tend to increase in proportion to organisms lacking this trait. [Clarification 
Statement: Emphasis is on analyzing shifts in numerical distribution of traits and using these shifts as 
evidence to support explanations.] [Assessment Boundary: Assessment is limited to basic statistical and 
graphical analysis. Assessment does not include allele frequency calculations.] 

HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to adaptation of 
populations. [Clarification Statement: Emphasis is on using data to provide evidence for how specific 
biotic and abiotic differences in ecosystems (such as ranges of seasonal temperature, long-term climate 
change, acidity, light, geographic barriers, or evolution of other organisms) contribute to a change in gene 
frequency over time, leading to adaptation of populations.] 

https://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/dci-arrangement/hs-ls3-heredity-inheritance-and-variation-traits
https://www.nextgenscience.org/dci-arrangement/hs-ls4-biological-evolution-unity-and-diversity
https://www.nextgenscience.org/dci-arrangement/hs-ls4-biological-evolution-unity-and-diversity
https://www.nextgenscience.org/dci-arrangement/hs-ls4-biological-evolution-unity-and-diversity
https://www.nextgenscience.org/dci-arrangement/hs-ls4-biological-evolution-unity-and-diversity
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HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions may result in (1) 
increases in the number of individuals of some species, (2) the emergence of new species over time, 
and (3) the extinction of other species. [Clarification Statement: Emphasis is on determining cause and 
effect relationships for how changes to the environment such as deforestation, fishing, application of 
fertilizers, drought, flood, and the rate of change of the environment affect distribution or disappearance 
of traits in species.] 

HS-LS4-6. Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on 
biodiversity.* [Clarification Statement: Emphasis is on testing solutions for a proposed problem related to 
threatened or endangered species, or to genetic variation of organisms for multiple species.] 

 

 

 

 

CATHOLIC 
CONNECTION 

(CARDINAL NEUMAN 
SOCIETY STANDARD) 

NGSS MONTANA STATE STANDARD 
(NGSS PERFORMANCE EXPECTATION) 

• Students will be 
prepared in a way that 
encourages them to 
explore the links between 
their Christian faith and 
scientific inquiry, 
understand the world 
they live in, and develop a 
sense of who they and 
others are as people 
respecting creation and 
their beliefs. 
 
• Students will learn to 
utilize the scientific 
method in their study of 

HS-PS1- 
Matter and its 
Interactions 
 

HS-PS1-1. Use the periodic table as a model to predict the relative properties of 
elements based on the patterns of electrons in the outermost energy level of 
atoms. [Clarification Statement: Examples of properties that could be predicted from 
patterns could include reactivity of metals, types of bonds formed, numbers of bonds 
formed, and reactions with oxygen.] [Assessment Boundary: Assessment is limited to 
main group elements. Assessment does not include quantitative understanding of 
ionization energy beyond relative trends.] 

HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction 
based on the outermost electron states of atoms, trends in the periodic table, and 
knowledge of the patterns of chemical properties. [Clarification Statement: Examples 
of chemical reactions could include the reaction of sodium and chlorine, of carbon and 
oxygen, or of carbon and hydrogen.] [Assessment Boundary: Assessment is limited to 
chemical reactions involving main group elements and combustion reactions.] 

CHEMISTRY, PHYSICS, AND AP CHEMISTRY 
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Physical Science by 
creating questions, doing 
research, forming a 
hypothesis based on 
experiment observations, 
analyzing and drawing 
conclusions, and then 
communicating their 
findings 

HS-PS1-3. Plan and conduct an investigation to gather evidence to compare the structure of 
substances at the bulk scale to infer the strength of electrical forces between 
particles. [Clarification Statement: Emphasis is on understanding the strengths of 
forces between particles, not on naming specific intermolecular forces (such as dipole-
dipole). Examples of particles could include ions, atoms, molecules, and networked 
materials (such as graphite). Examples of bulk properties of substances could include 
the melting point and boiling point, vapor pressure, and surface tension.] [Assessment 
Boundary: Assessment does not include Raoult’s law calculations of vapor pressure.] 

HS-PS1-4. Develop a model to illustrate that the release or absorption of energy from a 
chemical reaction system depends upon the changes in total bond 
energy. [Clarification Statement: Emphasis is on the idea that a chemical reaction is a 
system that affects the energy change. Examples of models could include molecular-
level drawings and diagrams of reactions, graphs showing the relative energies of 
reactants and products, and representations showing energy is conserved.] 
[Assessment Boundary: Assessment does not include calculating the total bond energy 
changes during a chemical reaction from the bond energies of reactants and products.] 

HS-PS1-5. Apply scientific principles and evidence to provide an explanation about the effects 
of changing the temperature or concentration of the reacting particles on the rate at 
which a reaction occurs. [Clarification Statement: Emphasis is on student reasoning 
that focuses on the number and energy of collisions between molecules.] [Assessment 
Boundary: Assessment is limited to simple reactions in which there are only two 
reactants; evidence from temperature, concentration, and rate data; and qualitative 
relationships between rate and temperature.] 

HS-PS1-6. Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium.* [Clarification 
Statement: Emphasis is on the application of Le Chatelier’s Principle and on refining 
designs of chemical reaction systems, including descriptions of the connection 
between changes made at the macroscopic level and what happens at the molecular 
level. Examples of designs could include different ways to increase product formation 
including adding reactants or removing products.] [Assessment Boundary: Assessment 
is limited to specifying the change in only one variable at a time. Assessment does not 
include calculating equilibrium constants and concentrations.] 

HS-PS1-7. Use mathematical representations to support the claim that atoms, and therefore 
mass, are conserved during a chemical reaction. [Clarification Statement: Emphasis is 
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on using mathematical ideas to communicate the proportional relationships between 
masses of atoms in the reactants and the products, and the translation of these 
relationships to the macroscopic scale using the mole as the conversion from the 
atomic to the macroscopic scale. Emphasis is on assessing students’ use of 
mathematical thinking and not on memorization and rote application of problem-
solving techniques.] [Assessment Boundary: Assessment does not include complex 
chemical reactions.] 

HS-PS1-8. Develop models to illustrate the changes in the composition of the nucleus of the 
atom and the energy released during the processes of fission, fusion, and radioactive 
decay. [Clarification Statement: Emphasis is on simple qualitative models, such as 
pictures or diagrams, and on the scale of energy released in nuclear processes relative 
to other kinds of transformations.] [Assessment Boundary: Assessment does not 
include quantitative calculation of energy released. Assessment is limited to alpha, 
beta, and gamma radioactive decays.] 

 

 

 HS-PS2- 
Motion and 
Stability: Forces 
and Interactions 
 

HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the mathematical 
relationship among the net force on a macroscopic object, its mass, and its 
acceleration. [Clarification Statement: Examples of data could include tables or graphs of position or 
velocity as a function of time for objects subject to a net unbalanced force, such as a falling object, an 
object sliding down a ramp, or a moving object being pulled by a constant force.] [Assessment 
Boundary: Assessment is limited to one-dimensional motion and to macroscopic objects moving at 
non-relativistic speeds.] 

HS-PS2-2. Use mathematical representations to support the claim that the total momentum of a system of 
objects is conserved when there is no net force on the system. [Clarification Statement: Emphasis is 
on the quantitative conservation of momentum in interactions and the qualitative meaning of this 
principle.] [Assessment Boundary: Assessment is limited to systems of two macroscopic bodies moving 
in one dimension.] 

HS-PS2-3. Apply science and engineering ideas to design, evaluate, and refine a device that minimizes the 
force on a macroscopic object during a collision.* [Clarification Statement: Examples of evaluation 
and refinement could include determining the success of the device at protecting an object from 
damage and modifying the design to improve it. Examples of a device could include a football helmet 
or a parachute.] [Assessment Boundary: Assessment is limited to qualitative evaluations and/or 
algebraic manipulations.] 
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HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe 
and predict the gravitational and electrostatic forces between objects. [Clarification Statement: 
Emphasis is on both quantitative and conceptual descriptions of gravitational and electric fields.] 
[Assessment Boundary: Assessment is limited to systems with two objects.] 

HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current can produce a 
magnetic field and that a changing magnetic field can produce an electric current. [Assessment 
Boundary: Assessment is limited to designing and conducting investigations with provided materials 
and tools.] 

HS-PS2-6. Communicate scientific and technical information about why the molecular-level structure is 
important in the functioning of designed materials.* [Clarification Statement: Emphasis is on the 
attractive and repulsive forces that determine the functioning of the material. Examples could include 
why electrically conductive materials are often made of metal, flexible but durable materials are 
made up of long chained molecules, and pharmaceuticals are designed to interact with specific 
receptors.] [Assessment Boundary: Assessment is limited to provided molecular structures of specific 
designed materials.] 

 

 HS-PS3- 
Energy 
 

HS-PS3-1 Create a computational model to calculate the change in the energy of one component in a system 
when the change in energy of the other component(s) and energy flows in and out of the system 
are known. [Clarification Statement: Emphasis is on explaining the meaning of mathematical 
expressions used in the model.] [Assessment Boundary: Assessment is limited to basic algebraic 
expressions or computations; to systems of two or three components; and to thermal energy, kinetic 
energy, and/or the energies in gravitational, magnetic, or electric fields.] 

HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a 
combination of energy associated with the motion of particles (objects) and energy associated with 
the relative positions of particles (objects). [Clarification Statement: Examples of phenomena at the 
macroscopic scale could include the conversion of kinetic energy to thermal energy, the energy stored 
due to position of an object above the earth, and the energy stored between two electrically-charged 
plates. Examples of models could include diagrams, drawings, descriptions, and computer 
simulations.] 

HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of 
energy into another form of energy.* [Clarification Statement: Emphasis is on both qualitative and 
quantitative evaluations of devices. Examples of devices could include Rube Goldberg devices, wind 
turbines, solar cells, solar ovens, and generators. Examples of constraints could include use of 
renewable energy forms and efficiency.] [Assessment Boundary: Assessment for quantitative 
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evaluations is limited to total output for a given input. Assessment is limited to devices constructed 
with materials provided to students.] 

HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of thermal energy when 
two components of different temperature are combined within a closed system results in a more 
uniform energy distribution among the components in the system (second law of 
thermodynamics). [Clarification Statement: Emphasis is on analyzing data from student investigations 
and using mathematical thinking to describe the energy changes both quantitatively and conceptually. 
Examples of investigations could include mixing liquids at different initial temperatures or adding 
objects at different temperatures to water.] [Assessment Boundary: Assessment is limited to 
investigations based on materials and tools provided to students.] 

HS-PS3-5. Develop and use a model of two objects interacting through electric or magnetic fields to illustrate 
the forces between objects and the changes in energy of the objects due to the 
interaction. [Clarification Statement: Examples of models could include drawings, diagrams, and texts, 
such as drawings of what happens when two charges of opposite polarity are near each other.] 
[Assessment Boundary: Assessment is limited to systems containing two objects.] 

 

 HS-PS4- 
Waves and their 
Applications in 
Technologies for 
Information 
Transfer 
 

HS-PS4-1. Use mathematical representations to support a claim regarding relationships among the frequency, 
wavelength, and speed of waves traveling in various media. [Clarification Statement: Examples of 
data could include electromagnetic radiation traveling in a vacuum and glass, sound waves traveling 
through air and water, and seismic waves traveling through the Earth.] [Assessment Boundary: 
Assessment is limited to algebraic relationships and describing those relationships qualitatively.] 

HS-PS4-2. Evaluate questions about the advantages of using digital transmission and storage of 
information. [Clarification Statement: Examples of advantages could include that digital information is 
stable because it can be stored reliably in computer memory, transferred easily, and copied and 
shared rapidly. Disadvantages could include issues of easy deletion, security, and theft.] 

HS-PS4-3. Evaluate the claims, evidence, and reasoning behind the idea that electromagnetic radiation can be 
described either by a wave model or a particle model, and that for some situations one model is 
more useful than the other. [Clarification Statement: Emphasis is on how the experimental evidence 
supports the claim and how a theory is generally modified in light of new evidence. Examples of a 
phenomenon could include resonance, interference, diffraction, and photoelectric effect.] 
[Assessment Boundary: Assessment does not include using quantum theory.] 

HS-PS4-4. Evaluate the validity and reliability of claims in published materials of the effects that different 
frequencies of electromagnetic radiation have when absorbed by matter. [Clarification Statement: 
Emphasis is on the idea that photons associated with different frequencies of light have different 
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energies, and the damage to living tissue from electromagnetic radiation depends on the energy of 
the radiation. Examples of published materials could include trade books, magazines, web resources, 
videos, and other passages that may reflect bias.] [Assessment Boundary: Assessment is limited to 
qualitative descriptions.] 

HS-PS4-5. Communicate technical information about how some technological devices use the principles of 
wave behavior and wave interactions with matter to transmit and capture information and 
energy.* [Clarification Statement: Examples could include solar cells capturing light and converting it 
to electricity; medical imaging; and communications technology.] [Assessment Boundary: Assessments 
are limited to qualitative information. Assessments do not include band theory.] 

 

 


