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PHILOSOPHY & MISSION STATEMENTS 
 
 

PHILOSOPHY 
Science is a process of seeking to understand the natural world. This process includes skills 
in observing, questioning, problem-solving, and logical reasoning through the collection, 
interpretation and communication of data. Science by its nature is interdisciplinary, 
requiring the integration of mathematics, language, and interpersonal skills. 
 
Science, engineering, and technology permeate nearly every facet of modern life, and they 
also hold the key to meeting many of humanity’s most pressing current and future 
challenges. Yet too few U.S. workers have strong backgrounds in these fields, and many 
people lack even fundamental knowledge of them. Recognizing this national trend has 
created a widespread call for a new approach to K-12 science education in the United States 
which is reflected in this revised curriculum document. (A Framework for K-12 Science 
Education Practices, 2012; www.nextgenscience.org/framework-k-12-science-education) 
 
The overarching goal of the national framework for K-12 science education is to ensure that 
by the end of 12th grade, all students have some appreciation of the beauty and wonder of 
science; possess sufficient knowledge of science and engineering to engage in public 
discussions on related issues; are careful consumers of scientific and technological 
information related to their everyday lives; are able to continue to learn about science 
outside school; and have the skills to enter careers of their choice, including (but not limited 
to) careers in science, engineering, and technology. (A Framework for K-12 Science Education 
Practices, 2012) 
 
 
 
 
 

MISSION 
 

The Fairbanks North Star Borough School District (FNSBSD) fully support students’ 
meaningful learning in science and engineering. Using nationally adopted criteria, the 
FNSBSD will provide a coherent and consistent approach throughout grades K-12. Students 
will, over multiple years of school, actively engage in science and engineering practices and 
apply crosscutting concepts to deepen their understanding of each field’s disciplinary core 
ideas. 
 
 
 

http://www.nextgenscience.org/framework-k-12-science-education
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EXPLANATION OF TERMS 
 

Next Generation of Science Standards (NGSS) 
Through a collaborative state-led process, new K-12 science standards have been developed that 
are rich in content and practice and arranged on a coherent manner across disciplines and grades 
to provide all students an internationally benchmarked science education. The NGSS are based on 
the Framework for K-12 Science Education developed by the National Research Council. 
www.nextgenscience.org/next-generation-science-standards 

 

Alaska Content & Performance Standards (GLEs) (Revised March, 2006) 
Standards adopted by the State Board of Education for what students should be learning in core 
subject areas. These standards are general statements of what Alaskans want students to know and 
be able to do as a result of their public school experience. 
https://education.alaska.gov/akstandards/standards/  
 

Alaska Cultural Standards 
Standards endorsed by the State Board of Education that serve to encourage enrichment of the 
content standards. They are used as a guide to ensure that schools are aware of and sensitive to 
their surrounding physical and cultural environments. 
https://education.alaska.gov/akstandards/#c3gtabs-cultural  
 

Benchmark 
A point of reference against which individuals are compared and evaluated. In relation to the Alaska 
Performance Standards, a benchmark identifies a level of expected achievement and is measured at 
the end of the 3rd, 6th, and 8th grades (benchmark exam). The high school benchmark equivalent, 
called the College & Career Readiness Assessment, is also required of students before they can 
receive a high school diploma. 

 

Performance Objectives 
Statements that document specific, essential tasks students are expected to accomplish in a given 
grade level or course. 

 

Ongoing Learner Goals 
Objectives that are consistently reinforced. Mastery is not assigned to a specific grade level or 
course. 

 

Readiness Standards 
Expected indicators of student readiness for entering each grade level. 

 

Guaranteed and Viable Curriculum (GVC) 
A guaranteed and viable curriculum is one that guarantees equal opportunity for learning for all 
students. Similarly, it guarantees adequate time for teachers to teach content and for students to 
learn it. A guaranteed and viable curriculum is one that ensures that the curriculum being taught is 
the curriculum being assessed. It is viable when adequate time is ensured to teach all determined 
essential content.

http://www.nextgenscience.org/next-generation-science-standards
https://education.alaska.gov/akstandards/standards/
https://education.alaska.gov/akstandards/#c3gtabs-cultural
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NEXT GENERATION SCIENCE STANDARDS 
 
The Next Generation Science Standards (NGSS) identifies eight science and engineering practices that mirror 
the practices of professional scientists and engineers. Use of the practices in the performance expectations is 
not only intended to strengthen students’ skills in these practices but also to develop students’ understanding 
of the nature of science and engineering. Listed below are the science and engineering practices. 
 

1. Asking questions and defining problems  

2. Developing and using models  

3. Planning and carrying out investigations  

4. Analyzing and interpreting data  

5. Using mathematics and computational thinking  

6. Constructing explanations and designing solutions  

7. Engaging in argument from evidence  

8. Obtaining, evaluating, and communicating information  
 

The Practices do not specify grade-band endpoints for the Scientific and Engineering Practices, but instead 
provides a summary of what students should know by the end of grade twelve and a hypothetical progression 
for each. The NGSS uses constructed grade-band endpoints for the science and engineering practices that are 
based on these hypothetical progressions and twelfth-grade endpoints. These representations of the science 
and engineering practices appear in the NGSS and supporting foundation boxes.  
 

A complete listing of the specific science and engineering practices used in the NGSS is shown in the 
document.  http://www.nextgenscience.org/get-to-know

http://www.nextgenscience.org/get-to-know
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SCOPE AND SEQUENCE 
 

KINDERGARTEN 
Life Science Physical Science Earth & Space Science Engineering Design 

 All animals need food and water in 
order to live and grow.  

 Animals obtain their food from plants 
and/or other animals. 

 Plants need water and light to live and 
grow. 

 Sunlight warms the Earth’s surface. 
 Pushes and pulls can have different 

strengths and directions. 
 Pulling, pushing, or touching an object 

can change the speed or direction of 
its motion. 

 A bigger push or pull makes things 
speed up or slow down more quickly. 

 When objects touch, or collide, they 
push on one another and can change 
motion. 

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

 Weather is the combination of sunlight, 
wind, snow, or rain, and temperature in 
a region. People measure these 
conditions to describe and record 
weather and notice patterns. 

 Plants and animals can change their 
environment. 

 Scientists forecast severe weather so 
communities can prepare. 

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades kindergarten, first, and second. 

 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 or 
improved object or tool. 

 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.  

 Analyze data from tests of two objects 
designed to solve the same problem to 
compare the strengths and weaknesses 
of how each performs.  

FIRST GRADE 
 Young animals and plants are very 

much, but not exactly, like their 
parents. 

 Individual of the same kind of plant or 
animal are similar, but vary in many 
ways. 

 All organisms have external parts. 
Animals use their body parts in 
different ways to see, hear, grasp 
objects, protect themselves, move from 
place to place, and seek, find, and take 
in food and water. 

 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 can give 
off their own light. 

 Light travels differently when passing 
through various objects/materials. 

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

 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. 

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades kindergarten, first, and second. 

 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 or  
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FIRST GRADE (cont.) 
Life Science Physical Science Earth & Space Science Engineering Design 

 Plants have different parts (e.g., roots, 
stems, leaves, flowers, fruits) that help 
them grow and survive. 

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

 Animals and plants have body parts 
that help them grow and survive. 

  

improved object or tool. 
 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.  

 Analyze data from tests of two objects 
designed to solve the same problem to 
compare the strengths and weaknesses 
of how each performs. 

SECOND GRADE 

Life Science Physical Science Earth & Space Science Engineering Design 

 Plants depend on water and light to 
grow. 

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

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

 Different kinds of matter exist and 
many of them can be either solid or 
liquid, depending on temperature. 
Matter can be described and classified 
by its observable properties. 

 Different properties are suited to 
different purposes.  

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

  Heating or cooling a substance may 
cause changes that can be observed. 
Sometimes these changes are 
reversible, and sometimes they are 
not. 

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

 Wind and water can change the shape 
of the 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 in liquid form. 

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades kindergarten, first, and second. 

 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 or 
improved object or tool. 

 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.  

 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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THIRD GRADE 

Life Science Physical Science Earth & Space Science Engineering Design 

 Reproduction is essential to the 
continued existence of all organisms. 

 Being part of a group helps animals 
obtain food, defend themselves, and 
cope with changes. 

 Plants and animals have traits that are 
inherited from parents and can be 
influenced by the environment. 

 Use fossils to learn about organisms 
and environments from long ago. 

 Some variations in individuals provide 
advantages in surviving. 

 Habitats are beneficial to some 
organisms and not others. 

 When environments change, the plants 
and animals that live there may 
change. 

 How balanced and unbalanced forces 
affect an object. 

 Measure and observe the object’s 
motion and look for patterns to predict 
the future movements. 

 Cause and effect relationship of 
electric or magnetic interactions 
between two objects. 

 Use tables and graphs to describe 
typical weather patterns and conditions 
during a specific season. 

 Describe climates in different regions of 
the world. 

 Evaluate solution that reduces the 
impacts of a weather-related hazard. 

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades third, fourth, and fifth. 

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

 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.  

 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. 

FOURTH GRADE 

 Alaskan plants have developed unique 
adaptations to accommodate their 
ecological niche in the habitat.  

 Plants and animals have both internal 
and external structures that serve 
various functions in growth, survival, 
behavior, and reproduction. 

 Different sense receptors are 
specialized for particular kinds of 
information, which may be then 
processed by the animal’s brain. 

 The faster a given object is moving, the 
more energy it possesses and energy 
can be moved from place to place. 

 Energy is present whenever there are 
moving objects and energy can be 
transferred from object or place to 
another. 

 When objects collide, the contact 
forces transfer of energy so as to 
change the objects’ motion. 

 The expression “produce energy” 
typically refers to the conversion of 
stored energy into a desired form for 
practical use. 

 Local, regional, and global patterns in 
rock formations reveal changes over 
time due to earth forces, such as 
earthquakes. 

 Rainfall helps to shape the land and 
affects the types of things living in a 
region. Water, ice, wind, living 
organisms, and gravity break down 
rocks, soils, and sediments into smaller 
particles and move them around.  

 Plate Tectonics and Large-Scale System 
Interactions:  The locations of mountain 
ranges, deep ocean trenches, ocean 
floor structures, earthquakes,  

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades third, fourth, and fifth. 

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

 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.  

 Plan and carry out fair tests in which 
variables are controlled and failure 
points are considered to identify  

FOURTH GRADE (cont.) 
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Life Science Physical Science Earth & Space Science Engineering Design 

 

 Waves are regular patterns of motion 
and can be made in water by 
disturbing the surface. Waves of the 
same type can differ in amplitude. 

 An object can be seen when light 
reflected from its surface enters the 
eyes. 

 Digitized information can be 
transmitted over long distances 
without significant degradation. 

and volcanoes occur in patterns. 
 Living things affect the physical 

characteristics of their regions. 
 Energy and fuels that humans use are 

derived from natural sources. 
 A variety of hazards result from natural 

processes that humans cannot 
eliminate. 

aspects of a model or prototype that 
can be improved. 

FIFTH GRADE 

 Plants acquire their material for growth 
chiefly from air and water. 

 Organisms have interdependent 
relationships in ecosystems. 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. 

 Matter cycles between the air and soil 
and among plants, animals, and 
microbes as these organisms live and 
die. 

 All matter has mass, weight, volume, 
and density which can be measured 
and compared. Matter can undergo 
physical and chemical changes. 

 The gravitational force of Earth acting 
on an object near Earth’s surface pulls 
that object toward the planet’s center. 

 The energy released from food was 
once energy from the sun that was 
captured by the planets in the 
chemical process that forms plant 
matter. 

 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. 

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

 The orbits of Earth around the sun and 
of the moon around Earth, together 
with the rotation of Earth about an axis 
between north and south poles, causes 
observable patterns. 

 Earth’s major systems, the geosphere, 
the hydrosphere, and the biosphere, 
interact in multiple ways to affect 
Earth’s surface materials and processes. 

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

 Human activities in agriculture, 
industry, and everyday life have had 
major effects on the land, vegetation, 
streams, ocean air, and even outer 
space. 

 Science and engineering practices are 
crosscutting concepts that can be 
taught using any topic at each grade 
level. These practices are the same for 
grades third, fourth, and fifth. 

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

 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.  

 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. 
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KINDERGARTEN 
Performance Expectations: 
In the kindergarten performance expectations, students are expected to demonstrate grade-appropriate proficiency in asking questions, developing and 
using models, planning and carrying out investigations, analyzing and interpreting data, designing solutions, engaging in argument from evidence, and 
obtaining, evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of the core ideas. 
 
NGSS Summary: 
The performance expectations in kindergarten help students formulate answers to questions such as: “What happens if you push or pull an object harder? 
Where do animals live and why do they live there? What is the weather like today and how is it different from yesterday?” Kindergarten performance 
expectations include PS2, PS3, LS1, ESS2, ESS3, and ETS1. 
 
Disciplinary Core Ideas from the NCR Framework: 
Students are expected to develop understanding of patterns and variations in local weather and the purpose of weather forecasting to prepare for, and 
respond to severe weather. Students are able to apply an understanding of the effects of different strengths or different directions of pushes and pulls on 
the motion of an object to analyze a design solution. Students are also expected to develop a relationship between their needs and where they live. 
 
Crosscutting Concepts: 
Crosscutting concepts of patterns: technology; and influence of engineering, technology, and science on society and the natural world are called out as 
organizing concepts for these disciplinary core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 

K-LS1: From Molecules to Organisms: 
Structures and Processes 
 

LS1.C: Organization for Matter and Energy 
Flow in Organisms 
All animals need food in order to live and 
grow. They obtain their food from plants or 
from other animals. Plants need water and 
light to live and grow. (K-LS-1) 
 

GLEs: SA.1-3; SC.1-3; SE.2; SG2, 4 

K-LS1.1: Use observations to describe patterns of what 
plants and animals (including humans) need to survive. 
[Clarification Statement: Examples of patterns could include 
that animals need to take in food but plants do not; the 
different kind of food needed by different types of animals; the 
requirement of plants to have light; and, that all living things 
need water.]  

 Use science notebooks to sketch living and non-living things 
in a local environment. (Note differences. Discuss with partner. 
Share with whole group. Document observations on chart paper.) 

 Use a Double Bubble Map to compare/contrast plants and 
animals. 

 Plant seeds. Observe daily.  Document observations in 
science notebook. Draw and label parts of the plant. 
Brainstorm in small group what plants need to survive and 
grow.  

 Follow the life cycle of a butterfly. Document all stages of 
the life cycle, using pictures and words. Note habitat: food, 
temperature, lighting, and surroundings. Visit school library 
to locate non-fiction books. Read books aloud. Document 
information.  

 Have each student choose an Alaskan animal. Read book on 
animal habitat. Have students draw animal in its habitat. 
Have students present picture sharing type of animal, 
habitat, and food they eat. 

Physical Science Concepts Students who demonstrate understanding will: 

K-PS2: Motion and Stability: Forces and 
Interactions 
 

PS2.A: Forces and Motion 
 Pushes and pulls can have different 

strengths and directions. (K-PS2.1-2) 
 Pushing or pulling on an object can 

change the speed or direction of its 
motion and can start or stop it.  
(K-PS2.1-2)  

 

PS2.B: Types of Interactions 
When objects touch or collide, they push on 
one another and can change motion.  
(K-PS2.1) 

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. 
[Clarification Statement: Examples of pushes or pulls could 
include a string attached to an object being pulled, a person 
pushing an object, a person stopping a rolling ball, and two 
objects colliding and pushing on each other.] [Assessment 
Boundary: Assessment is limited to different relative strengths 
or different directions, but not both at the same time. 
Assessment does not include non-contact pushes or pulls such 
as those produced by magnets.] 
 

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 a pull. [Clarification Statement: 

Examples of problems requiring a solution could include tools 
such as a ramp to increase the speed of the object and a 

 Using balls, race cars, and/or marbles to experiment with 
motion; move objects to collide with one another, cause 
objects to speed up and slow down. Work with a partner, 
note patterns and changes in movement, make 
observations and note possible explanations. 

 Build a variety of ramps-experiment with the speed of 
objects moving on an incline. Make predictions. Encourage 
students to study data, change variables, and analyze 
results. 

 Participate in numerous Tug-of-War activities. Analyze 
strategies. 

 Participate in a game of kickball. Experiment with gentle 
kicks and hard kicks.  What happens when your foot swings 
harder, connecting with the ball? What happens when the 
ball bumps into something? 

 Brainstorm words to describe the sun. Create a Circle Map. 
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structure that would cause an object 

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Physical Science Concepts (cont.) Students who demonstrate understanding will: 
PS3.C: Relationship Between Energy and 
Forces 
A bigger push or pull makes things speed up 
or slow down more quickly. (Secondary to K-
PS2.1) 

 

ETS1.A: Defining Engineering Problems 
A situation that people want to change or 
create can be approached as a problem to be 
solved through engineering. Such problems 
may have many acceptable solutions. 
(Secondary to K-PS2.2) 
 

K-PS3: Energy 
 

PS3.B: Conservation of Energy and Energy 
Transfer 
Sunlight warms Earth’s surface.  
(K-PS3.1-2) 
 

GLEs: SA.1-2; SB.1-4; SG.1-4 

as a marble or ball to turn.] [Assessment Boundary: Assessment 
does not include friction as a mechanism for change in speed.] 
 

K-PS3.1: Make observations to determine the effect of 
sunlight on Earth’s surface. [Clarification Statement: 

Examples of Earth’s surface could include sand, soil, rocks, and 
water.] [Assessment Boundary: Assessment of temperature is 
limited to relative measures such as warmer/cooler.] 
 

K-PS3.2: Use tools and materials to design and build a 
structure that will reduce the warming effect of sunlight 
on an area. [Clarification Statement: Examples of structures 
could include umbrellas, canopies, and tents that minimize the 
warming effect of the sun.]  

 Write a Sun poem. 
 Create a list of natural resources heated by the sun (e.g., 

soil, water, rocks) 
 Draw a picture of yourself outside on a hot, sunny day.  
 Describe where you are and what you are doing. 
 Draw a picture of yourself on a cold day, with no sunshine. 

Describe how the pictures are different.  
 Measure and record temperatures of objects placed in 

light. 
 Conduct experiments that illustrate the movement of heat 

from one object to another. 

Earth & Space Concepts Students who demonstrate understanding will: 

K-ESS2: Earth’s Systems 
 

ESS2.D: Weather and Climate 
Weather is the combination of sunlight, 
wind, snow or rain, and temperature in a 
particular region at a particular time. People 
measure these conditions to describe and 
record the weather and to notice patterns 
over time. (K-ESS2.1) 
 

ESS2.D: Biogeology 
Plants and animals can change their 
environment. (K-ESS2.2) 

K-ESS2.1: Use and share observations of local weather 
conditions to describe patterns over time. [Clarification 
Statement: Examples of qualitative observations could include 
descriptions of the weather (such as sunny, cloudy, rainy, and 
warm); examples of quantitative observations could include 
numbers of sunny, windy, and rainy days in a month. Examples 
of patterns could include that it is usually cooler in the morning 
than in the afternoon and the number of sunny day versus 
cloudy days in different months.] [Assessment Boundary: 
Assessment of quantitative observations limited to whole 
numbers and relative measures such as warmer/cooler.] 
 

K-ESS2.2: Construct an argument supported by evidence 
for how plants and animals (including humans) can 
change the environment to meet their needs. 

 Participate in classroom practices that conserve natural 
resources. 

 Explore ways Alaska Natives conserve natural resources. 
 Take a walking field trip to record instances of human 

impact. 
 Track temperature daily, sunlight, wind, snow, rain, and 

clouds. Use the data to build graphs for use in analyzing and 
interpreting weather data. Describe patterns and draw 
conclusions based on data. 

 Take a daily nature walk. Observe and record descriptions 
of the weather. Document behavior of people, animals, and 
plants. Note patterns. Discuss patterns with table partners. 

 Choose a plant, animal, or person you observed on the 
nature walk. Explain to partner how it was impacted by the 
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[Clarification Statement: Examples of plants and  weather, and how it adapted to the environment. 

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts (cont.) Students who demonstrate understanding will: 

ESS3.C: Human Impact on Earth Systems 
Things that people do to live comfortably can 
affect the world around them. But they can 
make choices that reduce their impact on the 
land, water, air, and other living things. 
(Secondary to K-ESS2.2) 

animals changing their environment could include a squirrel 
digs in the ground to hide its food and tree roots can break 
concrete.] 

 Pictorially record weather observations and label. 
 Draw and dress a paper doll for a specific Alaskan season. 

Name the season and explain why you chose the clothing 
you did. Discuss the clothing necessary for the Alaskan 
outdoors in each of the four seasons. 

K-ESS3: Earth and Human Activity 
 

ESS3.A:  Natural Resources 
Living things need water, air, and resources 
from the land, and they live in places that 
have the things they need. Humans use 
natural resources for everything they do. (K-
ESS3.1) 
 

ESS3.B: Natural Hazards 
Some kinds of severe weather are more likely 
than others in a given region. Weather 
scientists forecast severe weather so that the 
communities can prepare for and respond to 
these events. (K-ESS3.2) 
 

ESS3.C: Human Impacts on Earth Systems 
Things that people do to live comfortably can 
affect the world around them. But they can 
make choices that reduce their impacts on 
the land, water, air, and other living things. 
(K-ESS3.3) 
 

ETS1.A: Defining and Delimiting an 
Engineering Problem 
Asking questions, making observations, and 
gathering information are helpful in  

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

Statement: Examples of relationships could include that deer 
eat buds and leaves, therefore, they usually live in forested 
areas; and grasses need sunlight so they often grow in 
meadows. Plants, animals, and their surroundings make up a 
system.] 
 

KESS3.2: Ask questions to obtain information about the 
purpose of weather forecasting to prepare for, and 
respond to, severe weather. [Clarification Statement: 

Emphasis is on local forms of severe weather.] 
 

K-ESS3.3: Communicate solutions that will reduce the 
impact of humans on the land, water, air, and/or other 
living things in the local environment. [Clarification 
Statement: Examples of human impact on the land could 
include cutting trees to produce paper and using resources to 
produce bottles. Example of solutions could include reusing 
paper and recycling cans and bottles.] 

 Visit a school garden. Have student choose a plant to study 
and research. Take a photo of student and plant. Draw a 
picture. Research plant care and use. Measure plant growth 
weekly. Document data. Share observations with others. 

 Write a class story that depicts a setting with severe 
Alaskan weather. Act out the story using appropriate props 
for given weather. 

 Gather information on the four seasons. Create a weather 
poem for each season. Illustrate each poem. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts (cont.) Students who demonstrate understanding will: 
thinking about problems. (Secondary to K-
ESS3.2) 
 

ETS1.B: Developing Possible Solutions 
Designs can be conveyed through drawings 
or physical models. These representations 
are useful in communicating ideas for a 
problem’s solutions to other people. 
(Secondary to  
K-ESS3.3)  
 

GLEs: SA.1, 3; SB.1; SD.2-3; SE.1-3; SF.1; 
SG.2, 4; CS.D.5 
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FIRST GRADE 
Performance Expectations: 
In the first grade performance expectations, students are expected to demonstrate grade appropriate proficiency in planning and carrying out 
investigations, analyzing and interpreting data, constructing explanations and designing solutions, and obtaining, evaluating, and communicating 
information. Students are expected to use these practices to demonstrate understanding of the core ideas.  
 
NGSS Summary: 
The performance expectations in first grade help students formulate answers to questions such as: “What happens when materials vibrate? What happens 
when there is no light? What are some ways plants and animals meet their needs so that they can survive and grow? How are parents and their children 
similar and different? What objects are in the sky and how do they seem to move?” First grade performance expectations include PS4, LS1, LS3, and ESS1. 
 
Disciplinary Core Ideas from the NRC Framework: 
Students are expected to develop understanding of the relationship between sound and vibrating materials as well as between the availability of light and 
ability to see objects. The idea that light travels from place to place can be understood by students at this level through determining the effect of placing 
objects made with different materials in the path of a beam of light. Students are also expected to develop understanding of how plants and animals use 
their external parts to help them survive, grow, and meet their needs as well as how behaviors of parents and offspring help the offspring survive. The 
understanding is developed that young plants and animals are like, but not exactly the same as, their parents. Students are able to observe, describe, and 
predict some patterns of the movement of objects in the sky. 
 
Crosscutting Concepts: 
The crosscutting concepts of patterns: cause and effect; structure and function; and influence of engineering, technology, and science on society and the 
natural world are called out as organizing concepts for these disciplinary core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 
NGSS-1-LS1: From Molecules to Organisms: 
Structures and Processes 
 

LS1.A: Structure and Function 
All organisms have external parts. Different 
animals use their body parts in different ways to 
see, hear, grasp objects, protect themselves, 
move from place to place, and seek, find, and 
take in food, water and air. Plants also have parts 
(roots, stems, leaves, flowers, fruits) that help 
them survive. (1-LS1.2) 
 

LS1.B: Growth and Development of Organisms 
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. (1-LS1.1) 
 

LS1.D: Information Processing 
Animals have body parts that capture and convey 
different kinds of information needed for growth 
and survival. Animals respond to these inputs 
with behaviors that help them survive. Plants 
also respond external inputs. (1-LS1.1) 
 

GLEs: SA.1; SC.1-2 

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. [Clarification Statement: Examples of human problems that 

can be solved by mimicking plant or animal solutions could include 
designing clothing or equipment to protect bicyclists by mimicking 
turtle shells, acorn shells, and animal scales; stabilizing structures 
by mimicking animal tails and roots on plants; keeping out 
intruders by mimicking thorns on branches and animal quills; and, 
detecting intruders by mimicking eyes and ears]. 
 

1-LS1.2: Read texts and use media to determine patterns in 
behavior of parents and offspring that help offspring 
survive. [Clarification Statement: Examples of patterns of 

behaviors could include the signals that offspring make (such as 
crying, cheeping, and other vocalizations) and the responses of the 
parents (such as feeding, comforting, and protecting the 
offspring)]. 

 Create a model or drawing which represents the 
parts of a plant. 

 Choose an animal/habitat. Draw a picture of the 
animal in its habitat, camouflaged. Have students 
share pictures, find camouflaged animals, and 
discuss camouflage techniques. 

 Create a shoebox diorama. Include plants/animals 
living in their habitat. How do they protect 
themselves? How do they find food and water? 

 Using animal cards, one with animal and one with a 
body part, have students participate in the following 
activities:  
o "I have... Who has..." (I have porcupine, who 

has quills)  
o Kagan Quiz Trade 
o Memory 
o Alaska Department of Fish & Game, Division of 

Wildlife Conservation: 
www.wildlife.alaska.gov  

NSGG 1-LS3: Heredity: Inheritance and Variation 
of Traits 
 

LS3.A: Inheritance of Traits 
Young animals are very much, but not exactly 
like, their parents. Plants also are very much, but 
not exactly like their parents. (1-LS3.1) 
 

LS3.B: Variation of Traits 
Individuals of the same kind of plant or animal 
are recognizable as similar but can  

1-LS3.1: Make observations to construct an evidence-based 
account that young plants and animals are like, but not 
exactly like, their parents. 
[Clarification Statement: Examples of patterns could include 
features plants or animals share. Examples of observations could 
include leaves from the same kind of plants are the same shape but 
can differ in size, and a particular breed of dog looks like its parents 
but is not exactly the same.] [Assessment Boundary: Assessment 
does not include inheritance or animals that undergo 
metamorphosis or hybrids.] 

 Interview or listen to a Native elder presentation on 
the uses and importance of local plants and animals, 
including changes over time. 

http://www.wildlife.alaska.gov/
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts (cont.) Students who demonstrate understanding will: 
also vary in many ways. (1-LS3.1) 
 

GLEs: SA.1; SC.1-2 
  

Physical Science Concepts Students who demonstrate understanding will:  

1.PS4: Waves and their Applications in 
Technologies for Information Transfer 
 

PS4.A: Wave Properties 
Sound can make matter vibrate and vibrating 
matter can make sound. (1-PS4.1) 
 

PS4.B Electromagnetic Radiation 

 Objects can be seen if light is available to 
illuminate them or if they give off their own 
light. (1-PS4.2) 

 Some materials allow light to pass through 
them, others allow only some light through 
and others block all the light and create a 
dark shadow on any surface beyond them, 
where the light cannot reach. Mirrors can be 
used to redirect a light beam. (Boundary: 
The idea that light travels from place to 
place is developed through experiences with 
light sources, mirrors, and shadows, but no 
attempt is made to discuss the speed of 
light.) (1-PS4.3) 

 

PS4.C: Information Technologies and 
Instrumentation 
People also use a variety of devices to 
communicate (send and receive information) 
over long distances. (1-PS4.4) 
 

GLEs: SA.1; SB.2, 4; SF.2-3; CS.D.4 

1-PS4.1: Plan and conduct investigations to provide 
evidence that vibrating materials can make sound and that 
sounds can make materials vibrate. 
[Clarification Statement: Examples of vibrating materials that 
make sound could include tuning forks and plucking a stretched 
string. Examples of how sound can make matter vibrate could 
include holding a piece of paper near a speaker making sound and 
hold an object near a vibrating tuning fork.] 
 

1-PS4.2: Make observations to construct an evidence-based 
account that can be seen only when illuminated. 
[Clarification Statement: Examples of observation could include 
those made in a completely dark room, a pinhole box, and a video 
of a cave explorer with a flashlight. Illumination could be from an 
external light source or by an object giving off its own light.] 
 

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. 
[Clarification Statement: Examples of devices could include a light 
source to send signals, paper cup and string "telephones," and a 
pattern of drum beats.] [Assessment Boundary: Assessment does 
not include technological details for how communication devices 
work.] 
 

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

Examples of devices could include a light source to send signals, 
paper cup and string “telephones,” and a pattern of drum beats.] 
[Assessment Boundary:  Assessment does not include technological 
details for how communication devices work.] 

 Create shadows of various styles, shapes, and colors. 
 Explore how shadows change their shape and size. 
 Have students trace their shadows with chalk. 

Measure and document time of day. Repeat activity, 
noting time of day and location of sun in the sky. 

 Discover properties and uses of prisms. 
 Read Raven: A Trickster Tale From the Pacific 

Northwest by Gerald McDermott (Harcourt 1993). 
 Explore how to reflect, refract, and absorb light. 
 PBS Learning Media:  

www.pbslearningmedia.org  

http://www.pbslearningmedia.org/
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts Students who demonstrate understanding will:  
1-ESS1 Earth’s Place in the Universe 
 

ESS1.A:  The Universe and its Stars  
Patterns of the motion of the sun, moon, and 
stars in the sky can be observed, described, 
and predicted. (1-ESS1.1) 
 

GLEs: SA.1-2; SB.2, 4 

1-ESS1.1: Use observations of the sun, moon, and stars to 
describe patterns that can be predicted.  
[Clarification Statement: Examples of patterns could include that the 
sun and moon appear to rise in one part of the sky, move across the 
sky, and set; and stars other than our sun are visible at night but not 
during the day.] [Assessment Boundary: Assessment of star patterns 
is limited to stars being seen at night and not during the day.] 

 Visit a Star Lab. Have students write a descriptive 
paragraph sharing what they saw and learned. 
Illustrate using realistic colors and drawings. 

 Track the temperature and weather daily on a 
classroom chart. Include sunrise and sunset. Use 
the data to build graphs for use in predictive 
reasoning. 

ESS1.B:  Earth and the Solar System 
Seasonal patterns of sunrise and sunset can be 
observed, described, and predicted. (1-ESS1.2) 
 

GLEs: SA.1-2, SB.2, 4 

1-ESS1.2: Make observations at different times of year to 
relate the amount of daylight to the time of year.  
[Clarification Statement: Emphasis is on relative comparisons of the 
amount of daylight in the winter to the amount in the spring or fall.] 
[Assessment Boundary: Assessment is limited to relative amounts of 
daylight, not qualifying the hours or time of daylight.] 

 Name three conclusions that can be made by reading 
a class graph of the weather (e.g., there are three 
more rainy days than cloudy days, there was a gain of 
five minutes of sunlight today). 

 Invite a meteorologist to speak to the class. 
Following the interview, have students write a 
sentence or two sharing why they would like to be a 
meteorologist. Share with partner. 

 Paint a sunset picture using watercolors. Describe 
the picture using complete sentences. Include 
adjectives.  Paint a sunrise picture using watercolors.  
Describe the picture using complete sentences. 
Include adverbs. 

 

 
 



 

Fairbanks North Star Borough School District   15   Second Grade 
Science Curriculum  Adopted April 5, 2016 

SECOND GRADE  

Performance Expectations: 
In the second grade performance expectations, students are expected to demonstrate grade-appropriate proficiency in developing and using models, 
planning and carrying out investigations, analyzing and interpreting data, constructing explanations and designing solutions, engaging in argument from 
evidence, and obtaining, evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of the 
core ideas. 
 
NGSS Summary: 
In second grade, help students formulate answers to questions such as: “How does land change and what are some things that cause it to change? What 
are the different kinds of land and bodies of water? How are materials similar and different from one another, and how do the properties of the materials 
relate to their use? What do plants need to grow? How many types of living things live in a place?” Second grade performance expectations include PS1, 
LS2, LS4, ESS1, ESS2, and ETS1. 
 
Disciplinary Core Ideas from the NRC Framework:  
Students are expected to develop an understanding of what plants need to grow and how plants depend on animals for seed dispersal and pollination. 
Students are also expected to compare the diversity of life in different habitats. An understanding of observable properties of materials is developed by 
students at this level through analysis and classification of different materials. Students are able to apply their understanding of the idea that wind and 
water can change the shape of the land to compare design solutions to slow or prevent such change. Students are able to use information and models to 
identify and represent the shapes and kinds of land and bodies of water in an area and where water is found on Earth.  
 
Crosscutting Concepts: 
The crosscutting concepts of patterns; cause and effect; energy and matter; structure and function; stability and change; and influence of engineering, 
technology, and science on society and the natural world are called out as organizing concepts for these disciplinary core ideas. In the second grade 
performance expectations, students are expected to demonstrate grade-appropriate proficiency in developing and using models, planning and carrying out 
investigations, analyzing and interpreting data, constructing explanations and designing solutions, engaging in argument from evidence, and obtaining, 
evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of the core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 
2-LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
 

LS2.A: Interdependent Relationships in 
Ecosystems   
 Plants depend on water and light to grow. 

(2-LS2.1)  
 Plants depend on animals for pollination or 

to move their seeds around. (2-LS2.2)  
 

ETS1.B: Developing Possible Solutions Designs 
can be conveyed through sketches, drawings, 
or physical models. These representations are 
useful in communicating ideas for a problem’s 
solutions to other people. (Secondary to 2-LS2-
2) 
 

GLEs: SA.1-2; SC.1-3; SE.2 

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

Boundary: Assessment is limited to testing one variable at a time.]  
 

2-LS2.2: Develop a simple model that mimics the function of 
an animal in dispersing seeds or pollinating plants. (2-LS4-
1.) Make observations of plants and animals to compare the 
diversity of life in different habitats. [Clarification Statement: 

Emphasis is on the diversity of living things in each of a variety of 
different habitats.] [Assessment Boundary: Assessment does not 
include specific animal and plant names in specific habitats.] 

 Grow lima beans in bags: Students will see which 
liquid will allow a lima bean to grow the fastest. 
Students will place bean seeds and cotton balls in 
plastic baggies. Set up four different test areas: 

o sunlight and water 
o sunlight and no water 
o water and no sunlight 
o no water and no sunlight 

2-LS4: Biological Evolution: Unity and Diversity 
 

LS4.D: Biodiversity and Humans   
There are many different kinds of living things 
in any area, and they exist in different places 
on land and in water. (2-LS4.1) 
 

GLEs: SA.1-2; SC.1-3 

2-LS4.1: Make observations of plants and animals to 
compare the diversity of life in different habitats. 
[Clarification Statement: Emphasis is on the diversity of living 
things in each of a variety of different habitats.] [Assessment 
Boundary: Assessment does not include specific animal and plant 
names in specific habitats.] 

 Habitat Elements: Hike and Games. Students will 
identify the five components of habitat: 

o food 
o water 
o shelter 
o air 
o space  

 Students will identify ways in which living things 
depend on one another for survival. Discussion will 
include: 

o food webs 
o Shat kinds of animals and homes are found in 

this local habitat? 
o How does that differ from animals in other 

habitats (i.e., desert, ocean, polar regions)? 
o Compare the diversity of life within different 

habitats. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts (cont.) Students who demonstrate understanding will: 

  

 Students may match animals with their homes using 
picture cards. 

 Games exemplify the struggle for survival in the wild 
and may include Predator/Prey; Bat and Moth; 
Hibernate, Migrate, Stay Active; Shrinking Habitat; or 
Oh Deer! 

Physical Science Concepts Students who demonstrate understanding will: 
2-PS1: Matter and its Interactions  
 

PS1.A: Structure and Properties of Matter 
 Different kinds of matter exist and many 

of them can be either solid or liquid, 
depending on temperature. Matter can be 
described and classified by its observable 
properties. (2-PS1.1) 

 Different properties are suited to different 
purposes. (2-PS1.2-3) 

 A great variety of objects can be built up 
from a small set of pieces. (2-PS1.4) 

 

PS1-B: Chemical Reactions 
Heating or cooling a substance may cause 
changes that can be observed. Sometimes 
these changes are reversible, and sometimes 
they are not. (2-PS1.4) 
 

GLEs: SA.1-2; SB.1-3; SE.1-2 

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

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. [Assessment 
Boundary: Assessment of quantitative measurements is limited to 
length.] 
 

2-PS.-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.  
 

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

 Using observable similarities and differences, sort 
leaves, shells, coins, books, and/or other classroom 
accessible objects into morphological groupings of 
relatedness. Students present their classification 
scheme and explain the sorting criteria they used. 

 Learn about the three states of matter (solids, liquids, 
gases). Use knowledge of a gas to complete the 
following challenge: design and build a model of a hot 
air balloon, using the materials provided. 
www.resa.net  

 Explore the three states of matter by observing an ice 
sculpture snowman through the frozen form, melting, 
and finally evaporation. 

Earth & Space Concepts Students who demonstrate understanding will: 

2-ESS1: Earth’s Place in the Universe 
 

ESS1.C: The History of Planet Earth 
Some events happen very quickly; others occur 
very slowly, over a time period much longer 
than one can observe. (2-ESS1.1) 
 

AKSS: SA.1-2; SD.2 

2-ESS1.1: Use information from several sources to provide 
evidence that Earth events can occur quickly or slowly. 
[Assessment Boundary: Assessment does not include quantitative 
measurements of timescales.] 

 Models of volcanoes and earthquakes. 
 Examples of events and timescales could include 

volcanic explosions and earthquakes, which happen 
quickly and erosion of rocks, which occurs slowly. 

http://www.resa.net/
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts (cont.) Students who demonstrate understanding will: 
2-ESS2: Earth’s Systems 
 

ESS2.A: Earth Materials and Systems 
Wind and water can change the shape of the 
land. (2-ESS2.1) 
 

ESS2.B: Plate Tectonics and Large-Scale 
System Interactions 
Maps show where things are located. One can 
map the shapes and kinds of land and water in 
any area. (2-ESS2.2) 
 

ESS2.C: The Roles of Water in Earth’s Surface 
Processes 
Water is found in the ocean, rivers, lakes, and 
ponds. Water exists as solid ice and in liquid 
form. (2-ESS2.3) 
 

ETS1.C: Optimizing the Design Solution 
Because there is always more than one 
possible solution to a problem, it is useful to 
compare and test designs. (Secondary to  
2-ESS-2.1) 
 

GLEs: S.A.1-2, S.E.1-3, S.G.3-4 

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

2-ESS2.2: Develop a model to represent the shapes and 
kinds of land and bodies of water in an area. [Assessment 
Boundary: Assessment does not include quantitative scaling in 
models.] 
 

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

 Investigate erosion revealing how human-made 
devices can mitigate impact of erosion. 

 Examples of solutions could include different designs 
of dikes and windbreaks to hold back wind and water, 
and different designs for using shrubs, grass, and trees 
to hold back the land. 
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THIRD GRADE 
Performance Expectations: 
In the third grade performance expectations, students are expected to demonstrate grade-appropriate proficiency in asking questions and defining 
problems; developing and using models, planning and carrying out investigations, analyzing and interpreting data, constructing explanations, and designing 
solutions, engaging in argument from evidence, and obtaining evaluating, and communicating information. Students are expected to use these practices to 
demonstrate understanding of the core ideas. 
 
NGSS Summary: 
The performance expectations in third grade help students formulate answers to questions such as: What is typical weather in different parts of the world 
and during different times of the year? How can the impact of weather-related hazards be reduced? How do organisms vary in their traits? How are plants, 
animals, and environments of the past similar or different from current plants, animals, and environments? What happens to organisms when their 
environment changes? How do equal and unequal forces on an object affect the object? How can magnets be used? 
 
Disciplinary Core Ideas from the NRC Framework: 
Third grade performance expectations include PS2, LS1, LS3, LS4, ESS2, and ESS3 Disciplinary Core Ideas from the NRC Framework. Students are able to 
organize and use data to describe typical weather conditions expected during a particular season. By applying their understanding of weather-related 
hazards, students are able to make a claim about the merit of a design solution that reduces the impacts of such hazards. Students are expected to develop 
an understanding of the similarities and differences of the organisms’ life cycles. An understanding that organisms have different inherited traits, and that 
the environment can also affect the traits that an organism develops, is acquired by the students at this level.  In addition, students are able to construct an 
explanation using evidence for how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding 
mates, and reproducing. 
 

Students are expected to develop an understanding of types of organisms that lived long ago and also about the nature of the environments. Third graders 
are expected to develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new 
locations, some move into the transformed environment, and some die. Students are able to determine the effects of balanced and unbalanced forces on 
the motion of an object and the cause and effect relationships of electric or magnetic interactions to define a simple design problem that can be solved 
with magnets. 
 
Crosscutting Concepts: 
The crosscutting concepts of patterns: cause and effect; scale, proportion, and quantity; systems and system models; interdependence of science, 
engineering and technology; and influence of engineering, technology and science on society and the natural world are called out as organizing concepts 
for these disciplinary core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 
3-LS1: From Molecules to Organisms: Structures 
and Processes 
 

LS1.B: Growth and Development of Organisms 
Reproduction is essential to the continued 
existence of every kind of organism. Plants and 
animals have unique and diverse life cycles. (3-
LS1.1) 
 

GLEs: SA.1-3; SC.1-3; SE.2; SF.1; SG.4; CS.D.3 

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. [Assessment Boundary: 
Assessment of plant life cycles Is limited to those of flowering 
plants. Assessment does not include details of human 
reproduction.] 

 Model plant life cycles of lowering plants. 
 Show how the changes of organisms go through in 

their lives forms a pattern. 
 Use information gained from illustration and the 

words in a text to model a life cycle. 
 Model with mathematics. 

3-LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
 

LS2.D: Social Interactions and Group Behavior 
Being part of a group helps animals obtain 
food, defend themselves, and cope with 
changes. Groups may serve different functions 
and vary dramatically is size.  
(3-LS2.1) 
 

GLEs: SA.1-3; SC.1-3; SE.2; SF.1; SG.4; CS.D.3 

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

 Engage in an argument from evidence. 
 Construct an argument with evidence, data, and/or a 

model. 

3-LS3: Heredity: Inheritance and Variation of 
Traits 
 

LS3.A: Inheritance of Traits 
 Many characteristics of organisms are 

inherited from their parents. (3-LS3.1) 
 Other characteristics result from 

individuals’ interactions with the 
environment, which can range from diet to 
learning. Many characteristics involve both 
inheritance and environment.  
(3-LS3.2) 

 

LS3.B: Variation of Traits 
 Different organisms vary in how they  

3-LS3.1: Analyze and interpret data to provide evidence 
that plants and animals have traits inherited from parents 
and that variation of these traits exists in a group of similar 
organisms. [Assessment Boundary: Assessment does not include 
genetic mechanisms of inheritance and prediction of traits. 
Assessment is limited to non-human examples.] 
 

3-LS3.2: Use evidence to support the explanation that traits 
can be influenced by the environment. 

 Patterns are the similarities and differences in traits 
shared between offspring and their parents, or among 
siblings. Emphasis is on organisms other than humans. 

 Examples of the environment affecting a trait could 
include normally tall plants grown with insufficient 
water are stunted; and a pet dog that is given too 
much food and little exercise may become overweight. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts (cont.) Students who demonstrate understanding will: 
look and function because they have 
different inherited information.  
(3-LS3.1) 

 The environment also affects the traits 
that an organism develops. (3-LS3.2) 
 

GLEs: SA.1-3; SC.1-3; SE.2; SF.1; SG.4; CS.D.3 

  

3-LS4: Biological Evolution: Unity and Diversity 
 

LS2.C: Ecosystem Dynamics, Functioning, and 
Resilience 
When the environment changes in ways that 
affect a place’s physical characteristics, 
temperature, or availability of resources, some 
organisms survive and reproduce, others move 
to new locations, yet others move into the 
transformed environment, and some die. 
(Secondary to 3-LS4.4) 
 

LS4.A: Evidence of Common Ancestry and 
Diversity 
 Some kinds of plants and animals that 

once lived on Earth are no longer found 
anywhere. (3-LS4.1) 

 Fossils provide evidence about the types of 
organisms that lived long ago and also 
about the nature of their environments. 
(3-LS4.1) 

 

LS4.B: Natural Selection 
Sometimes the differences in characteristics 
between individuals of the same species 
provide advantages in surviving, finding mates, 
and reproducing. (3-LS4.2) 
 

LS4.C: Adaptation 
For any particular environment, some kinds  

3-LS4.1: Analyze and interpret data from fossils to provide 
evidence of the organisms and the environments in which 
they lived long ago. [Assessment Boundary: Assessment does not 
include identification of specific fossils or present plants and 
animals. Assessment is limited to major fossil types and relative 
ages.] 
 

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. 
 

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. 
 

3-LS4.4: Make a claim about the merit of a solution to a 
problem caused when the environment changes and the 
types of plants and animals that live there may change. 
[Assessment Boundary: Assessment is limited to a single 
environmental change. Assessment does not include the 
greenhouse effect or climate change.] 

 Examples of data could include type, size, and 
distributions of fossil organisms.  

 Examples of fossils and environments could include 
marine fossils found on dry land, tropical plant fossils 
found in Arctic areas, and fossils of extinct organisms. 

 Examples of cause and effect relationships could be 
plants that have larger thorns than other plants may 
be less likely to be eaten by predators; and animals 
that have better camouflage coloration than other 
animals may be more likely to survive and therefore, 
more likely to leave offspring. 

 Examples of evidence could include needs and 
characteristics of the organisms and habitats involved. 
The organisms and their habitat make up a system in 
which the parts depend on each other. 

 Examples of environmental changes could include 
changes in land characteristics, water distribution, 
temperature, food, and other organisms. 



 

Fairbanks North Star Borough School District   22   Third Grade 
Science Curriculum  Adopted April 5, 2016 

 CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts (cont.) Students who demonstrate understanding will: 
of organisms survive well, some survive less 
well, and some cannot survive at all.  
(3-LS4.3) 
 

LS4.D: Biodiversity and Humans 
Populations live in a variety of habitats, and 
change in those habitats affects the organisms 
living there. (3-LS4.4) 
 

GLEs: SA.1-3; SC.1-3; SE.2; SF.1; SG.4; CS.D.3 

  

Physical Science Concepts Students who demonstrate understanding will: 
3-PS2: Motion and Stability: Forces and Interactions 
 

PS2-A: Forces and Motion 
 Each force acts on one particular object and has 

both strength and a direction. An object at rest 
typically has multiple forces acting on it, but 
they add to give zero net force on the object. 
Forces that do not sum to zero can cause 
changes in the object’s speed or direction of 
motion.  
(3-PS2.1) 

 The patterns of an object’s motion in various 
situations can be observed and measured; 
when that past motion exhibits a regular 
pattern, future motion can be predicted from 
it. (3-PS2.2) 

 
PS2-B: Types of Interactions 

 Objects in contact exert forces on each other. 
(3-PS2.1) 

 Electric and magnetic forces between a pair of 
objects do not require that the objects be in 
contact. The sizes of the forces in each 
situation depend on the properties of the 
objects and their distances apart and, for 
forces between  

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. [Assessment Boundary: Assessment 

is limited to one variable at a time: number, size, or direction of 
forces. Assessment does not include quantitative force size, only 
qualitative and relative. Assessment is limited to gravity being 
addressed as a force that pulls objects down.] 
 

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. [Assessment Boundary: 

Assessment does not include technical terms such as period and 
frequency.] 
 

3-PS2.3: Ask questions to determine cause and effect 
relationships of electric or magnetic interactions between 
two objects not in contact with each other. [Assessment 

Boundary: Assessment is limited to forces produced by objects that 
can be manipulated by students, and electrical interactions are 
limited to static electricity.] 
 

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

 An example could include an unbalanced force on 
one side of a ball can make it start moving; and 
balanced forces pushing on a box from both sides will 
not produce any motion at all. 

 An example of motion with a predictable pattern 
could include a child swinging in a swing, a ball rolling 
back and forth in a bowl, and two children on a see-
saw. 

 An example of an electric force could include the 
force on hair from an electrically charged balloon and 
the electrical forces between a charged rod and 
pieces of paper; an example of a magnetic force 
could include the force between two permanent 
magnets, the force between an electromagnet and 
steel paperclips, and the force exerted by one 
magnet versus the force exerted by two magnets. An 
example of cause and effect relationships could 
include how the distance between objects affects 
strength of the force and how the orientation of 
magnets affects the direction of the magnetic force. 

 Ask questions to define problems. Plan and carry out 
investigations. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Physical Science Concepts (cont.) Students who demonstrate understanding will: 
two magnets, on their orientation relative 
to each other.  
(3-PS2.3-4) 
 

GLEs: SA.1; SB.2-3; SE.1-2 

  

Earth & Space Concepts Students who demonstrate understanding will: 
3-ESS2: Earth’s Systems 
 

ESS2.D: Weather and Climate 
 Scientists record patterns of the weather 

across different times and areas so that 
they can make predictions about what 
kind of weather might happen next.  
(3-ESS2.1) 

 Climate describes a range of an area’s 
typical weather conditions and the extent 
to which those conditions vary over years. 
(3-ESS2.2) 

 

GLEs: SD.1-2; SF.2; CS.B.4 

3-ESS2.1: Represent data in tables and graphical displays to 
describe typical weather conditions expected during a 
particular season. [Assessment Boundary: Assessment of 
graphical displays is limited to pictographs and bar graphs. 
Assessment does not include climate change.] 
 

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

 Examples of data could include average temperature, 
precipitation, and wind direction. 

3-ESS3: Earth and Human Activity 
 

ESS3.B: Natural Hazards 
A variety of natural hazards result from natural 
processes. Humans cannot eliminate natural 
hazards but can take steps to reduce their 
impacts. (3-ESS3.1) 
 

GLEs: SB.3; SD.2-3 

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

 Examples of design solutions to weather-related 
hazards could include barriers to prevent flooding, 
wind resistant roofs, and lightning rods. 
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FOURTH GRADE 
Performance Expectations: 
In fourth grade performance expectations, students are expected to demonstrate grade-appropriate proficiency in asking questions, developing and using 
models, planning and carrying out investigations, analyzing and interpreting data, constructing explanations and designing solutions, engaging in argument 
from evidence, and obtaining, evaluating, and communicating information. Students are expected to use these practices to demonstrate understanding of 
the core ideas. 
 
NGSS Summary: 
The performance expectations in fourth grade help students formulate answers to questions such as: "What are waves and what are some things they can 
do? How can water, ice, wind, and vegetation change the land? What patterns of Earth’s features can be determined with the use of maps? How do 
internal and external structures support the survival, growth, behavior, and reproduction of plants and animals? What is energy and how is it related to 
motion? How is energy transferred? How can energy be used to solve a problem?" Fourth grade performance expectations include PS3, PS4, LS1, ESS1, 
ESS2, ESS3, and ETS1 disciplinary core ideas from the NRC Framework. 
 
Disciplinary Core Ideas from the NRC Framework: 
Students are able to use a model of waves to describe patterns of waves in terms of amplitude and wavelength, and that waves can cause objects to move. 
Students are expected to develop understanding of the effects of weathering or the rate of erosion by water, ice, wind, or vegetation. They apply their 
knowledge of natural Earth processes to generate and compare multiple solutions to reduce the impacts of such processes on humans. In order to describe 
patterns of Earth’s features, students analyze and interpret data from maps. Fourth graders are expected to develop an understanding that plants and 
animals have internal and external structures that function to support survival, growth, behavior, and reproduction. By developing a model, they describe 
that an object can be seen when light reflected from its surface enters the eye. Students are able to use evidence to construct an explanation of the 
relationship between the speed of an object and the energy of that object. Students are expected to develop an understanding that energy can be 
transferred from place to place by sound, light, heat, and electrical currents or from object to object through collisions. They apply their understanding of 
energy to design, test, and refine a device that converts energy from one form to another.  
 
Crosscutting Concepts 
The crosscutting concepts of patterns; cause and effect; energy and matter; systems and system models; interdependence of science, engineering, and 
technology; and influence of engineering, technology, and science on society and the natural world are called out as organizing concepts for these 
disciplinary core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 
4-LS1: From Molecules to Organisms: Structures 
and Processes 
 

LS1.A: Structure and Function 
Plants and animals have both internal and 
external structures that serve various functions 
in growth, survival, behavior, and 
reproduction. (4-LS1.1) 
 

LS1.D: Information Processing 
Different sense receptors are specialized for 
particular kinds of information, which may be 
then processed by the animal’s brain. Animals 
are able to use their perceptions and memories 
to guide their actions. (4-LS1.2) 
 

GLEs: SA.1, 3; SC.1-3; CF.2; CS.A.3 

4-LS1.1: Construct an argument that plants and animals 
have internal and external structures that function to 
support survival, growth, behavior, and reproduction.  
[Clarification Statement: Examples of structures could include 
thorns, stems, roots, colored petals, heart, stomach, lung, brain, 
and skin.] [Assessment Boundary: Assessment is limited to 
macroscopic structures within plant and animal systems.] 
 

4-LS1.2: Use a model to describe that animals receive 
different types of information through their senses, process 
the information in their brain, and respond to the 
information in different ways.  
[Clarification Statement: Emphasis is on systems of information 
transfer.] [Assessment Boundary: Assessment does not include the 
mechanisms by which the brain stores and recalls information or 
the mechanisms of how sensory receptors function.] 

 Diagram or make a model of plant and/or animal cells. 
 Contrast inherited traits with those that are not 

inherited. 
 Explore how Alaskan plants have adapted to their 

unique environments. 

Physical Science Concepts Students who demonstrate understanding will: 
4-PS3: Energy 
 

PS3.A: Definitions of Energy  
 The faster a given object is moving; the 

more energy it possesses. (4-PS3.1) 
 Energy can be moved from place to place by 

moving objects or through sound, light, or 
electric currents. (4-PS3.2-3) 

 

PS3.B: Conservation of Energy and Energy 
Transfer  
 Energy is present whenever there are 

moving objects, sound, light, or heat. When 
objects collide, energy can be transferred 
from one object to another, thereby 
changing their motion. In such collisions, 
some energy is typically also transferred to 
the surrounding air; as a result, the air gets 
heated and sound is produced. (4-PS3.2-3) 

4-PS3.1: Use evidence to construct an explanation relating the 
speed of an object to the energy of that object. [Assessment 
Boundary: Assessment does not include quantitative measures of 
changes in the speed of an object or on any precise or quantitative 
definition of energy.] 
 
4-PS3.2: Make observations to provide evidence that energy can 
be transferred from place to place by sound, light, heat, and 
electric currents. [Assessment Boundary: Assessment does not 
include quantitative measurements of energy.]  
 
4-PS3.3: Ask questions and predict outcomes about the changes in 
energy that occur when objects collide.  
[Clarification Statement: Emphasis is on the change in the energy 
due to the change in speed, not on the forces, as objects interact.] 
[Assessment Boundary: Assessment does not include quantitative 
measurements of energy.]  

 
4-PS3.4: Apply scientific ideas to design, test, and refine a device 
that converts energy from one form to another. 

 Demonstrate how light travels with model. 
 Use frozen, saturated peat moss and a variety of 

coverings (e.g., leaves, snow, soil) to simulate how 
ground cover affects light absorption and reflection. 

 Research Aurora Borealis. 
 Design an experiment that investigates the 

effectiveness of different insulating and conducting 
materials. 

 Demonstrate how sound travels with a model. 



 

Fairbanks North Star Borough School District   26   Fourth Grade 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Physical Science Concepts (cont.) Students who demonstrate understanding will: 
 Light also transfers energy from place to 

place. (4-PS3.2) 
 Energy can also be transferred from place 

to place by electric currents, which can then 
be used locally to produce motion, sound, 
heat, or light. The currents may have been 
produced to begin with by transforming the 
energy of motion into electrical energy. (4-
PS3.2, 4) 
 

PS3.C: Relationship Between Energy and 
Forces 
When objects collide, the contact forces 
transfer energy so as to change the objects’ 
motions. (4-PS3.3) 
 

PS3.D: Energy in Chemical Processes and 
Everyday Life  
The expression “produce energy” typically 
refers to the conversion of stored energy into a 
desired form for practical use. (4-PS3.4) 
 

ETS1.A: Defining Engineering Problems 
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. (Secondary 
to 4-PS3.4) 

 

4-PS4: Waves and their Applications in 
Technologies for Information Transfer 

[Clarification Statement: Examples of devices could include electric 
circuits that convert electrical energy into motion energy of a 
vehicle, light, or sound; and, a passive solar heater that converts 
light into heat. Examples of constraints could include the materials, 
cost, or time to design the device.] [Assessment Boundary: Devices 
should be limited to those that convert motion energy to electric 
energy or use stored energy to cause motion or produce light or 
sound.] 
 

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. [Clarification Statement: Examples of 

models could include diagrams, analogies, and physical models 
using wire to illustrate wavelength and amplitude of waves.] 
[Assessment Boundary: Assessment does not include interference 
effects, electromagnetic waves, non-periodic waves, or 
quantitative models of amplitude and wavelength.]  
 

4-PS4.2: Develop a model to describe that light reflecting 
from objects and entering the eye allows objects to be 
seen. [Assessment Boundary: Assessment does not include 

knowledge of specific colors reflected and seen, the cellular 
mechanisms of vision, or how the retina works.]  
 

4-PS4.3: Generate and compare multiple solutions that use 
patterns to transfer information. [Clarification Statement: 
Examples of solutions could include drums sending coded 
information through sound waves, using a grid of 1’s and 0’s 
representing black and white to send information about a picture, 
and using Morse code to send text.] 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Physical Science Concepts (cont.) Students who demonstrate understanding will: 

PS4.A: Wave Properties 
Waves, which are regular patterns of 
motion, can be made in water by 
disturbing the surface. When waves 
move across the surface of deep water, 
the water goes up and down in place; 
there is no net motion in the direction of 
the wave except when the water meets 
a beach. (4-PS4.1)  
Waves of the same type can differ in 
amplitude (height of the wave) and 
wavelength (spacing between wave 
peaks). (4-PS4.1) 
 

PS4.B: Electromagnetic Radiation 
An object can be seen when light 
reflected from its surface enters the 
eyes. (4-PS4.2) 
 

PS4.C: Information Technologies and 
Instrumentation   
Digitized information can be transmitted 
over long distances without significant 
degradation. High-tech devices, such as 
computers or cell phones, can receive 
and decode information—convert it 
from digitized form to voice—and vice 
versa.  
(4-PS4.3) 
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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. (Secondary to 4-
PS4.3) 
 

GLEs: SA.1; SB.1-3; SE.3 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts Students who demonstrate understanding will: 

4-ESS1: Earth’s Place in the Universe 
 

ESS1.C: The History of Planet Earth 
Local, regional, and global patterns of rock formations 
reveal changes over time due to earth forces, such as 
earthquakes. The presence and location of certain 
fossil types indicate the order in which rock layers 
were formed. (4-ESS1.1) 
 

ESS2.A: Earth Materials and Systems 
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 rocks, soils, and 
sediments into smaller particles and move them 
around.  
(4-ESS2.1) 
 

ESS2.B: Plate Tectonics and Large-Scale System 
Interactions  
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 the 
boundaries between continents and oceans. Major 
mountain chains form inside continents or near their 
edges. Maps can help locate the different land and 
water features areas of Earth. (4-ESS2.2) 
 

ESS2.E: Biogeology 
Living things affect the physical characteristics of their 
regions. (4-ESS2.1) 

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. 
[Clarification Statement: Examples of evidence from patterns could 
include rock layers with marine shell fossils above rock layers with 
plant fossils and no shells, indicating a change from land to water 
over time; and, a canyon with different rock layers in the walls and 
a river in the bottom, indicating that over time a river cut through 
the rock.] [Assessment Boundary: Assessment does not include 
specific knowledge of the mechanism of rock formation or 
memorization of specific rock formations and layers. Assessment is 
limited to relative time.] 
 

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. [Clarification 
Statement: Examples of variables to test 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.] [Assessment Boundary: Assessment is limited to a 
single form of weathering or erosion.]  
 

4-ESS2.2: Analyze and interpret data from maps to describe 
patterns of Earth’s features. [Clarification Statement: Maps can 

include topographic maps of Earth’s land and ocean floor, as well 
as maps of the locations of mountains, continental boundaries, 
volcanoes, and earthquakes.] 
 

4-ESS3.1: Obtain and combine information to describe that 
energy and fuels are derived from natural resources and 
their uses affect the environment. [Clarification Statement: 

Examples of renewable energy resources could include wind 
energy, water behind dams, and sunlight; non-renewable energy 
resources are fossil fuels and fissile materials. Examples of 
environmental effects could include loss of habitat due to dams, 
loss of habitat due to surface mining, and air pollution from 
burning of fossil fuels.]  

 Take field trip to Fort Knox Gold Mine. 
 Take a field trip to UAF Geophysical Institute. 
 Demonstrate the movement of the Earth’s fault lines 

with a model or map. 
 Design a model that demonstrates the forces that 

cause earthquakes. 
 Use map or puzzle to demonstrate plate tectonics. 
 Analyze traditional stories of earthquakes and 

volcanoes. 

http://www.nap.edu/openbook.php?record_id=13165&page=182
http://www.nap.edu/openbook.php?record_id=13165&page=182
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts (cont.) Students who demonstrate understanding will: 
ESS3.A: Natural Resources 
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. (4-ESS3.1) 
 
ESS3.B: Natural Hazards 
A variety of hazards result from natural processes 
(e.g., earthquakes, tsunamis, volcanic eruptions). 
Humans cannot eliminate the hazards but can take 
steps to reduce their impacts. (4-ESS3.2) 
 
ETS1.B: Designing Solutions to Engineering Problems  
Testing a solution involves investigating how well it 
performs under a range of likely conditions. 
(Secondary to 4-ESS3.2) 
 
GLEs: SA.1, 3; SD.1-4; SE.1, 3; SF.2; SG.1, 3 

4-ESS3.2: Generate and compare multiple solutions to 
reduce the impacts of natural Earth processes on humans. 
[Clarification Statement: Examples of solutions could include 
designing an earthquake resistant building and improving 
monitoring of volcanic activity.] [Assessment Boundary: 
Assessment is limited to earthquakes, floods, tsunamis, and 
volcanic eruptions.] 
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FIFTH GRADE  

Performance Expectations: 
In fifth grade performance expectations, students are expected to demonstrate grade-appropriate proficiency in developing and using models, planning 
and carrying out investigations, analyzing and interpreting data, using mathematics and computational thinking, engaging in argument from evidence, and 
obtaining, evaluating, and communicating information; and to use these practices to demonstrate understanding of the core ideas. 
 
NGSS Summary: 
The performance expectations in fifth grade help students formulate answers to questions such as: "When matter changes, does its weight change? How 
much water can be found in different places on Earth? Can new substances be created by combining other substances? How does matter cycle through 
ecosystems? Where does the energy in food come from and what is it used for? How do lengths and directions of shadows or relative lengths of day and 
night change from day to day, and how does the appearance of some stars change in different seasons?" Fifth grade performance expectations include PS1, 
PS2, PS3, LS1, LS2, ESS1, ESS2, and ESS3 disciplinary core ideas from the NRC Framework. 
 
Disciplinary Core Ideas from the NRC Framework: 
Students are able to describe that matter is made of particles too small to be seen through the development of a model. Students develop an 
understanding of the idea that regardless of the type of change that matter undergoes, the total weight of matter is conserved. Students determine 
whether the mixing of two or more substances results in new substances. Through the development of a model using an example, students are able to 
describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact. They describe and graph data to provide evidence about the 
distribution of water on Earth. Students develop an understanding of the idea that plants get the materials they need for growth chiefly from air and water. 
Using models, students can describe the movement of matter among plants, animals, decomposers, and the environment and that energy in animals’ food 
was once energy from the sun. Students are expected to develop an understanding of patterns of daily changes in length and direction of shadows, day and 
night, and the seasonal appearance of some stars in the night sky.  
 
Crosscutting Concepts: 
The crosscutting concepts of patterns; cause and effect; scale, proportion, and quantity; energy and matter; and systems and systems models are called out 
as organizing concepts for these disciplinary core ideas. 

 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts Students who demonstrate understanding will: 
5-LS1: From Molecules to Organisms: Structures 
and Processes 
 

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) 

 

5-LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
 

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 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) 

5-LS1.1: Support an argument that plants get the materials 
they need for growth chiefly from air and water.  
[Clarification Statement: Emphasis is on the idea that plant matter 
comes mostly from air and water, not from the soil.]  
 

5-LS2.1: Develop a model to describe the movement of 
matter among plants, animals, decomposers, and the 
environment. [Clarification Statement: Emphasis is on the idea 

that matter that is not food {air, water, decomposed materials in 
soil} is changed by plants into matter that is food. Examples of 
systems could include organisms, ecosystems, and the Earth.] 
[Assessment Boundary: Assessment does not include molecular 
explanations.] 

 Create models of food webs/chains. 
 Take a field trip to the Chena River Riparian System 

on Chena Hot Springs Road. 
 Create a The most important thing about… pattern 

book focused on Alaskan plants (based on The 
Important Book by Margaret Wise Brown). 

 Make a food chain diagram. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Life Science Concepts (cont.) Students who demonstrate understanding will: 
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) 
 

GLEs: SA.1, 3; SC.1-3; SE.3; SF.3; SG.3 

  

Physical Science Concepts Students demonstrate understanding will: 

5-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
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 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) 

5-PS1.1: Develop a model to describe that matter is made of 
particles too small to be seen. [Clarification Statement: Examples of 
evidence supporting a model could include adding air to expand a 
basketball, compressing air in a syringe, dissolving sugar in water, 
and evaporating salt water.] [Assessment Boundary: Assessment 
does not include the atomic-scale mechanism of evaporation and 
condensation or defining the unseen particles.]  
 
5-PS1.2: 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. 
[Clarification Statement: Examples of reactions or changes could 
include phase changes, dissolving, and mixing that form new 
substances.] [Assessment Boundary: Assessment does not include 
distinguishing mass and weight.] 
 
5-PS1.3: Make observations and measurements to identify 
materials based on their properties. [Clarification Statement: 
Examples of materials to be identified could include baking soda 
and other powders, metals, minerals, and liquids. Examples of 
properties could include color, hardness, reflectivity, electrical 
conductivity, thermal conductivity, response to magnetic forces, 
and solubility; density is not intended as an identifiable property.] 
[Assessment Boundary: Assessment does not include density or 
distinguishing mass and weight.]  

Adding air to expand a basketball, compressing air in a 
syringe, dissolving sugar in water, and evaporating salt water. 
Reactions or changes could include phase changes and 
dissolving/mixing new substances.  
Materials to identify could include baking soda and other 
powders, metals, minerals, and liquids. Examples of 
properties could include color, hardness, reflectivity, electrical 
conductivity, thermal conductivity, response of magnetic 
forces, and solubility; density is not intended as an 
identifiable property. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Physical Science Concepts (cont.) Students demonstrate understanding will: 

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) 
 
5-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
The gravitational force of Earth acting on an object 
near Earth’s surface pulls that object toward the 
planet’s center. (5- PS2.1) 
 
5-PS3: Energy 
 
PS3.D: Energy in Chemical Processes and Everyday Life  
The energy released [from] food was once energy 
from the sun that was captured by plants in the 
chemical process that forms plant matter (from air and 
water). (5-PS3.1) 
 
GLEs: SA.1-2; SB.1-4; SC.2; SD.1-2, 4; SE.1, 3; SF.1; 
SG.2-3; CS.A.3 

5-PS1.4: Conduct an investigation to determine whether the mixing 
of two or more substances results in new substances. 
 
5-PS2.1: Support an argument that the gravitational force exerted 
by Earth on objects is directed down. [Clarification Statement: 
“Down” is a local description of the direction that points toward the 
center of the spherical Earth.] [Assessment Boundary: Assessment 
does not include mathematical representation of gravitational 
force.]  
 
5-PS3.1: Use models to describe that energy in animals’ food (used 
for body repair, growth, motion, and to maintain body warmth) 
was once energy from the sun. [Clarification Statement: Examples 
of models could include diagrams, and flow charts.]  
 
5-PS2.1: Support an argument that the gravitational force exerted 
by Earth on objects is directed down. [Clarification Statement: 
“Down” is a local description of the direction that points toward the 
center of the spherical Earth.] [Assessment Boundary: Assessment 
does not include mathematical representation of gravitational 
force.]  
 
5-ESS1.1: Support an argument that differences in the apparent 
brightness of the sun compared to other stars is due to their 
relative distances from the Earth. [Assessment Boundary: 
Assessment is limited to relative distances, not sizes, of stars. 
Assessment does not include other factors that affect apparent 
brightness (e.g., stellar masses, age, stage).]  
 
5-ESS1.2: 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. 
[Clarification Statement: Examples of patterns could include the 
position and motion of Earth with respect to the sun and selected 
stars that are visible only in particular months.] [Assessment 
Boundary: Assessment does not include causes of seasons.] 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts Students who demonstrate understanding will: 

5-ESS1: Earth’s Place in the Universe 
 
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) 
 
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) 
 
5-ESS2: Earth’s Systems 
 
ESS2.A: Earth Materials and Systems 
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) 

5-ESS1.1: Support an argument that differences in the apparent 
brightness of the sun compared to other stars is due to their 
relative distances from the Earth. [Assessment Boundary: 
Assessment is limited to relative distances, not sizes, of stars. 
Assessment does not include other factors that affect apparent 
brightness (such as stellar masses, age, stage).]  
 
5-ESS1.2: 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. 
[Clarification Statement: Examples of patterns could include the 
position and motion of Earth with respect to the sun and selected 
stars that are visible only in particular months.] [Assessment 
Boundary: Assessment does not include causes of seasons.] 
 
5-ESS2.1: Develop a model using an example to describe ways the 
geosphere, biosphere, hydrosphere, and/or atmosphere interact. 
[Clarification Statement: Examples could include the influence of the 
ocean on ecosystems, landform shape, and climate; the influence of 
the atmosphere on landforms and ecosystems through weather and 
climate; and the influence of mountain ranges on winds and clouds 
in the atmosphere. The geosphere, hydrosphere, atmosphere, and 
biosphere are each a system.] [Assessment Boundary: Assessment is 
limited to the interactions of two systems at a time.]  
 
5-ESS2.2: 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. [Assessment Boundary: 
Assessment is limited to oceans, lakes, rivers, glaciers, ground 
water, and polar ice caps, and does not include the atmosphere.]  
 
5-ESS3.1: Obtain and combine information about ways individual 
communities use science ideas to protect the Earth’s resources and 
environment. 

Demonstrate the movement of Earth’s fault lines with a 
model or map. 
Design a simple model that demonstrates the forces that 
cause earthquakes. 
Use a map or puzzle to demonstrate plate tectonics. 
Take a field trip to the UAF’s Geophysical Institute. 
Analyze traditional stories that describe earthquakes and 
volcanoes. 
Invite UAF’s Tunnel-man into the classroom. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Earth & Space Concepts (cont.) Students who demonstrate understanding will: 
ESS2.C: The Roles of Water in Earth’s Surface 
Processes  
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) 
 
5-ESS-3: Earth and Human Activity 
 
ESS3.C: Human Impacts on Earth Systems 
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) 
 
GLEs: SA.1-3; SB.1, 3-4; SD.1-4; SE.1-3, SF.1; SG.3; 
CS.A.3 

  

Engineering, Technology & Applications of Science Students who demonstrate understanding will: 

3-5-ETS1: Engineering Design 
 
ETS1.A: Defining and Delimiting Engineering Problems 
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) 

3-5-ETS1.1: Define a simple design problem reflecting a need or a 
want that includes specified criteria for success and constraints on 
materials, time, or cost.  
 
3-5-ETS1.2: 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.  
 
3-5-ETS1.3: 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. 

Bridge building. 
Engineering is Elementary kits in Library Media Services. 
Look at house structures in the book The Three Little Pigs. 
Activity: Marshmallow Tower. 
Activity: Shapes of Strength. 
Bring in practicing engineers from the community. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 

Engineering, Technology & Applications of 
Science (cont.) 

Students who demonstrate understanding will: 

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 
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) 
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MIDDLE SCHOOL SCIENCE CURRICULUM 

INTRODUCTION 
 
The Fairbanks North Star Borough School District’s middle school science curriculum is designed 
to advance students understanding of the natural world.  Such understanding requires knowing 
science concepts, laws and theories of the physical, life, and Earth sciences, as well as ideas that 
are common across the natural sciences. For middle school-level students, the essence of 
learning science has shifted from rote memorization to an understanding of the basic themes 
and concepts of science.  Students can begin to develop the skills of investigation and the 
understanding that scientific inquiry is guided by asking questions; making observations; and 
gathering, organizing and analyzing data as well as communicating results.   
 
Technology will play a prominent role in learning science.  The use of technology will not 
replace basic understanding and skills; rather it will be a tool to help develop a deeper 
understanding of science concepts. The use of technology will help promote and motivate 
students thinking and interest in science. With respect to ethical, social, and cultural issues, the 
middle school science curriculum will include the history, process, facts, concepts, principles, 
theories, and technological applications of science. 



 

Fairbanks North Star Borough School District   40  Sixth Grade 
Science Curriculum  Adopted April 5, 2016 

GRADE 6 SCIENCE 
Overview: 
Sixth grade science focuses on ecosystems, classification, Earth’s systems, astronomy, and gravity. In ecosystems, students will examine and explain 
interdependent relationships amongst living and nonliving things, construct models illustrating the cycling of matter and energy transfer in 
ecosystems, and investigate empirical evidence that changes to physical or biological components of an ecosystem affect populations. In 
classification, students will describe organisms based on their structures, behaviors, and place organisms into their kingdoms. In Earth’s systems, 
students will explore the history of our changing planet through impacts of water, rock, and soil cycles on Earth’s surface processes, and construct 
weather and climate observations to explain influences on Earth’s surface. In astronomy, the students will model the solar system to observe, 
describe, and predict the motion of various bodies in our solar system. In gravity, students will investigate Newton’s Third Law of Motion and 
Einstein’s Theory of Gravity. Throughout the year, interwoven into the curriculum content, students will design and conduct repeatable scientific 
investigations to continue to develop an awareness that different ways of thinking, curiosity, and the exploration of multiple paths are involved in 
scientific inquiry. 

These strands are not to be taught in a sequential order, but should be integrated throughout the year. 
 

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Scientific Process Skills Students who demonstrate understanding will: 
Science process skills are best taught in 
context. Therefore, these performance 
expectations will be incorporated into 
each content area. Not all of these 
performance expectations will be 
incorporated into every activity, 
however, opportunities to learn these 
skills will be provided throughout the 
course. 
 

GLEs: SA1.1; SA3.1 
 

NGSS: MS-LS-1; MS-ESS2.5; MS-PS1.2; 
MS-PS2-2, 5 
 

LS2=Ecosystems 
ESS1 = Earth’s Place in the Universe 
ESS2 = Earth’s Systems 
ESS3 = Earth and Human Activity 
ETS1= Engineering Design 

 Ask questions, predict, observe, describe, measure, classify, make 
generalizations, infer and communicate. [SA1.1] 

 Plan and carry out scientific investigations of various types, such as 
systematic observations or experiments, identify variables, collect 
and organize data, interpret data in charts, tables, and graphics, 
analyze information, make predictions, and defend conclusions. 
[SA1.1; MS-LS.1; 
MS-ESS2.5; MS-PS1.2; MS-PS2.2, 5] 

 Select appropriate tools for collecting qualitative and quantitative 
data and record measurements (volume, mass, and distance) in 
metric units. [SA1.1] 

 Develop a model to describe phenomena. [SA1.1;  
MS-LS2.3] 

 Conduct research to learn how the local environment is used by a 
variety of competing interests (e.g., competition for 
habitat/resources, tourism, oil and mining companies, hunting 
groups). [SA3.1] 

 Use standard safety practices for all classroom laboratory and field 
investigations. 

These are explorations pulled from other units to 
demonstrate how science process skills are integrated: 
 

 Dissect owl pellets and relate findings to a food web. 
 Use a dichotomous key to identify the bones, graph results 

from class totals of all organisms found, and predict/infer 
the diet of owls. 

 Inquiry Activity: Students observe number of plants, 
animals (insects) within a specific area, measure soil and air 
temperature, and develop a story of related factors that 
may have influenced or changed the habitat and animals 
living in the environment. 

 Design, test, and revise bottle rockets when studying 
Newton’s Laws. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts Students who demonstrate understanding will: 

MS-LS2: Ecosystems: Interactions, 
Energy, and Dynamics 
A system of living and nonliving things 
operate to meet the needs of the 
organisms in an ecosystem. 
 

Classification: 
All organisms are scientifically classified 
by their structure. 
 

GLEs: SA3.1; SC1.2; SC2.1-2; SC3.1-2; 
SF1.1-3.1 

 Compare and contrast monocotyledons and dicotyledons. [SC2.1] 
 Compare and contrast the characteristics and behaviors of 

arthropods, mollusks, echinoderms, worms, and coelenterates. 
[SC2.2] 

 Describe characteristics and behaviors of fish, amphibians, reptiles, 
birds, and mammals. [SC2.2] 

 Investigate, observe, and identify microscopic organisms. [SC2.1-2] 
 Use a dichotomous key to classify animals and plants into groups 

based on external or internal features. [SC2.1] 
 Explain how organisms and populations of organisms are dependent 

on interactions with other living and nonliving factors. [SC1.2; SC2.2; 
MS-LS2.1-2] 

 Identify sunlight as one of the major sources of energy for all 
ecosystems. [SC3.1] 

 Explain patterns of interactions between organisms in an ecosystem 
(competitive, predatory, and mutually beneficial, cause and effect 
relationships). [SC1.2, 6; SC2.2; MS-LS2.2] 

 Describe and construct a food web and food pyramid. [SC3.1; SC3.2; 
MS-LS2.3] 

 Classify and explain the roles of organisms within a food web as 
producers, consumers, or decomposers. [SC3.2; MS-LS2.3] 

 Ecosystems are dynamic in nature and disruptions to the physical or 
biological components can lead to shifts in all populations, which 
then influence humans’ availability of resources such as food, 
energy, medicines, etc. [MS-LS2.5] 

 Examine how the local environment is used by a variety of 
competing interests including hunters, miners, tourists, animals, and 
plants. [SA3.1; SF1.1-3.1] 

 Explain that differences and similarities in living things are based on 
structure and basic behaviors (e.g., migrations, communication, 
adaptation, hibernation) used by organisms to meet the 
requirements of life. [SC2.1-2; MS-LS1.4] 

 Dissect flowers and seeds to classify monocots and dicots. 
 Grow sprouts in baggies on the window to illustrate first seed 

leaves. 
 Research a plant or animal from the local environment; examine 

its internal and external structure and relate it to similar species 
found in other areas. 

 Dissect sea stars, worms, crayfish, etc. to compare internal and 
external characteristics.  

 Virtually dissect any invertebrates to compare internal and 
external characteristics.  

 Lab: Protist Identification 
 Dissect mushrooms to observe internal structures for 

classification purposes. 
 Create an alien dichotomous key and use a dichotomous key to 

classify alien relatives. 
 Classification Lab: students observe preserved specimens (or use 

pictures of microorganisms, fungi, plants and animals) and decide 
how to group them based on similarities. Include discussion on 
local Alaskan animals: subsistence hunting, and impacts of 
permafrost environments on animals. 

 Classification activities. 
 Develop a taxonomic key for classifying organisms. 
 Use taxonomic key to identify local trees by their leaves. 
 Classification Activity: students sort animal cards into vertebrates 

and invertebrates. 
 Create a terrestrial and aquatic biosphere using a 2-liter bottle. 
 Ecosystems: Food Webs. 
 Dissect owl pellets and relate findings to a food web.  
 Use a dichotomous key to identify the bones, graph results from 

class totals of all organisms found, and predict/infer the diet of 
owls. 

 Identify plants located around the school grounds, determine 
which plants are native and which plants are invasive. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

  

 Create an ecosystem poster labeling parts of ecosystems and the 
relationship of living organisms (e.g., producers, consumers, 
decomposers). 

 Technology: Use online simulations like Gizmo to show 
relationships between organisms when populations change. 

 Diagram or construct a food web showing relationships of 
organisms (e.g., producers, consumers, decomposers). 

 Computer Simulation: Students choose a number of 
predators/prey and collect data on observations of survival and 
graph results. 

 Inquiry Activity: Students observe a number of plants and animals 
(insects) within a specific area; measure soil and air temperature, 
and develop a story of related factors that may have influenced or 
changed the habitat and animals living in the environment.  

 Place-Based Activity: Research and present information on 
floodplain findings and upland forest succession, through 
research being conducted at Bonanza Creek Long-Term 
Ecosystem Research site. 

Physical Science Concepts Students who demonstrate understanding will: 

MS-PS2: Motion and Stability: Forces and 
Interactions 
Gravity is the force that causes two particles 
to pull towards each other. 
 
GLEs: S.A.1-3, S.F.2, S.G.3-4, CS.B.2; (7) SB4.1 

 Recognize that objects exert gravitational force on other objects. 
[SB4.2; MS-PS2.4] 

 Investigate Newton’s Third Law of Motion. (7) [SB4.1;  
MS-PS2.1] 

 Motion and forces. 
 Design, test, and revise bottle rockets. 
 Using components such as string, papers and balloons, design a 

rocket. 
 Design, test, and revise various styles of paper airplanes for 

specific purposes (e.g., distance, ability to fly in a straight line, 
gliding). 

 Observe a blanket toss to describe and explain balance of forces 
at each stage. 

Earth & Space Concepts Students who demonstrate understanding will: 
MS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars 
Earth and its solar system are part of the Milky 
Way galaxy, which is one of  

 Develop a model to describe the cycling of Earth’s materials and the flow of 
energy that drives this process; to include melting, crystallization, 
weathering, deformation, and sedimentation that act together to form 
minerals and rocks. [SD1.1; SD2.1; MS-ESS2.1] 

 Play a game on orienteering called Orient. 

 Lab: Create an Ice Lens. 

 Observe and draw the moon for 30 days. 

 Research seasons in the Northern and Southern Hemispheres. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Earth & Space Concepts (cont.) Students who demonstrate understanding will: 
many galaxies in the universe.  
(MS-ESS1.2) 
 

ESS1.B: Earth and the Solar System 
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-ESS1.2-3) 
 

MS-ESS2: Earth’s Systems 
 

ESS2.A: Earth’s Materials and Systems 
All Earth processes are the result of 
energy from the Sun and Earth’s hot 
interior flowing and matter cycling 
within and among the Earth’s systems. 
Earth’s systems interact on a 
microscopic to global level in size, and 
operate in a fraction of a second to 
billions of years. 
 

MS-ESS3: Earth and Human Activity 
 

ESS3.C: Human Impacts on Earth 
Systems 
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-ESS3.3-4) 

 

GLEs: S.A.1-3; S.D.1-2; S.F.1-3; S.G.1-4; 
C.S.E.2 

 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. [SD3.1; SD4.1-2; MS-ESS1.1] 

 Describe the role of gravity in the motions within galaxies and 
the solar system. [SB4; SD4.4; ESS1.2] 

 Make connections between components of locally 
observable geologic environment and the rock cycle. 
[SD1.1] 

 Explain how geoscience processes have changed Earth’s 
surface at varying time and spatial scales (i.e., earthquakes, 
tsunamis, volcanoes, floods, landslides, avalanches). [SA1.1; 
SD2.3; MS-ESS2.2] 

 Apply knowledge of water cycle to explain changes in the 
Earth’s surface. [SD1.2] 

 Analyze and interpret data to determine scale properties of 
objects in the solar system. [SD4.1-2; MS-ESS1.3] 

 Explain the interrelationship among the rock, water, and 
cycles. [SD1.1-2] 

 Know that sedimentary, igneous, and metamorphic rocks 
contain evidence of the minerals, temperatures, and the 
forces that created them. [SD2.2; MS-ESS1.4] 

 Apply scientific principles to design a method for monitoring 
and minimizing a human impact on the environment. [MS-
ESS3.3] 

 Construct an argument supported by evidence for how 
increases in human population and per-capita consumption 
of natural resources impact Earth’s systems. [MS-ESS3.4] 

 Gather information and explain how synthetic materials 
come from natural resources and impact society. [MS-PS1.3] 

 Create a model of the solar system on the playground or in 
school that demonstrates an understanding of the scale of 
the system and the objects within it. 

 Use baking chips as rocks and have students demonstrate 
the rock cycle using chips through differing pathways. 

 Use rock kits for identification and classification. 
 Start a class rock collection. 
 Field trip to Brown’s Hill Quarry, to Tanana River, to a road 

cut, or other locations to view local geologic environment 
and evidence of rock cycle. 

 USGS Materials: Wegener’s Puzzling Evidence 
www.volcanoes.usgs.gov  

 Star lab with UAF Geophysical Institute 
 One page researched and written in the astronomy book 

project, including a Native American perspective, on 
constellations or stars. 

 Alfred Wegener: Biography kit in Library Media Services. 

http://www.volcanoes.usgs.gov/
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Earth & Space Concepts (cont.) Students who demonstrate understanding will: 

Weather/Climate 
Energy from the sun is transferred 
between systems and circulates through 
the ocean and atmosphere results in 
weather patterns. Unequal heating from 
the sun and the rotation of the Earth 
cause atmospheric and oceanic 
circulation that determines regional 
climates. 
 

GLEs: S.A.1-3; S.D.1, 3; S.E.1-3; S.F.1-3; 
CS.A.3 
 

NGSS: MS-ESS2.4-6 

 Describe/illustrate continual water cycle propelled by 
sunlight and gravity including transpiration, evaporation, 
condensation and crystallization, precipitation, and downhill 
flows on land. [SD1.2; MS-ESS2.4] 

 Describe the effects of the ocean and the water cycle on the 
weather. [SD3.1; MS-ESS2.4] 

 Identify and analyze movement of air masses from regions of 
high to low pressure (convection currents) and the effects on 
the weather. [SA1.2. MS-ESS2.5] 

 Describe how unequal heating and rotation of Earth 
determines regional climates. [MS-ESS2.6] 

 Identify that energy transfer is affected by surface conditions. 
[SD3.2] 

 Explain the interrelationship and effects of permafrost on the 
physical environment. [SA3.1; SE3.1] 

 Investigate how climate change impacts communities.  
[SE1.1] 

 Investigate and compare multiple explanations and theories 
related to climate change. [SA2.1; SE2.2] 

 Explain climate change and the effects on the physical 
environment. [SE3.1; SG3.1] 

 Examine weather maps, diagrams, and visualizations to 
collect data on motion and interactions of air masses. 

 Explore the air currents with student-created hot air 
balloons. 

 Observe convection currents with Convection Currents 
Paper Dots lab. 

 Record weather observations for a length of time using 
UAF’s Arctic Climate Modeling Project lessons. 

 Compare and contrast weather in Alaska to that of Hawaii 
with UAF’s Arctic Climate Modeling project lessons and 
extend lesson to hypothesize how our Alaska communities 
would be affected if the two different climates suddenly 
flipped. 

 Analyze the past 90 years’ worth of monthly average 
temperatures in Fairbanks, Alaska to show empirical 
evidence of climate change. 

 Compare and contrast current and past satellite images of 
various land forms. 

 Research steps that could be taken to reduce the causes of 
climate change as well as adaptations Alaskans can take to 
cope with climate changes. 

 Bill Nye video on atmosphere. 
 Retell a traditional story that explains a natural event 

and relate it to a scientific explanation. 
 Predict the date of ice break-up on the river based on 

qualitative and quantitative observations of temperature, 
ice thickness, rate of run-off, and wind factors. 

 Explore work of John Dalton. 
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GRADE 7 SCIENCE 

Length: Two Semesters 

Overview:   
Science 7 is an introductory course designed to expand 7th grade students’ understanding of natural world by 
focusing on the characteristics of living things, cellular organization, the diversity of life, how organisms and 
populations change over time in terms of biological adaptation, heredity and genetics, evolution, natural selection 
and changes over time in Earth’s history.  

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Scientific Process Skills Students who demonstrate understanding will: 

Science process skills are best taught in 

context.  Therefore, these performance 

expectations will be incorporated into the 

units taught.  Not all of these performance 

expectations will be incorporated into every 

activity, however, opportunities to learn 

these skills will be provided throughout the 

course. 

 

GLEs: SA1.1; SA3.1 

 

NGSS: MS-LS1-1-2, 7-8; MS-LS4.3;  

MS-LS3.1-2; MS-ESS2.1 

 

LS2=Ecosystems 

ESS1 = Earth’s Place in the Universe 

ESS2 = Earth’s Systems 

ESS3 = Earth and Human Activity 

ETS1= Engineering Design 

Ask questions, predict, observe, describe, measure, classify, make 

generalizations, infer and communicate. [SA1.1] 

Plan and carry out scientific investigations of various types, such as 

systematic observations or experiments, identify variables, collect and 

organize data, interpret data in charts, tables, and graphics, analyze 

information, make predictions, and defend and communicate results. 

[SA1.1; MS-LS1.1; MS-LS4.3; MS-ESS2.5] 

Select appropriate tools for collecting qualitative and quantitative data 

and record measurements (volume, mass, and distance) in metric units. 

[SA1.1] 

Develop and use a model to describe phenomena including models that 

describe unobservable mechanisms. [SA1.1; MS-LS1.2, 7; MS-LS3.1-

2; MS-ESS2.1] 

Read, identify and evaluate the sources used to support scientific 

statements. [SA2.1; MS-LS1.8; MS-LS4.5] 

Design and conduct a simple investigation about the local environment. 

[SA 3.1] 

These are explorations pulled from other units to demonstrate how 

science process skills are integrated. 

 

Osmosis Egg Experiment: Soak raw eggs in vinegar to remove shell, 

and then soak in various solutions (e.g., sugar, salt water). Weigh 

egg between solutions to observe/demonstrate the process of osmosis 

in cells. 

Observation: Observe and identify single-cell and multicellular 

microorganisms from local pond water by making wet mount slides 

and observing with microscopes. 

Levels of Organization: Students sort images of cells, tissues, organs, 

and systems by level of organization and by system. 

Inquiry Experiment: Develop a decomposition chamber to observe 

and collect data on microorganisms. 

Students observe chicken bones and use skeleton diagrams of birds 

and humans to identify differences and similarities between 

homologous bones. 

Experiment with yeast cells to determine their energy needs by 

adding yeast culture to a test tube and placing a balloon over the tube 

and measuring change in size of the balloon. 

Inquiry for Natural Selection - Simulation of Peppered Moth 

Survival: Students color paper moths and hide from classmates. 

Survival rate is graphed and analyzed on reasons of survival rate of 

different colored moths. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Engineering Concepts Students who demonstrate understanding will: 

Engineering Design 

Engineering and design skills are best taught 

in context.  Therefore, these core objectives 

will be incorporated into each of the 

following content areas.  Not all of these 

objectives will be incorporated into every 

activity, but opportunities to learn these skills 

will be provided throughout the course. (MS-

ETS1) 

 

Defining the Problem: At the middle school 

level, students are expected to define the 

problem with precision, thinking more 

deeply than elementary students about the 

problem and the goals of the design as well 

as the effects on the end user, broader 

society, and the environment.   

(MS-ETS1.A) 

 

NGSS: MS-ETS1.1-4 

Define a design problem that can be solved through the development of 

an object, tool, process, or system that included multiple criteria and 

constraints, including the scientific knowledge that may limit possible 

solutions.  

[MS-ETS1.1]  

Evaluate competing design solutions using a systematic process to 

determine how well they meet the criteria and constraints of the 

problem. [MS-ETS1.2] 

Use paired hand lenses and paper tubes to build a simple microscope; 

test and refine. 

Using cardboard and string, build a model of how muscles work in 

pair to move bones. 

Have students use bottles, clay, straws, and balloons to create a 

functioning lung. 

Life Science Concepts Students who demonstrate understanding will: 

Cells: Patterns of Cellular organization 

Understand the processes, structures and 

functions of living organisms that enable 

them to survive, reproduce and carry out the 

basic functions of life. 

 

GLEs: SA1.1; SC1.1, 3; SC2.1, SE3.1; 

SG.1.3  

Explain that all living things are composed of cells that carry on 

functions that sustain life. [SC2.1; MS-LS1.1-2] 

Recognize and explain how cells of all organisms undergo similar 

processes, including growth, obtaining energy, getting rid of wastes, 

and reproducing. [SC1.1; SC2.1; SG3.1; MS-LS1.2] 

Identify and label cell structure and organelles (cell membrane, cell 

wall, cytoplasm, nucleus, chloroplast and mitochondria). [SC2.1; MS-

LS1.2] 

Compare and contrast the structure and function of major organelles of 

plant and animal cells (cell wall, cell membrane, nucleus, cytoplasm, 

chloroplasts, mitochondria, and vacuoles). [SC2.1; MS-LS1.2] 

Cells and Microscopes 

Living vs. Nonliving: Arrange pictures into categories living and 

nonliving then group characteristics of living things by analyzing the 

pictures in each category.  

Students create cultural stories about plants and animals. 

Experiment with yeast cells to determine their energy needs by 

adding yeast culture to a test tube and placing a balloon over the tube 

and measuring change in size of the balloon.   

Diagram and label the parts of cells. 

Technology (online): Create a Mind Map/concept of cells and cell 

organelles. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

MS-LS1: From Molecules to Organisms: 

Structures and Processes 

Cells are the smallest unit of life that can 

function independently and perform all the 

necessary functions of life. 

 

LS1.A: Structure and Function 
All living things are made up of cells, which 

is the smallest unit that can be said to be 

alive. An organism may consist of one single 

cell (unicellular) or many different numbers 

and types of cells (multicellular). (MS-

LS1.1)  

In multicellular organisms, the body is a 

system of multiple interacting subsystems. 

These subsystems are groups of cells that 

work together to form tissues and organs that 

are specialized for particular body functions. 

(MS-LS1.3) 

 

GLEs: SA1.1; SA2.1; SC2.1, 3 

Observe cells by using technology or constructing cell models. [SA1.1; 

SC2.1; SE3.1; MS-LS1.2] 

Investigate and explain the components of the scientific theory of cells. 

[SE3.1] 

 Explain how producers transfer the sun’s energy into chemical energy 

through photosynthesis. [SC3.1;  

MS-LS1.6] 

Analyze the role of nutrients in providing energy to carry on life 

processes. [SA1.1; SC3.1; SD1.2; MS-LS1.7] 

Differentiate between unicellular organisms and multicellular 

organisms and name common examples of each. [SC2.1; MS-LS1.1-2] 

Explain how specialized cells perform specialized functions in 

multicellular organisms. [SA1.1; SA2.1; SC2.1; MS-LS1.3] 

Differentiate among cells, tissues, organs, organ systems, and whole 

organism. [SC2.3; MS-LS1.3] 

Identify and investigate the general functions of the major systems of 

the human body (digestive, respiratory, circulatory, skeletal, muscular, 

excretory, nervous, integument, immune) and describe the ways these 

systems interact with each other. [SC2.1, 3; MS-LS1.3] 

Explain how disease can be a breakdown in structures or functions of 

an organism, or the result of damage by infection from other organisms 

or environmental factors. [SC2.1, 3] 

Develop analogies that refer to the characteristics of cell organelles. 

Compare and contrast plant and animal cells using Venn Diagram or 

Double Bubble Thinking Map. 

Develop a model of either a plant cell or animal cell. 

Discuss historical significance of development of microscope. 

Create a timeline of scientists and discoveries that show the history 

of cells.  

Anton von Leeuwenhoek: Biography kit in Library Media Services. 

Use paired hand lenses and paper tubes to build a simple microscope; 

test and refine. 

Observe plant and animal cells by using microscopes or computers. 

 Create PowerPoint, flow chart, or Mind Map of differences between 

sexual and asexual reproduction of cells. 

 Osmosis Egg Experiment: Soak raw eggs in vinegar to remove shell, 

and then soak in various solutions (e.g., sugar, salt water).  Weigh 

egg between solutions to observe/demonstrate the process of osmosis 

in cells.  

Mitosis: Complete online Onion Root Tip Lab –Cell biology project. 

Demonstration Activity: Place leaves of plant in water to observe 

carbon dioxide bubbles rising to the surface. 

Diagram a structure of a plant leaf labeling parts relating to 

photosynthesis. 

Observation: Observe and identify single cell and multicellular 

microorganisms from local pond water by making wet mount slides 

and observing with microscopes. 

Technology: use resources on the Internet to observe and describe 

electron micrograph of single cells and single celled organisms. 

Research Project: Research bacteria (single-cell organisms) and 

produce brochure/poster or  
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

  

PowerPoint, showing relationships with disease in living organisms. 

Technology Computer Simulation: Observe the reproduction rate of 

bacteria and compare to reproduction of multicellular organisms.  

www.cellsalive.com  

Levels of Organization: Students sort images of cells, tissues, organs, 

and systems by level of organization and by system. 

Microscope Lab: Compare animal (check cells to plants) cells 

(onion) using microscope and complete drawings of each type of 

cell; label the cell parts.  

Inquiry Experiment: Develop a decomposition chamber to observe 

and collect data on microorganisms. 

 

Human Body 

Lab Activity: Observe slides of different tissue types using 

microscope or computer and diagram structures for each type of 

tissue. 

Lab Activity: Students check their heart rate before, during, and after 

exercise and create a graph using data from lab activity to show 

relationship between heart rate and exercise. Include discussion on 

high altitude activities. 

Dissection Lab: Dissect worms or other organisms and compare 

difference between digestive systems. 

Students observe chicken bones and use skeleton diagram of birds 

and humans to identify differences and similarities between 

homologous bones. 

Lab Activity: Students predict and test lung capacity and compare to 

classmates. 

http://www.cellsalive.com/
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

MS-LS3: Heredity: Inheritance and Variation 

of Traits 

General overview of nature of DNA, genes, 

chromosomes and the important role they 

play in the transmission of traits between 

generations. 

 

LS3.A: Inheritance of Traits 
Genes are located in the chromosome 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) 

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) 

Explain how every organism has a set of instructions which pass 

characteristics from one generation to another by genes through 

reproduction. [SA1.1; SA2.1; SC1.1; SG1.1; SG3.1] 

Explain that an inherited trait can be determined by one or many genes, 

and a single gene can influence more than one trait. [C1.2, SC1.1, 

SC2.2, MS-LS3-2] 

Explain the differences between sexual and asexual reproduction. 

[SA1.1 SC.1.1, MS-LS3-2] 

Describe possible outcomes of mutations (e.g., no effect, damage, 

benefit). [SC1.2, MS-LS3-1] 

Heredity and Traits 

Use Punnet square to predict the results of simple genetic traits. 

Student predicts outcomes of genetic cross of aliens through Punnett 

square, then randomly draw alleles from paper bag parents to test 

prediction. 

Class Activity: Class survey to determine visible genotypes of 

classmates. (AIMS, Prentice Hall Science Explorer Cells & 

Heredity). 

Model: Use marbles to predict and collect data on results of genetic 

crosses. 

Create paper pet model with five different traits.  

Technology online    Explore Tour of Basic Genetics from Learn 

Genetics. 

Design a species with 3-5 inherited traits and create chart showing 

Dominant/recessive traits. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

LS3.B: Variation of Traits: 

In sexually reproducing organisms, each 

parent contributions half of the gene acquired 

(at random) by 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) 

In addition to variations that arise from 

sexual reproduction, genetic information can 

be altered because of mutation. Though rare, 

mutations may result in changes to the 

structure and function of proteins. Some 

changes to the structure and function of 

proteins. Some changes are beneficial, others 

are harmful, and some are neutral to the 

organism. (MS-LS3.1) 

 

AKSS: SA1.1-2; SA2.1; SC1.1-2; SC2.2; 

SG1.1, 3 

 

Variation of Traits 

Given the genotypes of a large number of offspring, students work 

backwards through Punnett square to determine likely genotype and 

phenotype of parents.  

Research Project: research genetic diseases and produce a brochure 

relating to effects on humans. 

Computer Simulation: observe genetic simulation and determine how 

gender is produced in humans. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

MS-LS4: Biological Evolution: Unity and 

Diversity 

 

LS4.A: Evidence of Common Ancestry 

and Diversity 
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) 

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) 

Comparison of the embryological 

development of different species also reveals 

similarities that show relationships not 

evident in the fully-formed anatomy. (MS-

LS4.3) 

Identify living things using similarities and differences based on the 

current taxonomic system of classification. [SA1.1; SC2.1-2; SE2.1] 

Explain how the theory of biological evolution accounts for the 

diversity of species through gradual changes over time. [SC1.2; SE3.1; 

MS-LS4.1-3, 6] 

Describe natural selection and its relationship to the theory of evolution 

and genetic variability. [SC1.2;  

MS-LS4.4-5] 

Natural Selection and Evolution 

Inquiry for Natural Selection - Simulation of Peppered Moth 

Survival: Students color paper moths and hide from classmates. 

Survival rate is graphed and analyzed on reasons of survival rate of 

different colored moths. 

Use differences in bird beaks, wings, and legs as inquiry activity. 

PBS Video: Evolution of Resistance to Malaria. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

LS4.B: Natural Selection 

Natural selection leads to the predominance 

of certain traits in a population and the 

suppression of others. (MS-LS4.4) 

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) 

 

LS4.C: Adaptation 

Adaptation by natural selection acting over 

generations is one important 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) 

 

LS1.B: Growth and Development of 

Organisms 

Animals engage in characteristic behaviors 

that increase the odds of reproduction. (MS-

LS1.4) 

Plants reproduce in a variety of ways, 

sometimes depending on  
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Life Science Concepts (cont.) Students who demonstrate understanding will: 

animal behavior and specialized 
features for reproduction.  
(MS-LS1.4) 

 

GLEs: SA1.1-2; SC1.1-3; SC2.1-2; SE2.1, 3 

  

Earth Science Concepts Students who demonstrate understanding will: 

MS-ESS1: Earth’s Place in the Universe 

Alaska Geology 

 

ESS1.C: The History of Planet Earth 

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) 

 

MS-ESS2: Earth’s Systems 

 

ESS2.B: Plate Tectonics and Large-Scale 

System Interactions 

Maps of ancient land and water patterns, 

based on investigations of rocks and fossils, 

make clear how Earth’s plates have moved 

great distances, collided, and spread apart. 

(MS-ESS2-3) 

 

GLEs: S.A.1-3; S.D.1-4; S.E.1-4; S.F.1-3; 

S.G.1-4; CS.E.2 

Know that sedimentary rocks contain evidence of the minerals, 

temperatures, and the forces that created them. [SD2.2; MS-ESS1.4] 

Identify some basic rocks of Alaska that form fossils and tell their 

classification. [SA1.1; SD1.1] 

Analyze how landforms are created through constructive and 

destructive forces caused by movement of the tectonic plates. [SD2.2; 

MS-ESS1.4; MS-ESS2.3] 

Analyze and interpret data on distribution of fossils and rocks, 

continental shapes, and seafloor structures to provide evidence of past 

plate motions. [MS-ESS2.3] 

Use the Alaska rock kits for identification & classification. 

Create puzzles of the plates and label fossils that are found on 

different plates as evidence for plate movement. 

The Theory of Plate Tectonics CD by TASA.   

Use a tub with ice, hot water, & Styrofoam for convection currents & 

plate movement. 
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GRADE 8 SCIENCE 

Length: Two Semesters 

Overview:   
Science 8 is designed to expand student investigation of physics and chemistry. Aspects of physics are studied 
through laboratory investigations including sound, light, electricity, mechanics, motion, and energy.  Aspects of 
chemistry are studied based on the Periodic Table of the Elements and through basic chemical laboratory 
investigations. Laboratory work, laboratory reporting, and engineering design will be included and is an integral 
part of the learning process. 

CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Scientific Process Skills Students who demonstrate understanding will: 

Science process and engineering design 
skills are best taught in context.  
Therefore, these core performance 
expectations will be incorporated into. 
Not all performance expectations will be 
incorporated into every activity however, 
opportunities to learn these skills will be 
provided throughout the course. 

 

GLEs: SA1.1; SA2.2; SA3.1; SG1.1 
 

NGSS: MS-PS1.1-2, 4; MS-PS2.2-3;  
MS-PS3.4; MS-PS4.2; MS-ESS1.1;  
MS-ETS-1.1-3  
PS1=Matter 
PS2=Motion & Force 
PS3=Energy 
PS4=Waves 
ETS1=Engineering 

 Ask questions, predict, observe, describe, measure, classify, 
make generalizations, infer communicate, and when 
appropriate, frame a hypothesis based on observations and 
scientific principles. [SA1.1; MS-PS2.3]  

 Plan and carry out scientific investigations of various types, 
such as systematic observations or experiments, identify 
variables, collect and organize data, interpret data in charts, 
tables, and graphics, analyze information, make predictions, 
and defend and communicate results. [SA1.1; MS-PS1.2; MS-
PS2.2; MS-PS3-4] 

 Recognize and analyze differing scientific explanations and 
develop a model to predict and/or describe phenomena 
including models that describe unobservable mechanisms. 
[SA1.2; SA2.2; MS-ESS1.1; MS-PS1.1, 4; MS-PS3.2;  
MS-PS4.2] 

 Select appropriate tools for collecting qualitative and 
quantitative data and record measurements (volume, mass, 
distance) in metric units. [SA1.1] 

 Read, identify, and evaluate the sources used to support 
scientific statements. [SA2.1; SG1.1; MS-PS1.3] 

 Use standard safety practices for all classroom laboratory and 
field investigations. 

These are explorations pulled from other units to 
demonstrate how science process skills are integrated. 
 

 Design and conduct an experiment to test how an 
object’s mass and/or speed affect its momentum. 

 Research and compare different models of atoms (i.e., 
Thomson, Rutherford, Bohr, Quantum Cloud models). 

 Design and conduct experiments with electromagnets, 
testing how the strength of the magnet varies with wire 
length, number of wraps, voltage source, size of core, 
current, composition of core, neatness of wraps, etc. 

 Students design a method to determine the salinity of 
water by measuring density and comparing to solutions 
of known salinity. 

 Gum Lab: Students weigh gum before and after 
chewing to determine if mass has changed. 

 Students construct atoms out of edible materials in the 
edible atoms lab. 

 Students find a current science article and write a 
summary in the one-pagers activity. 

 Lab: Speed and Motion. 
 Inquiry Lab: Develop an experiment with any consumer 

product based on the scientific method. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Engineering Design Concepts Students who demonstrate understanding will: 

MS-ETS1: Engineering Design 
 

ETS1.A: Defining and Delimiting 
Engineering Problems 
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) 
 

ETS1.B: Developing Possible Solutions 
 A solution needs to be tested, and 

then modified on the basis of the 
test results, in order to improve it. 
(MS-ETS1.4) 

 There are systematic processes for 
evaluating solutions with respect to 
how well they meet the criteria and 
constraints of a problem. (MS-
ETS1.2-3) 

 Sometimes parts of different 
solutions can be combined to create 
a solution that is better than any of 
its predecessors. (MS-ETS1.3) 

 Models of all kinds are important 
for testing solutions. (MS-ETS1.4) 

 Define a design problem that can be solved through the 
development of an object, tool, process, or system that 
included multiple criteria and constraints, including the 
scientific knowledge that may limit possible solutions. [SA1.1; 
MS-ETS1.1]  

 Evaluate competing design solution based on jointly 
developed and agreed-upon design criteria. [SA1.1-2;  
MS-ETS1.2] 

 Students will investigate and explain that all matter is made 
up atoms and understand that substances have physical 
properties that are unique to each substance. 

Engineering 
 Use the design process to build and test a capsule that 

safely lands an egg dropped from a designated height.  
 Demonstrate your knowledge of factors that affect the 

speed of a falling object.   
 Calculate speed and acceleration. 
 Create a device that uses an electromagnet to accomplish 

a real-world task (i.e., door lock, vehicle, trap). 
 Newton’s Rollercoaster. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Engineering Design Concepts (cont.) Students who demonstrate understanding will: 

ETS1.C: Optimizing the Design Solution 
 Although one design ay 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 
incorporated into the new design. 
(MS-ETS1.3) 

 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. (MS-ETS1.4) 

  

Physical Science Concepts Students who demonstrate understanding will: 

MS-PS1: Matter and Its Interactions 
 

PS1.A: Structure and Properties of 
Matter 
 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) 

 Develop and use models to demonstrate how atoms and 
elements form molecules and compounds. [SA2.1; SB1.1; 
SB3.2; MS-PS1.1] 

 Measure and use physical properties such as to compare and 
separate substances. [SB1.1; MS-PS1.2] 

 Classify everyday materials as elements, compounds, or 
mixtures. [SA1.1; SB1.1] 

 Recognize the role chemistry has in our everyday lives, 
including the production of synthetic materials from natural 
resources (e.g., soil and water testing, extraction of minerals, 
consumer science). [SA1.2; SE2.1-2; SG2.1; SG3.1; MS-PS1.3] 

Matter and Interactions 
 Research and utilize a variety of models of atoms and 

molecules. 
 Examples of molecular level models could include 

drawings, 3D ball and stick structures, or computer 
representations showing different molecules with 
different types of atoms.  (At this level, students are not expected 

to explain valence electrons or bonding energy.) 
 Students design a method to determine the salinity of 

water by measuring density and comparing to solutions of 
known salinity. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Physical Science Concepts (cont.) Students who demonstrate understanding will: 

PS1.B: Chemical Reactions 
 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-PS1.2-3, 5) 

 Some chemical reactions release 
energy, others store energy. (MS-
PS1.6) 

 

PS3.A: Definitions of Energy 
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 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) 

 

GLEs: S.A.1-3; S.B.1-3; S.E 1-3; S.F.1; 
S.G.2-4; CS.E.2 

 Investigate changes that occur in physical and 
chemical properties of matter using a qualitative 
description of changes on a molecular level including 
conservation of matter. 

 Describe the relationship between atomic mass, 
atomic number, and location on the periodic table 
with chemical properties of the elements. [SB1.1; MS-
PS1.2] 

 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 (grades 7-8). 
[SB1.1; MS-PS1.5] 

 Make a periodic table using shoes, coffee cups, and 
ordinary objects, or a class periodic table where students 
each have a family, creating one wall-sized chart. 
 

Chemical Reactions 
 Lab: Experiment with rusting. 
 Lab: Soil and water chemistry. 
 Collect current events from newspapers with elements in 

the news from Alaskan areas (e.g., mining, water quality). 
 Examples of reactions could include burning sugar or steel 

wool, fat reacting with sodium hydroxide and mixing zinc 
with hydrogen chloride. 

 Show elements, create/show compounds, make mixtures 
(e.g., lemonade, fizzy lemonade made with baking soda). 

 Lab from the American Chemical Society on Energy 
Changes in Chemical Reactions.  

 Create Ice Cream: Measure temperature changes and 
graph. Discuss Native ways of making ice cream. 

 Students use the pHet lab simulations to model various 
physical standards. 

 Lab: Density. 
 Lab: Elements, Compounds, and Mixtures. 
 Lab: Salinty. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Physical Science Concepts (cont.) Students who demonstrate understanding will: 

MS-PS2: Motion and Stability: Forces 
and Interactions 
 

PS2.B: Types of Interactions 
 Electric and magnetic 

(electromagnetic) forces can be 
attractive or repulsive, and their 
sizes depend on the magnitudes of 
the charges, currents, or magnetic 
strengths involved and on the 
distances between the interacting 
objects. (MS-PS2.3) 

 Identify various sources and forms of energy and classify 
them as potential or kinetic. [SE1.1; MS-PS3.A] 

 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. [MS-PS4.1] 

 Apply scientific principles to design, construct, and test a 
device that either minimized or maximized thermal energy 
transfer. [MS-PS3.3] 

 Investigate relationships among the amount of energy 
transferred, the type of matter, the mass, and the change in 
temperature of a sample (the average kinetic energy of the 
particles in the sample). [MS-PS3.4] 

 Investigate the ways that light and sound interact with 
matter, expanding on wavelength, color, refraction, and 
reflection (grades 7-9). [SB4.3; MS-PS4.2] 

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

 Conduct an investigation to provide evidence that fields exist 
between objects exerting forces on each other even though 
the objects are not in contact. [MS-PS2.5] 

 Investigate through experimentation and “real-life” 
examples, the relationship among (1) force, mass, 
acceleration, and gravity, (2) speed, distance, time and 
acceleration, (3) force and friction. [SB4.2; SF1.1-3] 

 Plan an investigation to provide evidence that the change in 
an object’s motion depends on the sum of the forces on the 
object (balanced and unbalanced forces) and the mass of the 
object. [SB4.2; MS-PS2.2] 

 Demonstrate that an object’s motion can be described and 
represented graphically according to its position, direction of 
motion, and speed. [SB4.1; MS-PS2.2] 

 Labs with diffraction gratings, mirrors, and spinners. 
 Design and conduct experiments with electromagnets, 

testing how the strength of the magnet varies with wire 
length, number of wraps, voltage source, size of core, 
current, composition of core, neatness of wraps, etc.  

 Use a compass to detect an electric field around an 
electrical current. 

 Inquiry Labs: 
o Block cars, weights and elapse times (use variables: (a) 

add sandpaper to the track, (b) graphite on wheels, 
graph the block car lab runs and compare). 

o Catapults and marshmallows. 
o Balloon Races. 
o Scooter Races. Skateboards and raw eggs. 
o Rockets (model, Alka-Seltzer rockets). 
o Build a rollercoaster for a marble. 

 Discuss riding in a car or flying in a Super Cub; include 
using a GPS and topographic maps for planning a 
hunting/fishing trip. 

 Project explaining the physics of a favorite sport or 
activity including forces, speed, acceleration, laws of 
motion and the ways that energy is converted between 
potential and kinetic energy. 

 Compare the potential energy of a rollercoaster car at 
different points on a rollercoaster, or the energy of a sled 
at different positions on a hill. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Physical Science Concepts (cont.) Students who demonstrate understanding will: 

 

 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. [MS-PS3.1] 

 Support the claim that when the kinetic energy of an object 
changes, the energy is transferred to or from that object. 
[MS-PS3.5] 

 Explain “real-life” examples of linear and rotational motion 
using Newton’s Laws of Motion. [SB4.1; MS-PS2.A] 

 Describe gravity as an attractive force between two objects 
that depends on the mass of the interacting objects. Explain 
how the orbital motion of planets provides evidence for this 
force. [SB4.2; MS-PS2.4] 

 Explain how changes in the arrangement of objects 
interacting at a distance changes the amounts of potential 
energy stored in the system. [MS-PS3.2] 

 

PS3.B: Conservation of Energy and 
Energy Transfer 
 When the motion energy of an 

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

 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) 

 

PS3.C: Relationship Between Energy 
and Forces 
 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) 

 Examine energy transfers, conservation of energy, and 
identify energy that is useful vs. energy that is unavailable 
(grades 7-8). [SB2.1, SD3.2, MS-PS3.B] 

 Differentiate between renewable and non-renewable energy 
resources. [SB2.1] 

 Demonstrate the relationship between electricity and 
magnetism. [SB2.1; SB2.2; SB4.2] 

 Explain how changes in the arrangement of objects 
interacting at a distance changes the amounts of potential 
energy stored in the system. [MS-PS3.2] 

 Investigate how energy is produced and used including 
alternative energy sources in Alaska. Evaluate the impact of 
energy production methods on the environment. [SB2.1; SE 
3.1; MS-ESS3.3] 

  Compare the potential energy of a magnet held at 
different positions within a magnetic field or the potential 
energy of a statically charged balloon at different 
distances from a classmate’s hair. 

 Use kits on hydrogen cells and biofuels. 
 Take a field trip to Chena Hot Springs Resort to view the 

hydrogen fuel.  Discuss clean coal for Healy or wind power 
in Delta Junction. 

 Build mini-homes with the same heat source (light bulb). 
 Design, build, test, and redesign a solar cooker, insulated 

box, house design that would be less likely to melt 
permafrost. 

 Compare the temperature change of different materials 
as they cool or heat the environment. Apply this to 
practical applications (heat reservoirs in building).  

 Visit the Cold Climate Housing Research Center. 
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CORE IDEAS PERFORMANCE EXPECTATIONS SUGGESTED EXPLORATIONS 
Physical Science Concepts (cont.) Students who demonstrate understanding will: 

MS-PS4: Waves and Their Applications 
in Technologies for Information Transfer 

 

PS4.A: Wave Properties 
 A simple wave has a repeating 

pattern with a specific wavelength, 
frequency, and amplitude.  
(MS-PS4.1) 

 A sound wave needs a medium 
through which it is transmitted. (MS-
PS4.2) 

 

PS4.B: Electromagnetic Radiation 
 When light shines on an object, it is 

reflected, absorbed, or transmitted 
through the object, depending on 
the object’s material and the 
frequency (color) of the light.  
(MS-PS4.2) 

 The path that light travels can be 
traced as straight lines, except at 
surfaces between different 
transparent materials (e.g., air and 
water, air and glass) where the light 
path bends. (MS-PS4.2) 

 However, because light can travel 
through space, it cannot be a matter 
of wave, like sound or water waves. 
(MS-PS4.2) 

  Evaluate competing design solutions using a systematic 
process to determine how well they meet the criteria and 
constraints of the problem. [MS-ETS1.2] 

 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. [MS-PS4.1] 

 Develop and use a model to describe that waves are 
reflected, absorbed, or transmitted through various 
materials. [MS-PS4.2] 

 Use Slinkys to demonstrate different types of waves and 
to explore frequency, amplitude and wavelength. 

 Compare movement of sound waves through solids, gases 
and liquids. 

 Explore the way that light is refracted as it moves from air 
into water by placing observing objects partially 
submerged in water or pennies beneath cups of water. 

 Examine inaccuracies in popular culture related to the 
movement of waves of sound through space. 

 Use mirrors and laser pointers to examine the movement 
of light in straight lines. 

 Use colored filters and colored light bulbs to investigate 
the absorption and transmission of different wavelengths 
of light. 
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HIGH SCHOOL SCIENCE CURRICULUM 

INTRODUCTION 
 
The Fairbanks North Star Borough School District (FNSBSD) High School Science Curriculum is 
designed to be interesting and rigorous.  It also provides the background required to allow every 
student to interpret and use the scientific information that they need to make informed decisions in 
daily life.  Upon graduation, students should be able to pursue science and technical careers if they 
choose. 
 
While every student is strongly encouraged to take four years of science in high school, each is 
required to complete three years of science classes for graduation.  These classes must include one 
physical science class and one life science class.  Students are free to choose any other science 
electives in preparation for further academic work or to explore topics that are new or interesting.  
A wide variety of very rigorous courses in physics, chemistry and biology are offered, allowing 
students the full range of college/trade school preparatory options.  There are also a number of 
interesting courses that allow students to pursue ideas and topics that broaden their understanding 
of the world and open doors to further study. 
 
The curriculum is written with the intent that every student begins his or her high school science 
career with Earth and Space Science (ESS).  ESS integrates the physical sciences within the context 
of practical knowledge about the topics important to all residents of northern latitudes: geology and 
minerals, weather and climate change issues and oceanography. It also provides an opportunity for 
incoming freshmen to adapt to the demands of a high school science curriculum and hone their 
math, reading, writing and analytical skills before taking more abstract classes.  However, highly 
motivated and academically advanced students might choose to immediately begin their freshman 
year with a college preparatory course such as biology. 
 
Following national recommendations, the FNSBSD Science Curriculum Team recommends that 
science education in grades K-12 be built around three major dimensions. These dimensions are: 

 Scientific and Engineering Practices. 
 Crosscutting concepts that unify the study of science and engineering through their 

common application across fields. 
 Core ideas in four disciplinary areas: 

 Physical Sciences 
 Life Sciences 
 Earth & Space Sciences 
 Engineering, Technology, & Applications of Science 

 

To support students’ meaningful learning in science and engineering, all three dimensions need to 
be integrated into standards, curriculum, instruction, and assessment. Engineering and technology 
are featured alongside the natural sciences (physical sciences, life sciences, and earth and space 
sciences) for two critical reasons: (1) to reflect the importance of understanding the human-built 
world and (2) to recognize the value of better integrating the teaching and learning of science, 
engineering, and technology. (A Framework for K-12 Science Education, 2012) 



Fairbanks North Star Borough School District  Science Graduation Requirement 
Science Curriculum  Adopted: April 5, 2016 

63 

GRADUATION REQUIREMENTS 
FOR SCIENCE 

 

A graduating senior must have: 
 

 1 year of physical science 
 1 year of biological science 
 1 additional year of science 

 

Physical Science 
(1 year required) 

Biological Science 
(1 year required) 

Earth & Space Science 
(recommended 9th grade course) Biology 

Chemistry Honors Biology 

Chem Tech AP Biology 

AP Chemistry Natural Resources: Biology A/B 

Physical Science Principles of Biomedical Sciences (CTE/PLTW) 

Natural Resources: Physical Science A/B  

Physics  

Conceptual Physics  

AP Physics 1 A/B  

AP Physics 2 A/B  

AP Physics C: Mechanics  

Principles of Engineering A/B (CTE)  

Science Electives 

Alaska Zoology: Fish & Birds* Geology* 

Alaska Zoology: Mammals* Human Anatomy & Physiology* 

AP Environmental Science Human Body Systems (CTE/PLTW) 

Astrobiology* Intro to Basic Pathophysiology* 

Astronomy* Marine Biology* 

Forensic Science* Microbiology & Botany 

Advanced Forensic Science* Paleontology* 
 

Note: Any course from the Physical Science or Biological Science Lists may be considered Science Elective after 
fulfilling the core graduation requirement. 
 
 
*One Semester Course 
CTE: Career & Technical Education 
PLTW: Project Lead the Way course (Can only be offered as part of the PLTW initiative.) 
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SUGGESTED FOUR-YEAR PATHWAYS 

 

Career Technical or Continuing 
Education 

College 
(Non-Science Major) 

College 
(Science Major) 

 Recommended for students 
needing further skill development 
and/or whose learning style 
focuses on real-world 
applications 

 Some prerequisites required in 
grades 10-12 

 Recommended for students 
preparing for college or other 
post-secondary education 

 Prerequisites required in 
math and science 

 Recommended for college 
bound science majors 

9th 
Grade 

Earth & Space Science Earth & Space Science Honors Biology 

10th 
Grade 

Biology/Other Biological 
Science Course if Offered 

at the School 

Biology/Honors Biology/Other 
Biological Science Course if 

Offered at the School 
Chemistry 

11th 
Grade 

Science Elective Chemistry/Science Elective 
Physics/AP Science/ Science 

Elective 

12th 
Grade 

Science Elective 
Physics/AP Science/  

Science Elective 
AP Science/  

Science Elective 

 
 
 
 
 



 

Fairbanks North Star Borough School District   65  Biology 
Science Curriculum  Adopted April 5, 2016 

BIOLOGY 
Grade: 10-12 Overview:  

Biology is a one-year course designed to meet the Biological Science requirement for graduation. The academic focus is to develop 
student reading, writing, processing, and organizational skills. The scientific focus is to improve science vocabulary, scientific observation, 
inquiry, experimentation, and analysis skills. Safety skills will be stressed each semester. The first semester will begin with the study of 
cells, cell structures and their functions, protein synthesis, genetics, and the study of heredity. Second semester will include evolution, 
characteristics of multi-cellular organisms with attention to organs and organ systems, and the diversity of organisms and ecology.  

Length: Two semesters 

Credit: 1 

Prerequisites: Earth & Space Science or Teacher 
Recommendation 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design Students who demonstrate understanding will: 

Lab Safety 
 
Developing and Using Models 
Modeling in 9-12 builds on K-8 and progresses to using, 
synthesizing, and developing models to predict and show 
relationships among variables between systems and their 
components in the natural and designed worlds. 
 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9-12 builds on K-8 
experiences and progresses to include investigations that provide 
evidence for and test conceptual, mathematical, physical, and 
empirical models. 
 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 9-12 builds 
on K-8 experiences and progresses to explanations and designs 
that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas, 
principles, and theories. 
 
Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 9-12 level builds 
on K-8 and progresses to using algebraic thinking and analysis, a 
range of linear and computational tools for statistical analysis to 
analyze,  

Design experiments that require asking questions, developing 
hypotheses, collecting data, interpreting data, and developing 
conclusions. (9-11) [SA1.1] 
Critically review current literature about scientific topics. (10) 
[SA1.2]; (11) [SA2.1] 
Use graphical techniques to describe data. (10) [SA1.2] 
Recognize the value of alternative explanations of data. (11) 
[SA1.2] 
Practice formulating logical conclusions. (9) [SA1.2] 
Construct an explanation based on valid and reliable evidence 
obtained from a variety of sources (including students’ own 
investigations, models, theories, simulations, peer review) and 
the assumption that theories and laws that describe the natural 
world operate today as they did in the past and will continue to 
do so in the future. 
Develop and use a model based on evidence to illustrate the 
relationships between systems or between components of a 
system. 

Flinn Safety Contract and Test 
Lab safety classroom scavenger hunt. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 

represent, and model data. Simple computational simulations are 
created and used based on mathematical models of basic 
assumptions. 
 
Engaging in Argument from Evidence 
Engaging in argument from evidence progresses to using 
appropriate and sufficient evidence and scientific reasoning to 
defend and critique claims and explanations about the natural 
and designed world(s). Arguments may also come from current 
scientific or historical episodes in science. 
 
Asking Questions and Defining Problems 
Asking questions and defining problems progresses to 
formulating, refining, and evaluating empirically testable 
questions and design problems using models and simulations. 
 
Analyzing and Interpreting Data 
Analyzing data progresses to introducing more detailed statistical 
analysis, the comparison of data sets for consistency, and the use 
of models to generate and analyze data. 
 
Obtaining, Evaluating, and Communicating Information 
Obtaining, evaluating, and communicating information progresses 
to evaluating the validity and reliability of the claims, methods, 
and designs. 
 
GLEs: S.A.1-3 
 
Suggested Pacing: Ongoing throughout year 

Plan and conduct an investigation individually and collaboratively 
to produce data to serve as the basis for evidence, and in the 
design: decide on types, how much, and accuracy of data needed 
to produce reliable measurements and consider limitations on the 
precision of the data (e.g., number of trials, cost, risk, time), and 
refine the design accordingly. 
Use mathematical and/or computational representations of 
phenomena or design solutions to support explanations. 
Evaluate the claims, evidence, and reasoning behind currently 
accepted explanations or solutions to determine the merits of 
arguments. 
Ask questions that arise from examining models or a theory to 
clarify relationships. 
Apply concepts of statistics and probability (including determining 
function fits to data, slope, intercept, and correlation coefficient 
for linear fits) to scientific and engineering questions and 
problems, using digital tools when feasible. 
Communicate scientific information (e.g., about phenomena 
and/or the process of development and the design and 
performance of a proposed process or system) in multiple formats 
(including orally, graphically, textually, and mathematically). 

 

FIRST SEMESTER 

Cells Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and Processes 
Describe cell organelles and their functions [SC1.1; SC2.2; SE1.1; 
SG2.1] 

Models of plant and animal cells. 
Flow chart-type drawings of photosynthesis and 
respiration. 

http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=54
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=61
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Cells (cont.) Students who demonstrate understanding will: 

LS1.A: Structure and Function 
Systems of specialized cells within organisms help them perform 
the essential functions of life.  
(HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry 
out most of the work of cells. (HS-LS1.1; Note: This Disciplinary 
Core Idea is also addressed by HS-LS3.1       ) 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms, individual cells grow and then divide 
via a process called mitosis, thereby allowing the organism to 
grow. The organism begins as a single cell (fertilized egg) that 
divides successively to produce many cells, with each parent cell 
passing identical genetic material (two variants of each 
chromosome pair) to both daughter cells. Cellular division and 
differentiation produce and maintain a complex organism, 
composed of systems of tissues and organs that work together to 
meet the needs of the whole organism. (HS-LS1.4) 
 
LS1.C Organization for Matter and Energy Flow in Organisms 
The sugar molecules thus formed contain carbon, hydrogen, and 
oxygen: their hydrocarbon backbones are used to make amino 
acids and other carbon-based molecules that can be assembled 
into larger molecules (such as proteins or DNA), used for example 
to form new cells. (HS-LS1.6) 
As matter and energy flow through different organizational levels 
of living systems, chemical elements are recombined in different 
ways to form different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy is  

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. [SC2.2; HS-LS1.7] 
Use a model to illustrate how photosynthesis transforms light 
energy into stored chemical energy. [SC2.2; SC3.1; HS-LS1.5] 
Describe diffusion and osmosis and the importance of these 
processes for cells. 
Recognize that cells use DNA to store information and manage 
cellular functions. [SC1.1] 
Use a model to illustrate the role of cellular division (mitosis) and 
differentiation in producing and maintaining complex organisms. 
Describe the process of cell division and its role in reproduction 
and multicellular organisms (mitosis and meiosis).  
[SC1.1; HS-LS1.4] 
Describe and model the basic atomic structure.  
[HS-PS1.A] 
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. [HS-LS1.6] 

Make root beer, sauerkraut, or yogurt. 
Labs examining the diffusion of materials into 
different sized objects. 
Predictions and tests of the behavior of cells in salt 
solutions and distilled water.  
3D molecular models of diffusion and osmosis. 
Computer animations of diffusion and osmosis. 
Student-built models of DNA. 
Use a cell model to work through all the steps of 
mitosis and meiosis. 
Microscope skills labs including wet mounts of 
plant and animal cells and cell drawings. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Cells (cont.) Students who demonstrate understanding will: 

transferred from one system of interacting molecules to another. 
Cellular respiration is a chemical process in which the bonds of 
food molecules and oxygen molecules are broken and new 
compounds are formed that can transport energy to muscles. 
Cellular respiration also releases the energy needed to maintain 
body temperature despite ongoing energy transfer to the 
surrounding environment. (HS-LS1.7) 
 
HS-PS3: Energy 
 
PS3.D: Energy in Chemical Processes 
Although energy cannot be destroyed, it can be converted to less 
useful forms, for example, to thermal energy in the surrounding 
environment.  
(HS-PS3.3-4)  
 
GLEs: SC.2 
 
Suggested Pacing: 6 weeks 

  

Heredity Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and Processes 
 
LS1.A: Structure and Function 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry 
out most of the work of 

Ask questions to clarify relationships about the role of DNA and 
chromosomes in coding the instructions for characteristic traits 
passed from parents to offspring. [SC1.1-2; 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. 

Model human chromosome sets. 
Human traits activity. 
Punnett squares activity. 
Human karyotype activity. 
Explore applications and implications of DNA 
technology. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Heredity (cont.) Students who demonstrate understanding will: 

cells. (HS-LS1.1) (Note: This Disciplinary Core Idea is also 
addressed by HS-LS3.1.) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, allowing it 
to remain alive and functional even as external conditions change 
within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) 
what is going on inside the living system. (HS-LS1.3) 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms, individual cells grow and then divide 
via a process called mitosis, thereby allowing the organism to 
grow. The organism begins as a single cell (fertilized egg) that 
divides successively to produce many cells, with each parent cell 
passing identical genetic material (two variants of each 
chromosome pair) to both daughter cells. Cellular division and 
differentiation produce and maintain a complex organism, 
composed of systems of tissues and organs that work together to 
meet the needs of the whole organism. (HS-LS1.4) 
 
HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA molecule, 
and each gene on the chromosome is a particular segment of that 
DNA. The instructions for forming species’ characteristics are 
carried in DNA. All cells in an organism have the same genetic 
content, but the genes used (expressed) by the cell may be 
regulated in different ways. Not all DNA codes for a 

Ask questions to clarify relationships about the role of DNA and 
chromosomes in coding the instructions for characteristic traits 
passed from parents to offspring. [SC1.1-2; HS-LS3.1] 
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 cells. [HS-
LS1.1] 
Describe the role of chromosomes in gender determination. 
[SC1.1] 
Recognize that all cells within a species carry a specific number of 
chromosomes. [SC1.2; SG2.1] 
Make and defend a claim based on evidence that inheritable 
genetic variations may result from: (a) new genetic combinations 
through meiosis, (b) viable errors occurring during replication, 
and/or (c) mutations caused by environmental factors. [SC1.2-3; 
HS-LS3.2] 
Apply concepts of statistics and probability to explain the variation 
and distribution of expressed traits in a population. [SC1.1; SD1.1; 
SG1.1; HS-LS3.3] 
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Heredity (cont.) Students who demonstrate understanding will: 

protein; some segments of DNA are involved in regulatory or 
structural functions, and some have no as-yet known function. 
(HS-LS3.1) 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly regulated and 
remarkably accurate, errors do occur and result in mutations, 
which are also a source of genetic variation. Environmental 
factors can also cause mutations in genes, and viable mutations 
are inherited. (HS-LS3.2) 
Environmental factors also affect expression of traits, and hence 
affect the probability of occurrences of traits in a population. 
Thus the variation and distribution of traits observed depends on 
both genetic and environmental factors.  
(HS-LS3.2-3) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 4-6 weeks 

  

SECOND SEMESTER 

Evolution Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.A Evidence of Common Ancestry and Diversity 
Genetic information, like the fossil record, provides evidence of 
evolution. DNA sequences vary among species, but there are 
many overlaps; in fact, the 

Describe the changes that have occurred over geologic time.  
Chronicle the development of evolutionary theory by natural 
selection. 
Communicate scientific information that common ancestry and 
biological evolution are supported by 

UC Berkeley Evolution website: 
http://evolution.berkeley.edu. 
Natural selection simulations. 
Build a bird. 
Fossil building simulations. 
Interpretation of fossil exercises. 

http://evolution.berkeley.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Evolution (cont.) Students who demonstrate understanding will: 

ongoing branching that produces multiple lines of descent can be 
inferred by comparing the DNA sequences of different organisms. 
Such information is also derivable from the similarities and 
differences in amino acid sequences and from anatomical and 
embryological evidence. (HS-LS4.1) 
 
LS4.B: Natural Selection 
Natural selection occurs only if there is both (1) variation in the 
genetic information between organisms in a population and (2) 
variation in the expression of that genetic information—that is, 
trait variation—that leads to differences in performance among 
individuals. (HS-LS4.2-3) 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: (1) 
the potential for a species to increase in number, (2) the genetic 
variation of individuals in a species due to mutation and sexual 
reproduction, (3) competition for an environment’s limited supply 
of the resources that individuals need in order to survive and 
reproduce, and (4) the ensuing proliferation of those organisms 
that are better able to survive and reproduce in that 
environment.  
(HS-LS4.2) 
Natural selection leads to adaptation, that is, to a population 
dominated by organisms that are anatomically, behaviorally, and 
physiologically well suited to survive and reproduce in a specific 
environment. That is, the differential survival and reproduction of 
organisms in a population that have an advantageous heritable 
trait leads to an increase 

multiple lines of empirical evidence (homologous structures, 
embryology, DNA, adaptive radiation, fossil record). [HS LS4.1] 
Explain how the diversity of life has arisen through evolutionary 
processes. [SC1.3; SG1.1] 
Describe how variation within species is maintained over time 
through recombination and mutations of genes. [SC1.2-3] 
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. [HS-LS4.2] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [SC1.2; HS-LS4.4] 
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. [HS-
LS4.5] 
Explain how variation within a species and natural selection could 
result in speciation or extinction. [SC1.2] 
Describe classification based on evolutionary relationships. [SC1.3] 
Explain the relationship between structure and function in major 
phyla. 

Geological time activities. 
Peppered Moth activity. 
Rock Pocket Mice activity. (HHMI) 
Toothpick Fish. 
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Evolution (cont.) Students who demonstrate understanding will: 

in the proportion of individuals in future generations that have 
the trait and to a decrease in the proportion of individuals that do 
not. (HS-LS4.3-4) 
Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 
Species become extinct because they can no longer survive and 
reproduce in their altered environment. If members cannot adjust 
to change that is too fast or drastic, the opportunity for the 
species’ evolution is lost. (HS-LS4.5) 
 
LS4.D: Biodiversity and Humans 
Humans depend on the living world for the resources and other 
benefits provided by biodiversity. But human activity is also 
having adverse impacts on biodiversity through overpopulation, 
over exploitation, habitat destruction, pollution, introduction of 
invasive species, and climate change. Thus sustaining biodiversity 
so that ecosystem functioning and productivity are maintained is 
essential to supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (HS-LS4.6; Note: This 
Disciplinary Core Idea is also addressed by HS-LS2.7) 
 
HS-LS1: From Molecules to Organisms: Structures and Processes 
 
LS1.A: Structure and Function 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, allowing it 
to remain alive and functional even as external conditions change 
within some 

Utilize tools to categorize organisms (i.e., taxonomic keys, 
cladograms). 
Describe the characteristics of domains and kingdoms of 
organisms. [SC2.1] 
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Evolution (cont.) Students who demonstrate understanding will: 

range. Feedback mechanisms can encourage (through positive 
feedback) or discourage (negative feedback) what is going on 
inside the living system. (HS-LS1.3) 
Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of numerous 
parts and is itself a component of the next level. (HS-LS1.2) 
 
GLEs: S.A.1; SC.1-2; SG.1-3 
 
Suggested Pacing: 8-10 weeks 

  

Ecology Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. These 
limits result from such factors as the availability of living and 
nonliving resources and from such challenges such as predation, 
competition, and disease. Organisms would have the capacity to 
produce populations of great size were it not for the fact that 
environments and resources are finite. This fundamental tension 
affects the abundance (number of individuals) of species in any 
given ecosystem.  
(HS-LS2.1-2) 
 
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
Photosynthesis and cellular respiration (including anaerobic 
processes) provide most of the energy for life processes. (HS-
LS2.3) 

Use mathematical representations to support claims for the 
cycling of matter and flow of energy among organisms in an 
ecosystem (e.g., carbon, energy, water). [HS-LS2.4] 
Develop a model to illustrate the role of photosynthesis and 
cellular respiration in the cycling of carbon among the biosphere, 
atmosphere, hydrosphere, and geosphere. [SC3.1, 3; HS-LS2.5] 
Use mathematical and/or computational representations to 
support explanations of factors that affect carrying capacity of 
ecosystems at different scales, specifically in Alaskan ecosystems. 
[SC3.3; HS-LS2.1] 
Use mathematical representations to support and revise 
explanations based on evidence about factors affecting 
biodiversity and populations in ecosystems of different scales. 
[SC3.3; HS-LS2.2] 
Describe symbiotic interactions between organisms in a 
community. [SC3.2] 

Outdoor fieldwork including: 
Transects measuring plant species diversity. 
Pond water invertebrate observations. 
The GLOBE Program www.globe.gov. 
Ecological simulations. 
Invasive plant studies. 
Discussions of current ecological issues. 
Model ecosystem energy transfers. 
Make posters of food webs/chains from local 
habitats. 
Describe specific ways in which indigenous people 
use local species. 
Individual research projects on local plants and 
animal species. 
Use web-based data to graph the extent of sea ice 
in the Arctic Ocean since 1970. 
Explore the causes of that change and its 
consequences on the organisms of the Arctic. 
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Ecology (cont.) Students who demonstrate understanding will: 

Plants or algae form the lowest level of the food web. At each 
link upward in a food web, only a small fraction of the matter 
consumed at the lower level is transferred upward, to produce 
growth and release energy in cellular respiration at the higher 
level. Given this inefficiency, there are generally fewer 
organisms at higher levels of a food web. Some matter reacts to 
release energy for life functions, some matter is stored in newly 
made structures, and much is discarded. The chemical elements 
that make up the molecules of organisms pass through food 
webs and into and out of the atmosphere and soil, and they are 
combined and recombined in different ways. At each link in an 
ecosystem, matter, and energy are conserved.  
(HS-LS2.4) 
Photosynthesis and cellular respiration are important 
components of the carbon cycle, in which carbon is exchanged 
among the biosphere, atmosphere, oceans, and geosphere 
through chemical, physical, geological, and biological processes. 
(HS-LS2.5) 
 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
A complex set of interactions within an ecosystem can keep its 
numbers and types of organisms relatively constant over long 
periods of time under stable conditions. If a modest biological or 
physical disturbance to an ecosystem occurs, it may return to its 
more or less original status (i.e., the ecosystem is resilient), as 
opposed to becoming a very different ecosystem. Extreme 
fluctuations in conditions or the size of any population, 
however, can challenge the functioning of ecosystems in  

Design, evaluate, and refine a solution for reducing the impacts of 
human activities on the environment and biodiversity. [HS-LS2.7] 
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Ecology (cont.) Students who demonstrate understanding will: 

terms of resources and habitat availability.  
(HS-LS2.2, 6) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans 
Biodiversity is increased by the formation of new species 
(speciation) and decreased by the loss of species (extinction). 
(Secondary to HS-LS2.7) 
Humans depend on the living world for the resources and other 
benefits provided by biodiversity. But human activity is also 
having adverse impacts on biodiversity through overpopulation, 
overexploitation, habitat destruction, pollution, introduction of 
invasive species, and climate change. Thus sustaining biodiversity 
so that ecosystem functioning and productivity are maintained is 
essential to supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; Note: 
This Disciplinary Core Idea is also addressed by HS-LS4.6) 
 
GLEs: SC.2-3 
 
Suggested Pacing: 2-4 weeks 
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HONORS BIOLOGY 
Grade: 9-12 Overview:  

Honors Biology is a rigorous one-year course for students with strong academic skills. The academic focus will include practicing 
independent acquisition of information from written sources and formally written scientific reports. Scientific skills will include practice 
in developing testable questions and hypotheses, development of independent experiments, data collection, analysis skills, and 
producing formal lab reports. Safety skills will be stressed each semester. The first semester will begin with the study of cells, cell 
organelles, protein synthesis, and the study of heredity.  Second semester will include evolution, characteristics of multi-cellular 
organisms, with attention to organs and organ systems, and the diversity of organisms and ecology. 

Length: Two semesters 

Credit: 1 

Prerequisites: Teacher Recommendation from a 
Middle School Math Teacher 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design Students who demonstrate understanding will: 

Lab Safety 
 
Developing and Using Models 
Modeling in 9-12 builds on K-8 and progresses to using, 
synthesizing, and developing models to predict and show 
relationships among variables between systems and their 
components in the natural and designed worlds. 
 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9-12 builds on K-8 
experiences and progresses to include investigations that provide 
evidence for and test conceptual, mathematical, physical, and 
empirical models. 
 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 9-12 builds 
on K-8 experiences and progresses to explanations and designs 
that are supported by multiple and independent student-
generated sources of evidence consistent with scientific ideas, 
principles, and theories. 

Design experiments that require asking questions, developing 
hypotheses, collecting data, interpreting data and developing 
conclusions. [SA1.1] 
Critically review current literature about scientific topics. [SA1.2; 
SA2.1] 
Use statistical and graphical techniques to describe data. [SA1.2] 
Recognize the value of alternative explanations of data. [SA1.2] 
Practice formulating logical conclusions. [SA1.2] 
Conduct literary and experimental research about current 
scientific issues. [SA3.1] 
Produce a formal inquiry-based lab report. 

Flinn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 

Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 9-12 level builds 
on K-8 and progresses to using algebraic thinking and analysis, a 
range of linear and computational tools for statistical analysis to 
analyze, represent, and model data. Simple computational 
simulations are created and used based on mathematical models 
of basic assumptions. 
 
Engaging in Argument from Evidence 
Engaging in argument from evidence progresses to using 
appropriate and sufficient evidence and scientific reasoning to 
defend and critique claims and explanations about the natural 
and designed world(s). Arguments may also come from current 
scientific or historical episodes in science. 
 
Asking Questions and Defining Problems 
Asking questions and defining problems progresses to 
formulating, refining, and evaluating empirically testable 
questions and design problems using models and simulations. 
 
Analyzing and Interpreting Data 
Analyzing data progresses to introducing more detailed statistical 
analysis, the comparison of data sets for consistency, and the use 
of models to generate and analyze data. 
 
Obtaining, Evaluating, and Communicating Information 
Obtaining, evaluating, and communicating information 
progresses to evaluating the validity and reliability of the claims, 
methods, and designs. 
 
GLEs: SA.1-3 
 
Suggested Pacing: Ongoing throughout year 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Cells Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them perform 
the essential functions of life.  
(HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry 
out most of the work of cells. (HS-LS1.1; Note: This Disciplinary 
Core Idea is also addressed by HS-LS3.1) 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms, individual cells grow and then divide 
via a process called mitosis, thereby allowing the organism to 
grow. The organism begins as a single cell (fertilized egg) that 
divides successively to produce many cells, with each parent cell 
passing identical genetic material (two variants of each 
chromosome pair) to both daughter cells. Cellular division and 
differentiation produce and maintain a complex organism, 
composed of systems of tissues and organs that work together to 
meet the needs of the whole organism. (HS-LS1.4) 
 
LS1.C: Organization for Matter and Energy Flow in Organisms 
The sugar molecules thus formed contain carbon, hydrogen, and 
oxygen: their hydrocarbon backbones are used to make amino 
acids and other carbon-based molecules that can be assembled 
into larger molecules (such as proteins or DNA), used for example 
to form new cells. (HS-LS1.6) 

Explain how chemical reactions (enzymes) and physical processes 
(diffusion and osmosis) are related to cell function. [SC2.2] 
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. [HS-LS1.6]  
Explain how cell functions are regulated through changes in 
protein activity. 
Use a model to illustrate how photosynthesis transforms light 
energy into stored chemical energy. [SB3.1-3; SC3.1; HS-LS1.5]  
Build on previous knowledge of cell organelles and their functions. 
[SC2.1-2] 
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. [SC3.1; HS-LS1.7]  
Construct and revise an explanation based on evidence for the 
cycling of matter and flow of energy in aerobic and anaerobic 
conditions. [HS-LS2.3] 
Explain how cells use DNA to store genetic information and 
manage cellular functions. [SC1.1; SG2.1] 
Use a model to illustrate the role of cellular division (mitosis) and 
differentiation in producing and maintaining complex organisms. 
[SA1.1; HS-LS1.4]  
Develop and use a model to illustrate the hierarchical organization 
of interacting systems that provide specific functions within 
multicellular organisms. [SC1.1; HS-LS1.2] 

Viewing/construction of 3D, computer, and hand-
drawn cell models. 
Analysis of macromolecules in foods. 
Lab: Diffusion and Cell Size. 
Lab: Enzyme activity. 
Viewing/construction of 3D, computer, and hand-
drawn DNA models. 
Chloroplast observations. 
Lab: Microscope Skills. 
Lab: Mitosis and Meiosis. 
Lab: Photosynthesis and Respiration. 
Lab: Plant and Animal Cell Comparison. 
Plant and animal cell comparison drawing. 
Lab: Exercise Physiology (measuring respiration). 
Integrate inquire labs across topics. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Cells (cont.) Students who demonstrate understanding will: 

As matter and energy flow through different organizational levels 
of living systems, chemical elements are recombined in different 
ways to form different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy is transferred 
from one system of interacting molecules to another. Cellular 
respiration is a chemical process in which the bonds of food 
molecules and oxygen molecules are broken and new 
compounds are formed that can transport energy to muscles. 
Cellular respiration also releases the energy needed to maintain 
body temperature despite ongoing energy transfer to the 
surrounding environment. (HS-LS1.7) 
 
HS-PS3: Energy 
 
PS3.D: Energy in Chemical Processes 
Although energy cannot be destroyed, it can be converted to less 
useful forms, for example, to thermal energy in the surrounding 
environment. (HS-PS3.3-4) 
 
GLEs: SA.1; SB.3; SC.1-3; SG.2 
 
Suggested Pacing: 4-6 weeks 

  

Heredity Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and Processes 
 
LS1.A: Structure and Function 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which carry 
out most of the work of cells. (HS-LS1.1; Note: This Disciplinary 
Core Idea 

Ask questions to clarify relationships about the role of DNA and 
chromosomes in coding the instructions for characteristic traits 
passed from parents to offspring. [SC1.1; HS-LS3.1] 
Describe the role of chromosomes in gender determination. 
[SC1.1] 
Make and defend a claim based on evidence that inheritable 
genetic variations may result from: (1) new 

Lab: Phenotypic Analysis. 
Pedigrees activity/charts. 
Family genetic survey. 
Population genetics simulation. 
Mutations and protein structure simulation. 
Paper models of karyotyping. 
Reebops lab. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Heredity (cont.) Students who demonstrate understanding will: 

is also addressed by HS-LS3.1) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, allowing 
it to remain alive and functional even as external conditions 
change within some range. Feedback mechanisms can encourage 
(through positive feedback) or discourage (negative feedback) 
what is going on inside the living system. (HS-LS1.3) 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms, individual cells grow and then divide 
via a process called mitosis, thereby allowing the organisms to 
grow. The organism begins as a single cell (fertilized egg) that 
divides successively to produce many cells, with each parent cell 
passing identical genetic material (two variants of each 
chromosome pair) to both daughter cells. Cellular division and 
differentiation produce and maintain a complex organism, 
composed of systems of tissues and organs that work together to 
meet the needs of the whole organism. (HS-LS1.4) 
 
HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA molecule, 
and each gene on the chromosome is a particular segment of 
that DNA. The instructions for forming species’ characteristics are 
carried in DNA. All cells in an organism have the same genetic 
content, but the genes used (expressed) by the cell may be 
regulated in different ways. Not all DNA codes for a protein; 
some segments of DNA are involved in regulatory or structural 
functions, and some have no 

genetic combinations through meiosis, (2) viable errors occurring 
during replication, and/or (3) mutations caused by environmental 
factors. [SC1.2; HS-LS3.2]  
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 cells. [HS-
LS1.1]  
Model and interpret basic Mendelian patterns of genetics using 
Punnett squares, and non-Mendelian patterns (e.g., incomplete, 
co-dominance, sex-linked traits). [SC1.2; SG2.1] 
Explore current DNA technology and bioethics issues.  [SC1.2; 
SG2.1] 

Gel electrophoresis with dye. 
Read current events. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Heredity (cont.) Students who demonstrate understanding will: 

as yet known function. (HS-LS3.1) 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly regulated and 
remarkably accurate, errors do occur and result in mutations, 
which are also a source of genetic variation. Environmental 
factors can also cause mutations in genes, and viable mutations 
are inherited. (HS-LS3.2) 
Environmental factors also affect expression of traits, and hence 
affect the probability of occurrences of traits in a population. 
Thus the variation and distribution of traits observed depends on 
both genetic and environmental factors. (HS-LS3.2-3) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 4-6 weeks 

  

Evolution Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.A: Evidence of Common Ancestry and Diversity 
Genetic information, like the fossil record, provides evidence of 
evolution. DNA sequences vary among species, but there are 
many overlaps; in fact, the ongoing branching that produces 
multiple lines of descent can be inferred by comparing the DNA 
sequences of different organisms. Such information is also 
derivable from the similarities and differences in 

Describe the changes that have occurred over geologic time. 
Chronicle the development of evolutionary theory by natural 
selection. 
Communicate scientific information that common ancestry and 
biological evolution are supported by multiple lines of empirical 
evidence (homologous structures, embryology, DNA, adaptive 
radiation, fossil record). [HS-LS4.1] 

UC Berkeley Evolution website: 
http://evolution.berkeley.edu/.  
Natural selection simulations (peppered moth). 
Build a bird. 
Cladogram analysis. 
Geological timelines. 
Radioactive dating/half-life activities. 
Discussion of microorganisms and diseases. 

http://evolution.berkeley.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Evolution (cont.) Students who demonstrate understanding will: 

amino acid sequences and from anatomical and embryological 
evidence. (HS-LS4.1) 
 
LS4.B: Natural Selection 
Natural selection occurs only if there is both (1) variation in the 
genetic information between organisms in a population and (2) 
variation in the expression of that genetic information—that is, 
trait variation—that leads to differences in performance among 
individuals. (HS-LS4.2-3) 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: (1) 
the potential for a species to increase in number, (2) the genetic 
variation of individuals in a species due to mutation and sexual 
reproduction, (3) competition for an environment’s limited 
supply of the resources that individuals need in order to survive 
and reproduce, and (4) the ensuing proliferation of those 
organisms that are better able to survive and reproduce in that 
environment.  
(HS-LS4.2) 
Natural selection leads to adaptation, that is, to a population 
dominated by organisms that are anatomically, behaviorally, and 
physiologically well suited to survive and reproduce in a specific 
environment. That is, the differential survival and reproduction 
of organisms in a population that have an advantageous 
heritable trait leads to an increase in the proportion of 
individuals in future generations that have the trait and to a 
decrease in the proportion of individuals that do not.  
(HS-LS4.3-4) 

Explain how the diversity of life has arisen through evolutionary 
processes. [SC1.3; SG1.1] 
Describe how variation within species is maintained over time 
through recombination and mutations of genes. [SC1.2-3] 
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. [HS-LS4.3] 
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. [HS-LS4.2] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [SC1.2; HS-LS4.4]  
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. [HS-
LS4.5] 
Explain how variation within a species and natural selection could 
result in speciation or extinction. [SC1.2] 
Describe classification based on evolutionary relationships. [SC1.3] 
Create or revise a simulation to test a solution to mitigate adverse 
impacts of human activity on biodiversity. [HS-LS4.6] 

Microscopic observation of bacteria and protists. 
Culture microorganisms using differential media. 
Disease transmission models. 
Antibiotic resistant bacteria. 
Virus mutations (common cold/Ebola). 
Dichotomous keys activity with jelly beans. 
Build models of bacteria and viruses. 
Activity: Design an Organism. 
Compare/contrast adaptations of local species due 
to extreme environmental conditions in Alaska 
biomes. 
Use skulls from the Alaska Fish and Game 
collections. 



 

Fairbanks North Star Borough School District   83 Honors Biology 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Evolution (cont.) Students who demonstrate understanding will: 

Changes in the physical environment, whether naturally 
occurring or human induced, have thus contributed to the 
expansion of some species, the emergence of new distinct 
species as populations diverge under different conditions, and 
the decline–and sometimes the extinction–of some species. (HS-
LS4.5-6) 
Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 
Species become extinct because they can no longer survive and 
reproduce in their altered environment. If members cannot 
adjust to change that is too fast or drastic, the opportunity for 
the species’ evolution is lost. (HS-LS4.5) 
 
LS4.D: Biodiversity and Humans 
Humans depend on the living world for the resources and other 
benefits provided by biodiversity. But human activity is also 
having adverse impacts on biodiversity through overpopulation, 
over exploitation, habitat destruction, pollution, introduction of 
invasive species, and climate change. Thus sustaining biodiversity 
so that ecosystem functioning and productivity are maintained is 
essential to supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (HS-LS4.6; Note: This 
Disciplinary Core Idea is also addressed by HS-

LS2.7)http://www.nap.edu/openbook.php?record
_id=13165&page=166 

 
GLEs: SC.1; SG.1 
 
Suggested Pacing: 4-6 weeks 

Describe the characteristics of domains and kingdoms of 
organisms. [SC2.1] 
Within each kingdom, describe how the anatomical characteristics 
can affect an organism’s survival capabilities. [SC1.1; SC2-1] 
Explain the relationship between structure and function in major 
phyla. 
Plan and conduct an investigation to provide evidence that 
feedback mechanisms maintain homeostasis. 
[HS-LS1.3] 
Utilize tools to categorize organisms (i.e., taxonomic keys, 
cladograms). 

 

http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. These 
limits result from such factors as the availability of living and 
nonliving resources and from such challenges such as predation, 
competition, and disease. Organisms would have the capacity to 
produce populations of great size were it not for the fact that 
environments and resources are finite. This fundamental tension 
affects the abundance (number of individuals) of species in any 
given ecosystem.  
(HS-LS2.1-2) 
 
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
Photosynthesis and cellular respiration (including anaerobic 
processes) provide most of the energy for life processes. (HS-
LS2.3) 
Photosynthesis and cellular respiration are important 
components of the carbon cycle, in which carbon is exchanged 
among the biosphere, atmosphere, oceans, and geosphere 
through chemical, physical, geological, and biological processes. 
(HS-LS2.5) 
Plants or algae form the lowest level of the food web. At each 
link upward in a food web, only a small fraction of the matter 
consumed at the lower level is transferred upward, to produce 
growth and release energy in cellular respiration at the higher 
level. Given this inefficiency, there are generally fewer 
organisms at higher levels of a food web.  

Use mathematical representations to support claims for the cycling 
of matter and flow of energy among organisms in an ecosystem 
(carbon, energy, water).  
[HS-LS2.4] 
Construct and revise an explanation based on evidence for the 
cycling of matter and flow of energy in aerobic and anaerobic 
conditions. [HS-LS2.3] 
Develop a model to illustrate the role of photosynthesis and 
cellular respiration in the cycling of carbon among the biosphere, 
atmosphere, hydrosphere, and geosphere. [SC3.1, 3; HS-LS2.5] 
Use mathematical and/or computational representations to 
support explanations of factors that affect carrying capacity of 
ecosystems at different scales, specifically in Alaskan ecosystems. 
[SC3.3; HS-LS2.1]  
Use mathematical representations to support and revise 
explanations based on evidence about factors affecting 
biodiversity and populations in ecosystems of different scales.  
[SC3.3; HS-LS2.2]  
Describe symbiotic interactions between organisms in a 
community. [SC3.2] 
Design, evaluate, and refine a solution for reducing the impacts of 
human activities on the environment and biodiversity. [SE1.1; 
SF1.1; SG1.1; HS-LS2.7]  
Use food webs of local plant and animal species that show 
ecological relationships. [SC3.2] 
Evaluate the 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. [HS-LS2.6] 
 Evaluate the evidence for the role of group behavior on individual 
and species’ chances to survive and reproduce. [HS-LS2.8] 

Outdoor fieldwork including: 
Transects measuring plant species diversity. 
Pond water invertebrate observations. 
The GLOBE Program www.globe.gov.  
Ecological simulations. 
Invasive plant studies. 
Discussions of current ecological issues. 
Model carbon, water, and nitrogen cycles using 
computer simulations, “game” simulations, and 
drawings. 
Describe specific ways in which indigenous people 
use local resources. 

http://www.globe.gov/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology (cont.) Students who demonstrate understanding will: 

Some matter reacts to release energy for life functions, some 
matter is stored in newly made structures, and much is 
discarded. The chemical elements that make up the molecules 
of organisms pass through food webs and into and out of the 
atmosphere and soil, and they are combined and recombined in 
different ways. At each link in an ecosystem, matter and energy 
are conserved.  
(HS-LS2.4) 
 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
A complex set of interactions within an ecosystem can keep its 
numbers and types of organisms relatively constant over long 
periods of time under stable conditions. If a modest biological or 
physical disturbance to an ecosystem occurs, it may return to its 
more or less original status (i.e., the ecosystem is resilient), as 
opposed to becoming a very different ecosystem. Extreme 
fluctuations in conditions or the size of any population, however, 
can challenge the functioning of ecosystems in terms of 
resources and habitat availability. (HS-LS2.2, 6) 
 
LS2.D: Social Interactions and Group Behavior 
Group behavior has evolved because membership can increase 
the chances of survival for individuals and their genetic 
relatives. (HS-LS2.8) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans 
Biodiversity is increased by the formation of new species 
(speciation) and decreased by the loss of species (extinction). 
(Secondary to HS-LS2.7) 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology (cont.) Students who demonstrate understanding will: 

Humans depend on the living world for the resources and other 
benefits provided by biodiversity. But human activity is also 
having adverse impacts on biodiversity through overpopulation, 
overexploitation, habitat destruction, pollution, introduction of 
invasive species, and climate change. Thus sustaining biodiversity 
so that ecosystem functioning and productivity are maintained is 
essential to supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; Note: 
This Disciplinary Core Idea is also addressed by HS-LS4.6) 
 
GLEs: SB.2; SC.1 ,3; SE.1; SF.1; SG.1 
 
Suggested Pacing: 2-4 weeks 
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ADVANCED PLACEMENT BIOLOGY 
Grade: 11-12 

Overview:  
AP Biology is an introductory college-level biology course. Students cultivate their understanding of biology through inquiry-based investigations as 
they explore the following topics: evolution, cellular processes – energy and communication, genetics, information transfer, ecology, and 
interactions. The course is based on four Big Ideas, which encompass core scientific principles, theories, and processes that cut across traditional 
boundaries and provide a broad way of thinking about living organisms and biological systems. The following are Big Ideas:  
The process of evolution explains the diversity and unity of life. 
Biological systems utilize free energy and molecular building blocks to grow, to reproduce, and to maintain dynamic homeostasis. 
Living systems store, retrieve, transmit, and respond to information essential to life processes. 
Biological systems interact, and these systems and their interactions possess complex properties. 
 
Please visit the College Board-AP Central website for more information (http://apcentral.collegeboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Biology and Chemistry or 
Teacher Recommendation 
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NATURAL RESOURCES: BIOLOGY 
Grade: 9-12 

Overview:  
Natural Resources Technology: Biology is designed to explore multiple Environmental Natural Resources career pathways including 
Alaska’s fishing, forestry, mining, agriculture, and aquaculture industries. Over the course, students will discuss careers, 
employability, current issues in resource management leadership development, business management, animal science, and plant 
science.  The focus for first semester is on further understanding of cell structure and function, animal and plant sciences as they 
relate to agriculture and food science in Alaska.  Second semester will focus on land management practices of forestry and wildlife 
as they relate to current ecological issues in Alaska. Throughout the course, stress will be placed on safety, scientific vocabulary, 
scientific inquiry, experimentation and investigation, and validation and supporting evidence. Technical writing skills will be 
introduced and practiced. 

Length: Two semesters 

Credit: 1 

Prerequisites: None 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

AgriScience & Natural Resources Today Students who demonstrate understanding will: 

HS-ESS3: Earth’s Place in the Universe 
 
ESS3.A: Natural Resources 
All forms of energy production and other resource 
extraction have associated economic, social, 
environmental, and geopolitical costs and risks as well as 
benefits. New technologies and social regulations can 
change the balance of these factors. (HS-ESS3.2) 
 
ESS3.C: Human Impacts on Earth Systems 
The sustainability of human societies and the biodiversity 
that supports them requires responsible management of 
natural resources. (HS-ESS3-3) 
 
GLEs: SA.1-3; SC.1, 3; SE.1; SF.1-3; SG.2; CS.A.7 
 
Suggested Pacing: 4 weeks 

Understand how specific natural resource career 
pathways, resumes, and cover letters fit the science and 
natural resource industry. (9-11) [SA2.1; SA3.1; SE1.1] 
Discuss agricultural issues that are relevant to the State.  
(9) [SE1.1] 
Create a market plan and begin an entrepreneurship. (9-
11) [SA2.1] 
Understand that relationship between natural resource 
usage and the Alaska economy including exploitation and 
depletion. (9-11) [SF1.1-SF3.1]; (10) [SC1.3]; (11) [SA3.1] 
Conduct research and communicate results to resolve a 
problem that is related to land or water use. (9) [SC1.2]; 
(10) [SG2.1] 
Demonstrate that all organisms are linked to each other 
through the C cycle and the nitrogen cycle within an 
ecosystem affecting to global climate. (9-11) [SC3.1] 

Write a resume and cover letter; practice interviewing with 
business guests from the community. 
Make a list of the agricultural issues of the state, choose 
one, and make a pros and cons PowerPoint. 
Implement a planned an SAE or market project. 
Concept maps. 
Research what the state has as renewable resources. 
Research a local problem and communicate the results. 
Town hall meeting/debate. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

AgriScience & Natural Resources Today (cont.) Students who demonstrate understanding will: 

 

Use maps as an effective resource management tool to 
assess climate, vegetation, topography, and other natural 
features. (10) [SC1.3] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral 
resources based on cost-benefit ratios. [HS-ESS3.2] 
Create a computational simulation to illustrate the 
relationships among management of natural 
resources, the sustainability of human populations, and 
biodiversity. [HS-ESS3.3] 

 

Cell Structure & Function Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life. (HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Secondary to 
HS-LS3.1) 
LS1.B: Growth and Development of Organisms 
In multicellular organisms’ individual cells grow and then 
divide via a process called mitosis, thereby allowing the 
organism to grow. The organism begins as a single cell 
(fertilized egg) that divides successively to produce many 
cells, with each parent cell passing identical genetic 
material (two variants of each chromosome pair) to both  

Explain that cells have particular structures for particular 
functions. (10) [SC2.2] 
Explain the cell’s function and how it is achieved by way of 
chemical reaction. (10) [SC2.2] 
Recognize that cells use DNA to store information and 
manage cellular functions. (10-11) [SC3.2] 
Use a model to illustrate the role of cellular division (mitosis) 
and differentiation in producing and maintaining complex 
organisms. [HS-LS1.4] 
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. 
[HS-LS1.7] 

Using a plant and animal cell, label the parts, and add their 
function. 
Using the above project, discuss the chemical reactions that 
are occurring. 
Using models, show DNA replication. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Cell Structure & Function (cont.) Students who demonstrate understanding will: 

daughter cells. Cellular division and differentiation produce 
and maintain a complex organism, composed of systems of 
tissues and organs that work together to meet the needs 
of the whole organism. (HS-LS1.4) 
 
GLEs: SC.2-3 
 
Suggested Pacing: 4 weeks 

  

Plant Science Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C Organization for Matter and Energy Flow in 
Organisms 
The process of photosynthesis converts light energy to 
stored chemical energy by converting carbon dioxide plus 
water into sugars plus released oxygen. (HS-LS1.5) 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.7) 
As a result of these chemical reactions, energy is transferred 
from one system of interacting molecules to another. 
Cellular respiration is a chemical process in which the bonds 
of food molecules and oxygen molecules are broken and 
new compounds are formed that can transport energy to 
muscles. Cellular respiration also releases the energy 
needed to maintain body temperature despite ongoing 
energy transfer to the surrounding environment. (HS-LS1.7) 

Identify common plants, structure, and taxonomy. (9) 
[SC2.1; SC2.3] 
Explain genetics role in reproduction. (9)  
[SC1.1-3]; (10) [SC1.2-3; (11) [SC1.1-2] 
Explain how hydroponics works and its role in today’s 
society. (9-11) [SE1.1; SE3.1] 
Explain how the process of cell division and differentiation 
allows for reproduction. 
Describe how the process of photosynthesis permits solar 
energy to become part of the biosphere. (9) [SC3.1] 
Use a model to illustrate how photosynthesis transforms 
light energy into stored chemical energy. [HS-LS1.5] 
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. 
[HS-LS1.7] 
Develop a model to illustrate the role of photosynthesis and 
cellular respiration in the cycling of carbon among the 
biosphere, atmosphere, hydrosphere, and geosphere.  
[HS-LS2.5] 

Create PowerPoint presentation of plant identification. 
Demo: How Different Plants Reproduce. 
Work with the hydroponics units and conduct a class 
experiment. 
Do experiments with plants in different kinds of light. 
Track energy as it travels from light into stored energy in a 
plant. 
Draw a model representing the carbon cycle within the Earth’s 
spheres. 
Discuss and design a solution to stream bank erosion and 
stabilization. 
Guest speaker from Denali National Park to discuss trail re-
vegetation and maintenance. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Plant Science (cont.) Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy and Dynamics 
 
LS2.B Cycles of Matter and Energy Transfer in Ecosystems 
Photosynthesis and cellular respiration are important 
components of the carbon cycle, in which carbon is 
exchanged among the biosphere, atmosphere, oceans, and 
geosphere through chemical, physical, geological and 
biological processes.  
(HS-LS2.5) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
  
LS4.D Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; 
HS-LS4.6) 
 
GLEs: SC.1-3; SE.1, 3 
 
Suggested Pacing: 4 weeks 

Design, evaluate, and refine a solution for reducing 
the impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 
Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS4.6] 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Animal Science Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; 
HS-LS4.6) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS31.) 
All forms of energy production and other resource 
extraction have associated economic, social, environmental, 
and geopolitical costs and risks as well as benefits. New 
technologies and social regulations can change the balance 
of these factors. (HS-ESS3.2) 
 
GLEs: SA.3; SC.1-3; SF.1-3 
 
Suggested Pacing: 4 weeks 

Identify the animal, its anatomy, physiology, and health 
related issues. (10) [SC2.1-4]; (9, 11) [SC2.1]; (9) [SC2.3] 
Explain the role of genetics in breeding and reproduction. (9-
11) [SC1.1-2] 
Understand the interrelationships of animals and the 
environment (i.e., good management practice). (9-11) 
[SC3.2] 
Develop an understanding of the structure, function, 
behavior, development, life cycles, and diversity of living 
organisms within an aquaculture system. (9-12) [SC1.2] 
Design, evaluate, and refine a solution for reducing 
the impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 
Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS4-
6] 
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. 
[HS-ESS3.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based 
on cost-benefit ratios. [HS-ESS3-2] 

Make cards to be used in an identification activity. 
Genetic activities with examples like mice with blue and brown 
eyes. 
Use activities that show that limited food supplies cause 
changes in the number of animals (Project Wild). 
Research aquaculture: visit the aquaculture farm. 
Research fresh water fish stocking and sport fishing in the 
interior. 
Raise salmon fry. 
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Food Science Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; 
HS-LS4.6) 
 
ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take into 
account a range of constraints including cost, safety, 
reliability and aesthetics and to consider social, cultural and 
environmental impacts. (Secondary to HS-LS2.7; Secondary 
to HS-LS4.6) 
 
GLEs: SC.1-3; SG.3-4 
Suggested Pacing: 2 weeks 

Explain how genetically engineered food affects society. (10) 
[SC1.3] 
Describe how current and past technology has influenced 
food preservation. (9-10) [SC1.1];  
(9-11) [SC2.1; SC3.1] 
Describe the future demands in food production. (10) 
[SG4.1] 
Demonstrate current product development and marketing. 
(10) [SG4.1]; (11) [SG3.1] 
Moreover, anthropogenic changes (induced by human 
activity) in the environment (including habitat destruction, 
pollution, introduction of invasive species, overexploitation, 
and climate change) can disrupt an ecosystem and threaten 
the survival of some species. [HS-LS2.7] 
Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable problems 
that can be solved through engineering. [HS-ETS1.2] 

Research what are GMOs and discuss the pros and cons of 
GMOs. 
Guest: Home economist to show food preservation. 
Using USDA maps, learn where food is produced in America. 
Project: Create a product and market it. 

SECOND SEMESTER 

AgriScience & Natural Resources Today Students who demonstrate understanding will: 

HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS3.1) 
All forms of energy production and other resource 
extraction have associated economic,  

Discuss the skills and career pathways necessary for the 
natural resource industry. (9-11) [SA2.1; SA3.1; SE1.1] 
Discuss agricultural issues that are relevant to the state. (9) 
[SE1.1] 
Create a market plan, and begin an entrepreneurship. (9-11) 
[SA2.1] 

Research available jobs within the natural resource industry in 
Alaska.  
Create an instructional or DIY instructions related to job skills 
in the natural resource industry. 
Make a list of the agricultural issues of the State, choose one, 
and make a pros and cons PowerPoint. 
Choose and plan an SAE or market plan.  



 

Fairbanks North Star Borough School District   94 Natural Resources: Biology 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

AgriScience & Natural Resources Today (cont.) Students who demonstrate understanding will: 

social, environmental, and geopolitical costs and risks as 
well as benefits. New technologies and social regulations 
can change the balance of these factors. (HS-ESS3.2) 
 
ESS3.C: Human Impacts on Earth Systems 
The sustainability of human societies and the biodiversity 
that supports them requires responsible management of 
natural resources. (HS-ESS3.3) 
 
GLEs: SA.2-3; SC.1, 3; SE.1; SF.1-3; SG.2; CS.A.7 
 
Suggested Pacing: 4 weeks 

Demonstrate that all organisms are linked to each other 
through the C cycle and the nitrogen cycle within an 
ecosystem affecting to global climate. (9-11) [SC3.1] 
Explain the relationship between natural resource usage and 
the Alaska economy including exploitation and depletion. (9-
,11) [SF1.1-SF3.1]; (10) [SC1.3]; (11) [SA3.1] 
Use maps as an effective resource management tool to 
assess climate, vegetation, topography, and other natural 
features. (10) [SC1.3]  
Conduct research and communicate results to resolve a 
problem that is related to land or water use. (9) [SC1.2]; (10) 
[SG2.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based 
on cost-benefit ratios. [HS-ESS3.2] 
Create a computational simulation to illustrate the 
relationships among management of natural resources, the 
sustainability of human populations, and biodiversity. [HS-
ESS3.3] 

Concept map. 
Research what the State has as renewable resources. 
Make a topographic map using a GPS. 
Using GIS, make a map of a local area; add layers to your map 
with pH, soil, chemistry facts, and a third layer with 
vegetation. 
Research a local problem and communicate the results. 
Research the history of agriculture and natural resources in 
the U.S. and Alaska. 

Forestry Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Changes in the physical environment, whether naturally 
occurring or human induced, have thus contributed to the 
expansion of some species, the emergence of new distinct 
species as populations diverge under different conditions, 
and the decline–and sometimes the extinction–of some 
species. (HS-LS4.5-6) 

Identify the common species of Alaska trees by their type of 
bark and leaves. (9) [SC2.1] 
Explain the importance of forest succession and its effects 
on animals. (9) [SC3.3] 
Explain the role of fire in Alaska. (9-11) [SF1.1-SF3.1] 
Model the C-cycle through the chemistry of fire. (9) [SC3.1] 

Leaf Identification game. 
Create an identification key using an augmented reality app 
(e.g., Aurasma). 
Succession game. 
Unit: Fire in Alaska. 
Forest Service guest field trip.  
Research: Timber Uses. 
Unit: Moose Interactions. 
Research topics. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Forestry (cont.) Students who demonstrate understanding will: 

Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species. (HS-LS4.5) 
 
GLEs: SA.1; SC.2-3; SE.2; SF.1-3; CS.E.2 
Suggested Pacing: 4 weeks 

Explain the value of trees in urban and suburban settings. (9-
11) [SE2.1] 
Describe the cause/effect relationship of factors affecting 
tree growth and forest development (i.e., climate, insects, 
microorganisms). (10-11) [SC3.2] 
Demonstrate how to use a GPS and a compass in locating 
specific places within forests. (9-11) [SA1.1] 
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. [HS-LS4.5] 

Orienteering scavenger hunt. 
Practice using the appropriate tools of timber harvest, tree 
measurement, and timber volume. 
Demo: Relationship between the forest and wildlife through 
games and activities. 
Create and use a topographic map. 
Lab: Topographic Map Construction. 

Wildlife Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the differential 
survival and reproduction of organisms in a population that 
have an advantageous heritable trait leads to an increase in 
the proportion of individuals in future generations that have 
the trait and to a decrease in the proportion of individuals 
that do not. (HS-LS4.3-4) 
 
GLEs: SC.2-3; CS.E.2 
 
Suggested Pacing: 3 weeks 

Identify Alaska wildlife using taxonomy keys. (9) [SC2.1] 
Demonstrate that organisms are linked to each other 
through use of the environment and the transfer of energy 
by identifying dynamic factors. (9-11) [SC3.3] 
Understand the interrelationship of animals and the 
environment, i.e. Good management practice. (9-11) [SC3.3] 
Explain the effects that climate change has on wildlife. (9-11) 
[SC3.1] 
Describe the factors affecting threatened and endangered 
species of Alaska. (9) [SC2.1] 
Explain the role of fisheries in Alaska.  
(9-11) [SF1.1-SF3.1]; (11) [SA3.1] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [HS-LS4.4] 

Students help create flash cards. 
Using the flash cards show how the animals are linked by 
environment and the transfer of energy. 
Research how climate change has affected migration and 
other animal instinct responses.  
Discuss sea life management for sustainable harvest. 
Identify the extinct and endangered species of Alaska; report 
to the class what is causing this to happen. 
Create a management model for specific species. 
Report on controversial issues dealing with wildlife 
management such as wolf population control. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Evolution Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.B: Natural Selection 
Natural selection occurs only if there is both (1) variation in 
the genetic information between organisms in a population 
and (2) variation in the expression of that genetic 
information—that is, trait variation—that leads to 
differences in performance among individuals. (HS-LS4.2) 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: 
(1) the potential for a species to increase in number, (2) the 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for an 
environment’s limited supply of the resources that 
individuals need in order to survive and reproduce, and (4) 
the ensuing proliferation of those organisms that are better 
able to survive and reproduce in that environment. (HS-
LS4.2) 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the differential 
survival and reproduction of organisms in a population that 
have an advantageous heritable trait leads to an increase in 
the proportion of individuals in future generations that have 
the trait and to a decrease in the proportion of individuals 
that do not.  
(HS-LS4.4) 
 
GLEs: SC1.2-.3; SG1.1 
 
Suggested Pacing: 3-4 weeks 

Explain how the diversity of life has arisen through 
evolutionary processes. (9) [SC1.3];  
(9-10) [SG1.1] 
Give examples of how biological variation could allow 
species adaptation when the environment changes. (10-11) 
[SC1.2] 
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. [HS-LS4.2] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [HS-LS4.4] 

UC Berkley Evolution Website: http://evolution.berkeley.edu.  
Natural selection simulations. 
Interpretation of fossils exercises. 

http://evolution.berkeley.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. 
These limits result from such factors as the availability of 
living and nonliving resources and from such challenges such 
as predation, competition, and disease. Organisms would 
have the capacity to produce populations of great size were 
it not for the fact that environments and resources are 
finite. This fundamental tension affects the abundance 
(number of individuals) of species in any given ecosystem. 
(HS-LS2.1-2) 
 
LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
Photosynthesis and cellular respiration (including anaerobic 
processes) provide most of the energy for life processes. 
(HS-LS2.3) 
Plants or algae form the lowest level of the food web. At 
each link upward in a food web, only a small fraction of the 
matter consumed at the lower level is transferred upward, 
to produce growth and release energy in cellular respiration 
at the higher level. Given this inefficiency, there are 
generally fewer organisms at higher levels of a food web. 
Some matter reacts to release energy for life functions, 
some matter is stored in newly made structures, and much 
is discarded. The chemical elements that make up the 
molecules of organisms pass through food webs and into 
and out of the atmosphere and soil, and they  

Explain how organisms are linked to the nonliving part of the 
Earth through energy uses. (10) [SB2.1] 
Describe how energy and materials cycle through the living 
and nonliving parts of the environment. (9-10) [SC3.1] 
Understand that the amount of life sustained in an 
environment depends on availability of matter and energy. 
(9) [SC3.3] 
Give examples of how the life processes of organisms impact 
their physical environment. (9) [SC3.3] 
Describe interactions between organisms in a community. 
(10) [SC3.2] 
Give examples of how humans can alter the structure and 
function of ecosystems. (10-11) [SC1.2; SC3.1]; (9-11) [SC3.2] 
Give examples of why it is important, as a citizen, to be 
knowledgeable on current issues and policies of natural 
resource uses and their consequences. (9-11) [SE1.1]; (10) 
[SF1.1]; (9-10) [SG1.1] 
Use mathematical and/or computational representations to 
support explanations of factors that affect carrying capacity 
of ecosystems at different scales. [HS-LS2.1] 
Use mathematical representations to support and revise 
explanations based on evidence about factors affecting 
biodiversity and populations in ecosystems of different 
scales. [HS-LS2.2] 
Construct and revise an explanation based on evidence for 
the cycling of matter and flow of energy in aerobic and 
anaerobic conditions.  
[HS-LS2.3] 

Pond water invertebrate observations. 
Ecological simulations. 
Invasive plant studies. 
Discussions of current ecological issues. 
Model ecosystem energy transfers. 
Make posters of food webs/chains from local habitats. 
Describe specific ways in which indigenous people use local 
species. 
Individual research projects on local plants and animal species. 
Use web based data to graph the extent of sea ice in the Arctic 
Ocean since 1970. 
Explore the causes of that change and its consequences on the 
organisms of the Arctic. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology (cont.) Students who demonstrate understanding will: 

are combined and recombined in different ways. At each 
link in an ecosystem, matter and energy are conserved. (HS-
LS2.4) 
Photosynthesis and cellular respiration are important 
components of the carbon cycle, in which carbon is 

Use mathematical representations to support claims for the 
cycling of matter and flow of energy among organisms in an 
ecosystem. [HS-LS2.4] 
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exchanged among the biosphere, atmosphere, oceans, and 
geosphere through chemical, physical, geological, and 
biological processes. (HS-LS2.5) 
 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
A complex set of interactions within an ecosystem can keep 
its numbers and types of organisms relatively constant over 
long periods of time under stable conditions. If a modest 
biological or physical disturbance to an ecosystem occurs, it 
may return to its more or less original status (i.e., the 
ecosystem is resilient), as opposed to becoming a very 
different ecosystem. Extreme fluctuations in conditions or 
the size of any population, however, can challenge the 
functioning of ecosystems in terms of resources and habitat 
availability. (HS-LS2.2, 6) 
Moreover, anthropogenic changes (induced by human 
activity) in the environment—including habitat destruction, 
pollution, introduction of invasive species, overexploitation, 
and climate change—can disrupt an ecosystem and threaten 
the survival of some species.  
(HS-LS2.7) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans  

Develop a model to illustrate the role of photosynthesis and 
cellular respiration in the cycling of carbon among the 
biosphere, atmosphere, hydrosphere, and geosphere.  
[HS-LS2.5] 
Design, evaluate, and refine a solution for reducing the 
impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ecology (cont.) Students who demonstrate understanding will: 

Biodiversity is increased by the formation of new species 
(speciation) and decreased by the loss of species 
(extinction). (Secondary to  
HS-LS2.7) 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
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recreational or inspirational value. (Secondary to HS-LS2.7; 
Note: This Disciplinary Core Idea is also addressed by HS-
LS4.6) 
 
HS-PS3: Energy 
 
PS3.D: Energy in Chemical Processes 
The main way that solar energy is captured and stored on 
Earth is through the complex chemical process known as 
photosynthesis. (Secondary to HS-LS2.5) 
 
GLEs: SB2.1; SC1.1; SC3.1-3; SE1.1; SF1.1; SG1.1 
 
Suggested Pacing: 4 weeks 
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CHEM TECH 
Grade: 10-12 Overview:  

Chem Tech is a one-year course that integrates chemistry and technology with applications in the real world.  These concepts are 
introduced in the context of situations encountered in students’ lives.  Students learn basic chemistry concepts through practical 
applications. Biological concepts are integrated as students explore natural and synthetic resources. The class is designed to use current 
topics in chemistry to develop students' understanding of chemical processes, problem solving skills, technical expertise, and math 
literacy. Laboratory experiences constitute a major portion of the course.  Students planning a science-based career should take Chemistry 
and Chemistry II or AP Chemistry. 

Length: Two semesters 

Credit: 1 

Prerequisites: Earth & Space Science, Biology or 
Teacher Recommendation and Algebra I 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Scientific Practice & Design Students who demonstrate understanding will: 

Developing and Using Models 
Modeling in 9-12 builds on K-8 and progresses to using, 
synthesizing, and developing models to predict and 
show relationships among variables between systems 
and their components in the natural and designed 
worlds. 
 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9-12 builds 
on K-8 experiences and progresses to include 
investigations that provide evidence for and test 
conceptual, mathematical, physical, and empirical 
models. 
 
Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 9-
12 builds on K-8 experiences and progresses to 
explanations and designs that are supported by 
multiple and independent student-generated sources 
of evidence consistent with scientific ideas, principles, 
and theories. 

Recognize SI units of measurements. (9-11) [SA1.1] 
Convert data into scientific notation and from one unit to another. 
(9) [M2.4.2] 
Use and create graphs to represent data. (9) [SA1.2]; (10) [SA1.1-2] 

Flinn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
Lab: Density of Unknown Objects. 
PhET Online Lab:  
  http://phet.colorado.edu/en/simulation/density  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 

http://phet.colorado.edu/en/simulation/density
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GLEs: SA.1; M.2 
 
Suggested Pacing: Ongoing throughout year 

  

Properties of Matter Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter  
Each atom has a charge substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places 
those with similar chemical properties in columns. The 
repeating patterns of this table reflect patterns of outer 
electron states.  
(HS-PS1.1-2) 
The structure and interactions of matter at the bulk 
scale are determined by electrical of matter at the bulk 
scale are determined by electrical forces within and 
between atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
A stable molecule has less energy than the same set of 
atoms separated; one must provide at least this energy 
in order to take the molecule apart. (HS-PS1.4) 
 
GLEs: SB.1, 3; SE.1; SG.1-4 
 
Suggested Pacing: 4 weeks 

Differentiate between chemical and physical properties. 
Distinguish between endothermic and exothermic reactions. (9) 
[SB3.2] 
Understand models describing the nature of molecules, atoms, and 
sub-atomic particles. (9) [SB1.1] 
Describe how the current model of the atom is related to the 
structure and behavior of matter. (9) [SB1.1]; (10-11) [SB3.1]; (9-10) 
[SE1.1; SG1.1; SG2.1; SG3.1]; (10) [SG4.1]  
Contrast the properties of mixtures and pure substances.  

Periodic chart poster (trends and grouping).  
Lab: Make your own periodic chart. 
Investigation: Electron Dot Structures. 
PhET Online Labs:  
http://phet.colorado.edu/en/simulation/build-an-atom  
http://phet.colorado.edu/en/simulation/build-a-molecule  
http://phet.colorado.edu/en/simulation/molecule-shapes-
basics  
http://phet.colorado.edu/en/simulation/isotopes-and-
atomic-mass  

Chemical Reactions Students who demonstrate understanding will: 

PS1.B: Chemical Reactions 
Chemical processes, their rates, and whether or not 
energy is stored or  

Explain the Law of Conservation of Mass as it relates to chemical 
and physical changes. 
Write a balanced chemical equation to describe a chemical 
reaction. (9) [SB3.1] 

Lab: Dirty Water (separating a mixture).  
Lab: Chemical and Physical Changes. 
Demo: Electrolysis of Water. 
Lab: Distilled Water.  

http://phet.colorado.edu/en/simulation/build-an-atom
http://phet.colorado.edu/en/simulation/build-a-molecule
http://phet.colorado.edu/en/simulation/molecule-shapes-basics
http://phet.colorado.edu/en/simulation/molecule-shapes-basics
http://phet.colorado.edu/en/simulation/isotopes-and-atomic-mass
http://phet.colorado.edu/en/simulation/isotopes-and-atomic-mass
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Chemical Reactions (cont.) Students who demonstrate understanding will: 

released can be understood in terms of the collisions of 
molecules and the rearrangements of atoms into new 
molecules, with consequent changes in the sum of all 
bond energies in the set of molecules that are matched 
by changes in kinetic energy. (HS-PS1.4-5) 
In many situations, a dynamic and condition-dependent 
balance between a reaction and the reverse reaction 
determines the numbers of all types of molecules 
present. (HS-PS1.6) 
The fact that atoms are conserved, together with 
knowledge of the chemical properties of the elements 
involved, can be used to describe and predict chemical 
reactions. (HS-PS1.2, 7) 
 
GLEs: SA.1; SB.3-4 
 
Suggested Pacing: 4 weeks 

  

Acids & Bases Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter  
Each atom has a charge substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places 
those with similar chemical properties in columns. The 
repeating patterns of this table reflect patterns of outer 
electron states. (HS-PS1.1-2) 

Determine/predict pH of common substances. 
Investigate the properties of acids and bases. 
Compare acids and bases and understand why strengths vary. 

Investigation: pH of common substances. 
Lab: Titration of an Acid. 
Lab: Titration Curves. 
PhET Online Lab: 
http://phet.colorado.edu/en/simulation/acid-base-
solutions.  

http://phet.colorado.edu/en/simulation/acid-base-solutions
http://phet.colorado.edu/en/simulation/acid-base-solutions
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Acids & Bases (cont.) Students who demonstrate understanding will: 

The structure and interactions of matter at the bulk 
scale are determined by electrical of matter at the bulk 
scale are determined by electrical forces within and 
between atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
 
GLEs: SB.1-3 
 
Suggested Pacing: 4 weeks 

  

Solubility & Toxicology Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter  
Each atom has a charge substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places 
those with similar chemical properties in columns. The 
repeating patterns of this table reflect patterns of outer 
electron states.  
(HS-PS1.1-2) 
The structure and interactions of matter at the bulk 
scale are determined by electrical of matter at the bulk 
scale are determined by electrical forces within and 
between atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
 
GLEs: SA.1-3; SE.3 
 
Suggested Pacing: 4 weeks 

Describe/define solute, solvent, and solution. 
Calculate concentration. 
Determine the solubility of certain chemicals in water. 
Create a dilution series. 
Investigate the toxicity of common chemicals on seedlings or 
invertebrates. (11) [SA3.1]; (10-11) [SE3.1] 

Lab: Copper Sulfate.  
Investigation: Toxic Dosage and LD50. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/concentration.  

http://phet.colorado.edu/en/simulation/concentration


 

Fairbanks North Star Borough School District   104 Chem Tech 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

SECOND SEMESTER 

Gases & the Kinetic Model Students who demonstrate understanding will: 

Gases and the Kinetic Model 
 
HS-LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
 
LS2.B: Cycles of Matter and Energy Transfer in 
Ecosystems 
Photosynthesis and cellular respiration (including 
anaerobic processes) provide most of the energy for life 
processes.  
(HS-LS2.3) 
Plants or algae form the lowest level of the food web. 
At each link upward in a food web, only a small fraction 
of the matter consumed at the lower level is 
transferred upward, to produce growth and release 
energy in cellular respiration at the higher level. Given 
this inefficiency, there are generally fewer organisms at 
higher levels of a food web. Some matter reacts to 
release energy for life functions, some matter is stored 
in newly made structures, and much is discarded. The 
chemical elements that make up the molecules of 
organisms pass through food webs and into and out of 
the atmosphere and soil, and they are combined and 
recombined in different ways. At each link in an 
ecosystem, matter and energy are conserved. (HS-
LS2.4) 
Photosynthesis and cellular respiration are important 
components of the carbon cycle, in which carbon in 
exchanged among the biosphere, atmosphere, oceans, 
and geosphere through chemical, physical,  

Use the kinetic molecular theory to explain physical properties of 
solids, liquids, and gases. 
Describe the role of energy in phase changes. (9) [SB2.1] 
Use gas laws to investigate how pressure, temperature, volume, 
and number of moles change. (9-10) [SG1.1; SG2.1; SG3.1]; (10) 
[SG4.1] 

Lab: Kinetic Molecular Model. 
Lab: Boyles Law. 
Lab: Charles Law. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/gas-properties.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Gases & the Kinetic Model (cont.) Students who demonstrate understanding will: 

geological, and biological processes.  
(HS-LS2.5) 
 

  

http://phet.colorado.edu/en/simulation/gas-properties
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GLEs: SB.2; SG.1-4 
 
Suggested Pacing: 3 weeks 

Atmospheric Chemistry Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and 
Dynamics 
 
PS3.D: Energy in Chemical Processes 
The main way that solar energy is captured and stored 
on Earth is through the complex chemical process know 
as photosynthesis. (Secondary to HS-LS2.5) 
 
GLEs: SC.3; SD.1, 3; SE.2 
 
Suggested Pacing: 3 weeks 

Describe/model the Earth’s carbon cycle. (10-11) [SC3.1]; (9-11) 
[SD1.2] 
Investigate the phenomenon of climate change. (10-11) [SC3.1; 
SD3.1] 
Investigate the effects of chlorofluorocarbons on the ozone. (10-11) 
[SD3.1] 

Demo/Lab: Water Cycle in a Cup. 
Lab: Combustion of a Hydrocarbon. 
Investigation: Satellite Photos of Ozone. 
Movie:  An Inconvenient Truth. 
Molecular geometry of atmospheric gases. 
Lab: Particulate Matter in Air. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/greenhouse.  

Hydrocarbon Chemistry & Petroleum Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C: Organization for Matter and Energy Flow in 
Organisms 
The process of photosynthesis converts light energy to 
stored chemical energy by converting carbon dioxide 
plus water into sugars plus released oxygen. (HS-LS1.5) 
The sugar molecules thus formed contain carbon, 
hydrogen, and oxygen: their hydrocarbon backbones 
are used to make amino acids and other carbon-based 
molecules that can be assembled into larger molecules 
(such as proteins or DNA), used for example to form 
new cells. (HS-LS1.6) 

Describe the formation and refining of hydrocarbons.  
Compare structures and name simple alkanes, alkenes, and alkynes. 
Describe hydrocarbon usage and how hydrocarbons are obtained 
and processed. (9-11) [SE1.1]; (10) [SC3.1; SF1.1-1.3] 

Lab: Energy of Paraffin/Calorimetry.  
Field Trip/Guest: Oil industry specialist. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Hydrocarbon Chemistry & Petroleum (cont.) Students who demonstrate understanding will: 

As matter and energy flow through different 
organizational levels of living systems, chemical 
elements are recombined in different ways to form 
different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy is 
transferred from one system of interacting molecules 
to another. Cellular respiration is a chemical process in 

  

http://phet.colorado.edu/en/simulation/greenhouse
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which the bonds of food molecules and oxygen 
molecules are broken and new compounds are formed 
that can transport energy to muscles. Cellular 
respiration also releases the energy needed to maintain 
body temperature despite ongoing energy transfer to 
the surrounding environment. (HS-LS1.7) 
 
GLEs: SB.2; SC.3; SE.1; SF.1 
 
Suggested Pacing: 4 weeks 

Polymers & Food Chemistry Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C: Organization for Matter and Energy Flow in 
Organisms 
The process of photosynthesis converts light energy to 
stored chemical energy by converting carbon dioxide 
plus water into sugars plus released oxygen. (HS-LS1.5) 
The sugar molecules thus formed contain carbon, 
hydrogen, and oxygen: their hydrocarbon backbones 
are used to make amino acids and other carbon-based 
molecules that can be assembled into  

Distinguish between saturated and unsaturated fats. (10) [SF1.1-
1.3] 
Differentiate between simple carbohydrates, fats, and proteins. 
Compare natural polymers (starches, fats) and synthetic polymers 
(nylon). 
Understand the nature of vitamins in food. 

Calorimetry: Energy of a Peanut. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Polymers & Food Chemistry (cont.) Students who demonstrate understanding will: 

larger molecules (such as proteins or DNA), used for 
example to form new cells. (HS-LS1.6) 
As matter and energy flow through different 
organizational levels of living systems, chemical 
elements are recombined in different ways to form 
different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy is 
transferred from one system of interacting molecules 
to another. Cellular respiration is a chemical process in 
which the bonds of food molecules and oxygen 
molecules are broken and new compounds are formed 
that can transport energy to muscles. Cellular 
respiration also releases the energy needed to maintain 
body temperature despite ongoing energy transfer to 
the surrounding environment. (HS-LS1.7) 
 
GLEs: S.F.1 
 
Suggested Pacing: 4 weeks 
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CHEMISTRY 
Grade: 10-12 

Overview:  
Chemistry is a one-year introductory general chemistry course which builds a foundation for college-level chemistry, physics, and biology 
courses.  Students learn about chemical reactions and the structure of matter in order to explain how and why substances react the way 
they do.  Laboratory work and laboratory reporting are an integral part of the course, helping students develop an understanding of the 
concepts as well as the process of science.  

Length: Two semesters 

Credit: 1 

Prerequisites: Algebra I and Biology or Chem 
Tech 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design Students who demonstrate understanding will: 

Lab Safety 
 
Analyzing and Interpreting Data 
Analyzing data in 9–12 builds on K–8 and progresses to 
introducing more detailed statistical analysis, the 
comparison of data sets for consistency, and the use of 
models to generate and analyze data. 
 
Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 9–12 
level builds on K–8 and progresses to using algebraic 
thinking and analysis, a range of linear and nonlinear 
functions including trigonometric functions, 
exponentials and logarithms, and computational tools 
for statistical analysis to analyze, represent, and model 
data. Simple computational simulations are created 
and used based on mathematical models of basic 
assumptions. 
 
Developing and Using Models 
Modeling in 9–12 builds on K–8 and progresses to 
using, synthesizing, and developing models to predict 
and show relationships among variables between 
systems and their  

Recognize SI units of measurements. [SA1.1] 
Convert data into scientific notation and from one unit to another. 
[M2.4.2] 
Round numbers correctly based on the certainty of the 
measurement. 
Use and create graphs to represent data. [SA1.1-2] 
Analyze data using tools, technologies, and/or models (e.g., 
computational, mathematical) in order to make valid and reliable 
scientific claims or determine an optimal design solution. 
Use mathematical representations of phenomena to support claims. 
Plan and conduct an investigation individually and collaboratively to 
produce data to serve as the basis for evidence and in the design: 
decide on types, how much, and accuracy of data needed to 
produce reliable measurements and consider limitations on the 
precision of the data (e.g., number of trials, cost, risk, time), and 
refine the design accordingly. [HS-PS1.3] 
Use a model to predict the relationships between systems or 
between components of a system. [HS-PS1.1] 

Flinn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
Make a poster of conversion tips/significant digit rules. 
Lab: Density of Unknown Metal (slope of the line mass vs. 
volume gives density).  
Lab: Measurement. 
Lab: Equipment Identification. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 

components in the natural and designed worlds. 
Develop a model based on evidence to illustrate the 
relationships between systems or between 
components of a system. (HS-PS1.4, 8) 
 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9-12 builds 
on K-8 experiences and progresses to include 
investigations that provide evidence for and test 
conceptual, mathematical, physical, and empirical 
models. 
 
Constructing Explanations and Designing Solutions
  
Constructing explanations and designing solutions in 9–
12 builds on K–8 experiences and progresses to 
explanations and designs that are supported by 
multiple and independent student-generated sources 
of evidence consistent with scientific ideas, principles, 
and theories. 
 
GLEs: SA.1; SE.2; M.2 
 
Suggested Pacing: 3 weeks 

Apply scientific principles and evidence to provide an explanation of 
phenomena and solve design problems, taking into account possible 
unanticipated effects.  
[HS-PS1.5] 
Construct and revise an explanation based on valid and reliable 
evidence obtained from a variety of sources (including students’ 
own investigations, models, theories, simulations, peer review) and 
the assumption that theories and laws that describe the natural 
world operate today as they did in the past and will continue to do 
so in the future. [HS-PS1.2] 
Refine a solution to a complex real-world problem, based on 
scientific knowledge, student-generated sources of evidence, 
prioritized criteria, and tradeoff considerations. [HS-PS1.6] 

 

FIRST SEMESTER 

Changes and Interactions of Matter Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
The fact that atoms are conserved together with 
knowledge of the chemical properties of the elements 
involved, can be used to describe and predict chemical 
reactions. (HS-PS1.2, 7) 

Describe the changes and interactions that result in observable 
changes in the properties of matter including chemical, physical, and 
nuclear changes such as radioactive decay. [SB3.1-3] 
Explain the Law of Conservation of Mass as it relates to chemical 
and physical changes. 

Lab: Separation of a Mixture. 
Lab: Chemical and Physical Changes. 
Demo: Electrolysis of Water. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Changes and Interactions of Matter (cont.) Students who demonstrate understanding will: 

In many situations, a dynamic and condition-
dependent balance between a reaction and the 
reverse reaction determines the numbers of all types 
of molecules present. (HS-PS1.6) 
Chemical processes, their rates, and whether or not 
energy is stored or released can be understood in 
terms of the collisions of molecules and the 
rearrangements of atoms into new molecules, with 
consequent changes in the sum of all bond energies in 
the set of molecules that are matched by changes in 
kinetic energy.  
(HS-PS1.4-5) 
 
PS1.C: Nuclear Processes 
Nuclear processes, including fusion, fission, and 
radioactive decays of unstable nuclei, involve release 
or absorption of energy.  
(HS-PS1.8) 
 
GLEs: SB.3 
 
Suggested Pacing: 4 weeks 

Distinguish between endothermic and exothermic reactions. [SB3.2] 
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.  
[HS-PS1.4] 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Structure of Matter Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
A stable molecule has less energy than the same set of 
atoms separated; one must provide at least this energy 
in order to take the molecule apart. (HS-PS1.4) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places 
those with similar chemical properties in columns. The 
repeating patterns of this table reflect patterns of 
outer electron states.  
(HS-PS1.1-2) 
Each atom has a charged substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
 
GLEs: SB.1, 3; SG.1-4  
 
Suggested Pacing: 4 weeks 

Draw or build models describing the nature of molecules, atoms, 
and sub-atomic particles. [SB1.1] 
Describe how the current model of the atom is related to the 
structure and behavior of matter. [SB1.1; SB3.1; SE1.1; SG1.1; SG2.1; 
SG3.1; SG4.1]  
Explain the relationship between nuclear stability and radioactivity. 
[SB3.2] 
Compare wave and particle models of light. (9) [SB3.3]; (10) [SB3.2; 
SG4.1]; (9-10) [SE1.1; SG1.1; SG2.1; SG3.1] 
Express the arrangements of electrons in atoms using orbital 
notation. (10-11) [SB3.1] 
Relate the group and periodic trends (periodic table) to the electron 
configuration of atoms. (10-11) [SB.1] 
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. [HS-PS1.8] 
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.  
[HS-PS1.1] 

Lab: Isotope (pennies/Runts candy). 
Periodic chart poster (trends and grouping). 
Lab/Oberservations: Atomic Emission Spectra. 
Lab: Reactivity of the Alkaline Earth Metals. 
Design and construct atom model (element includes p 
orbitals). 

Ionic & Covalent Bonding Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
The structure and interactions of matter at the bulk 
scale are determined by electrical forces within and 
between atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
 
GLEs: SB.3 
 
Suggested Pacing: 4 weeks 

Define and describe chemical bonding; differentiating between 
ionic, covalent, and metallic bonding. [SB3.1] 
Describe how ions form. 
Use and understand the current model of an atom to predict the 
formulas of simple ionic and covalent compounds. [SB3.1] 
Write the names and formulas of simple ionic and covalent 
compounds. 
Determine shapes/geometry of molecules. 
Compare and contrast polar and non-polar molecules. 

Lab: Formation of an Ionic Compound. 
Lab: Modeling Covalent Compounds Using Computer-based 
Models. 
Lewis Structures. 
Demo: Formation of NaCl. 
Demo: Polarity of Liquids. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Ionic and Covalent Bonding (cont.) Students who demonstrate understanding will: 

 
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. (HS-PS1.3) 

 

SECOND SEMESTER 

Stoichiometry  & Chemical Reactions Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
The fact that atoms are conserved, together with 
knowledge of the chemical properties of the elements 
involved, can be used to describe and predict chemical 
reactions. (HS-PS1.2, 7) 
In many situations, a dynamic and condition-
dependent balance between a reaction and the 
reverse reaction determines the numbers of all types 
of molecules present. (HS-PS1.6) 
Chemical processes, their rates, and whether or not 
energy is stored or released can be understood in 
terms of the collisions of molecules and the 
rearrangements of atoms into new molecules, with 
consequent changes in the sum of all bond energies in 
the set of molecules that are matched by changes in 
kinetic energy. (HS-PS1.4-5) 
 
GLEs: SB.1, 3; MPS1 
 
Suggested Pacing: 6 weeks 

Balance chemical equations. [SB3.1] 
Translate written descriptions of chemical reactions into chemical 
equations. 
Classify and identify chemical reactions. [SB3.2] 
Convert among moles, mass, and number of particles. 
Calculate empirical and molecular formulas for compounds and 
determine formulas for hydrates. 
Solve stoichiometry problems. [MPS1] 
Solve limiting reactant problems. 
Determine the percent yield of a chemical reaction. 
Solve reaction stoichiometry problems. 
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.  
[HS-PS1.2] 
Refine the design of a chemical system by specifying a change in 
conditions that would produce increased amounts of products at 
equilibrium. [HS-PS1.6] 
Use mathematical representations to support the claim that atoms, 
and therefore mass, are conserved during a chemical reaction. [HS-
PS1.7] 

Mole poster. 
Lab: Empirical Formula of Magnesium Oxide. 
Lab: Formula of a Hydrate. 
Lab: Formation of a Precipitate/% Yield. 
Statistical Analysis: Mean, Median, Mode. 
PhET Online Lab: Balancing Equations 
https://phet.colorado.edu.  

https://phet.colorado.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Gases Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
Chemical processes, their rates, and whether or not 
energy is stored or released can be understood in 
terms of the collisions of molecules and the 
rearrangements of atoms into new molecules, with 
consequent changes in the sum of all bond energies in 
the set of molecules that are matched by changes in 
kinetic energy. (HS-PS1.4-5) 
 
GLEs: SB.2; SG.1-4 
 
Suggested Pacing: 3 weeks 

Use the kinetic molecular theory to explain physical properties of 
solids, liquids, and gases. 
Describe the role of energy in phase changes. [SB2.1] 
Use gas laws to calculate how pressure, temperature, volume and 
number of moles change. [SG1.1; SG2.1; SG3.1; SG4.1]  
Apply gas laws and Avogadro’s principle to chemical equations. 
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. (HS-
PS1.5) 

PhET Gas Law Online Lab: 
https://phet.colorado.edu.  

Acids and Bases Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
The structure and interactions of matter at the bulk 
scale are determined by electrical forces within and 
between atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
 
PS1.B: Chemical Reactions 
In many situations, a dynamic and condition-
dependent balance between a reaction and the 
reverse reaction determines the numbers of all types 
of molecules present. (HS-PS1.6) 
 
GLEs: SB3.1 
 
Suggested Pacing: 3 weeks 

Compare acids and bases and understand why strengths vary. 
Calculate pH and pOH of aqueous solutions. [SB3.1] 

Lab: Titration of Vinegar. 
PhET Online Lab: PH 
https://phet.colorado.edu.  

https://phet.colorado.edu/
https://phet.colorado.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Optional Topics (Time Permitting) 
Redox Reactions and Electrochemistry 

Students who demonstrate understanding will: 

GLEs: SB.2; SE.1; SF.1 
 
Suggested Pacing: Optional 

Compare structures and name simple alkanes, alkenes, and alkynes. 
Determine oxidation numbers. 
Recognized what species is reduced and oxidized in a reduction-
oxidation reaction. 
Build and construct a voltaic cell. 
Recognize the difference between electrolysis and galvanic 
reactions. 

Lab: Energy of Paraffin/Calorimetry. 
Field Trip/Guest: Oil industry specialist. 
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ADVANCED PLACEMENT CHEMISTRY 

Grade: 11-12 
Overview:  
AP Chemistry provides students with a college-level foundation to support future advanced course work in chemistry. Students cultivate their 
understanding of chemistry through inquiry-based investigations, as they explore topics such as: atomic structure, intermolecular forces and 
bonding, chemical reactions, kinetics, thermodynamics, and equilibrium. The key concepts and related content that define the AP Chemistry course 
and exam are organized around underlying principles called the Big Ideas. They encompass core scientific principles, theories, and processes that cut 
across traditional boundaries and provide a broad way of thinking about the particulate nature of matter underlying the observations students make 
about the physical world. The following are Big Ideas: 
The chemical elements are the building blocks of matter, which can be understood in terms of the arrangements of atoms. 
Chemical and physical properties of materials can be explained by the structure and the arrangement of atoms, ions, or molecules and the forces 
between them. 
Changes in matter involve the rearrangement and/or reorganization of atoms and/or the transfer of electrons. 
Rates of chemical reactions are determined by details of the molecular collisions. 
The laws of thermodynamics describe the essential role of energy and explain and predict the direction of changes in matter. 
Bonds or attractions that can be formed can be broken. These two processes are in constant competition, sensitive to initial conditions and external 
forces or changes. 
 
Please visit the College Board-AP Central website for more information (http://apcentral.collegeboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Teacher 
Recommendation 

 



 

Fairbanks North Star Borough School District   116 Earth & Space Science 
Science Curriculum  Adopted April 5, 2016 

EARTH & SPACE SCIENCE 
Grade: 9-10 Overview:  

Earth & Space Science builds on middle school ideas and skills which allows high school students to explain more in-depth phenomena 
central not only to the earth and space sciences, but to life and physical sciences as well. The performance expectations blend the core 
ideas with scientific and engineering practices to explain ideas across the science disciplines. This course fulfills the requirements of a 
physical science course.  

Length: Two semesters 

Credit: 1 

Prerequisites: None 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design Students who demonstrate understanding will: 

Lab Safety 
At the high school level, students are expected to engage 
with major global issues utilizing analytical and strategic 
thinking. These capabilities can be thought of in three 
stages--defining the problem, developing possible solutions, 
and improving designs. 
 
HS-ETS1: Engineering Design 
 
HS-ETS1.A: Defining and Delimiting Engineering Problems 
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. (HS-ETS1.1) 
Humanity faces major global challenges today, such as the 
need for supplies of clean water and food or for energy 
sources that minimize pollution, which can be addressed 
through engineering. These global challenges also may have 
manifestations in local communities.  
(HS-ETS1.1) 
 
GLEs: SA.1-3 
 
Suggested Pacing: 1-2 weeks 

Design experiments (controls, independent and dependent 
variables) that require asking questions, developing 
hypotheses, collecting data, interpreting data, and 
developing conclusions. [SA1.1] 
Critically review current literature about scientific topics. 
[SA1.2]; (11) [SA2.1] 
Use statistical and graphical techniques to describe data. 
[SA1.2] 
Conduct literary and experimental research about current 
scientific issues. [SA3.1] 
Design and evaluate a solution to a complex real-world 
problem that accounts for societal needs and wants. [HS-
ETS1.1-3] 
Analyze and apply information on maps. 

Flinn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
Lab: Scientific Measurement. 
Graphing formats and data analysis. 
Map/chart/table reading. 
Introduction to writing standard lab reports. 
Review current event articles related to the study of Earth 
science. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Earth Systems Overview Students who demonstrate understanding will: 
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HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or 
decrease the original changes. (HS-ESS2.1-2) 
 
ESS2.D: Weather and Climate  
The foundation for Earth’s global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this 
energy’s re-radiation into space. (HS-ESS2.2, 4) 
 
ESS2.E: Biogeology 
The many dynamic and delicate feedbacks between the 
biosphere and other Earth systems cause a continual co-
evolution of Earth’s surface and the life that exists on it. (HS-
ESS2.7) 
 
GLEs: SB.2 
 
Suggested Pacing: 3 weeks 

Describe how Earth’s systems conserve matter and transfer 
energy. [SB2.1] 
Use the physical properties (density, mass, buoyancy, 
pressure) of air and water to explain weather patterns.  
Analyze geoscience data to make the claim that one-change 
to the Earth’s surface can create feedbacks that can cause 
changes to other Earth systems. [HS-ESS2.2] 
Develop a quantitative model to describe the cycling of 
carbon among the hydrosphere, atmosphere, geosphere, 
and biosphere.  
[HS-ESS2.6] 

Lab: Density of a Solid. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/density.  
Inquiry: Liquid Density Layers. 
Compare and contrast conventional and alternative energy 
sources. 
10-gallon aquarium convection model. 
Carbon cycle game. 
Investigate how pollutions (Sulfolane or Atrazine) might travel 
through ecosystems. 

Earth’s Processes & Geologic Systems Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.C: The History of Planet Earth 
Continental rocks, which can be older than 4 billion years, 
are generally much older than the rocks of the ocean floor, 
which are less than 200 million years old. (HS-ESS1.5) 
Although active geologic processes, such as plate tectonics 
and erosion, have destroyed or altered most of the very 
early rock record on  

Identify metals and non-metals on the periodic table. (9-11) 
[SB1.1] 
Identify rock-forming minerals by inspection and using 
simple tests. (9-10) [SB3.1] 
Explain the relationship between rocks and minerals. 
Differentiate among the three major types of rocks. (9-11) 
[SD1.1] 
Describe the processes in the rock cycle including erosion 
and deposition. (9) [SD1.1]  

Create periodic chart poster. 
Mineral identification laboratories (describe physical 
properties such as color, luster, crystal shape, streak, cleavage, 
hardness, specific gravity). 
Rock Lab: Identify Igneous, Sedimentary and Metamorphic 
Rocks. 
Create plate tectonics rap, poem, or haiku. 
Mapping Lab: Ring of Fire. 
Earthquake Demo: Block of Wood/Sandpaper/ Rubber Band. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Processes & Geologic Systems (cont.) Students who demonstrate understanding will: 

http://phet.colorado.edu/en/simulation/density
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Earth, other objects in the solar system, such as lunar rocks, 
asteroids, and meteorites, have changed little over billions 
of years. Studying these objects can provide information 
about Earth’s formation and early history.  
(HS-ESS1.6) 
 
HS-ESS2: Earth’s Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
 
ESS2.B: Plate Tectonics and Large-Scale System Interactions  
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic history. 
Plate movements are responsible for most continental and 
ocean-floor features and for the distribution of most rocks 
and minerals within Earth’s crust.  (HS-ESS2.1) 
 
ESS2.D: Weather and Climate  
Gradual atmospheric changes were due to plants and other 
organisms that captured carbon dioxide and released 
oxygen. (HS-ESS2.6-7) 
 
ESS2.E: Biogeology 
The many dynamic and delicate feedbacks between the 
biosphere and other Earth systems cause a continual co-
evolution of Earth’s surface and the life that exists on it. (HS-
ESS2.7) 
 
GLEs: SB.1, 3-4; SD.1-2; SE.1; CS.E.2 

(9-11) [SD2.1] 
Describe how erosion and deposition affect Earth’s surface 
(i.e., glaciers, rivers). 
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. [HS-ESS1.5] 
Construct an argument based on evidence about the 
simultaneous coevolution of Earth’s systems and life on 
Earth. [HS-ESS2.7] 
Describe the formation and extraction of minerals 
associated with the mining industry in Alaska. (9-11) [SE1.1] 
Describe the formation of petroleum in Alaska. 
Explain the connection between the fossil record and the 
evolution of life on Earth. 
Use the theory of plate tectonics to describe the origin of 
earthquakes and volcanoes in Alaska. (9-11) [SD2.2] 
Describe how energy released in an earthquake travels as 
waves and how those waves were used to determine the 
composition of the earth. (9) [SB4.3] 
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.  
[HS-ESS2.1] 
Develop a model based on evidence of Earth’s interior to 
describe the cycling of matter by thermal convection. [HS-
ESS2.3]  
Plan and conduct an investigation of the properties of water 
and its effects on Earth materials and surface processes. [HS-
ESS2.5] 

Create models of three different plate boundaries. 
Lab: Map the Epicenter of an Earthquake. 
Topographic Map Lab: Create a Map or a Model. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/plate-tectonics.  
Model geologic time scale using adding machine tape. 
Jigsaw: Read a selection about the geologic timescale for 
atmospheric, geologic, oceanic, and biological changes. 
PhET Online Lab: 
http://phet.colorado.edu/en/simulation/radioactive-dating-
game.  
Build and label a glacier-scape model. 

http://phet.colorado.edu/en/simulation/plate-tectonics
http://phet.colorado.edu/en/simulation/radioactive-dating-game
http://phet.colorado.edu/en/simulation/radioactive-dating-game
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Processes & Geologic Systems (cont.) Students who demonstrate understanding will: 

Suggested Pacing: 9 weeks   

Earth’s Ocean System Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.B: Earth and the Solar System 
Cyclical changes in the shape of Earth’s orbit around the 
sun, together with changes in the tilt of the planet’s axis of 
rotation, both occurring over hundreds of thousands of 
years, have altered the intensity and distribution of sunlight 
falling on the Earth. These phenomena cause a cycle of ice 
ages and other gradual climate. (Secondary to HS-ESS2.4) 
 
ESS2.A: Earth Materials and Systems 
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
 
ESS2.B: Plate Tectonics and Large-Scale System Interactions  
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic 
history. Plate movements are responsible for most 
continental and ocean-floor features and for the 
distribution of most rocks and minerals within Earth’s 
crust. (HS-ESS2.1) 
 
ESS2.D: Weather and Climate  
Gradual atmospheric changes were due to plants and other 
organisms that captured carbon dioxide and released 
oxygen. (HS-ESS2.6-7) 
 
GLEs: SB.2; SD.1, 3; CS.E.2 

Explain how water in the oceans moderates the Earth’s 
climate. [SD1.2] 
Explain ocean currents in terms of density and convection. 
Use the properties of salt water to illustrate the chemical 
nature of matter. [SB2.1] 
Explain how tides are the result of the sun and moon’s 
gravitational field.  [SD3.1] 
Develop a model to illustrate how Earth’s internal surface 
processes operate at different spatial and temporal scales to 
form continent and ocean-floor features. [SB2-4; HS-ESS2.1] 
Analyze geosciences data to make the claim that one-change 
to Earth’s surface can create feedbacks that can cause 
change to other Earth’s systems. [HS-ESS2.2]  
Use a model to describe how variations in the flow of energy 
into and out of Earth’s systems result in changes in climate. 
[HS-ESS2.4] 

10-gallon aquarium convection model. 
Lab: Density of ocean water (ice vs. water; fresh water vs. salt 
water; hot water vs. cold water). 
Lab: Solubility of an Ionic Solid. 
Use sounding charts to convey information about the surface 
of the ocean floor. 
Calculate rates of sea-floor spreading for the Atlantic and 
Pacific Oceans. 
Oil Tanker Lab: Use a sounding chart to map the route of an oil 
tanker into Valdez Harbor. 
Ocean Current Mapping: NIKE Shoe Spill. 
Albedo, sea ice, and positive feedback cycles. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Ocean System (cont.) Students who demonstrate understanding will: 
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Suggested Pacing: 4 weeks   

SECOND SEMESTER 

Earth’s Place in the Universe Earth’s Place in the Universe Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The star called the sun is changing and will burn out over a 
lifespan of approximately 10 billion years. (HS-ESS1.1) 
The study of stars’ light spectra and brightness is used to 
identify compositional elements of stars, their movements, 
and their distances from Earth. (HS-ESS1.2-3) 
The Big Bang theory is supported by observations of distant 
galaxies receding from our own, of the measured 
composition of stars and non-stellar gases, and of the maps 
of spectra of the primordial radiation (cosmic microwave 
background) that still fills the universe. (HS-ESS1.2) 
Other than the hydrogen and helium formed at the time of 
the Big Bang, nuclear fusion within stars produces all atomic 
nuclei lighter than and including iron, and the process 
releases electromagnetic energy. Heavier elements are 
produced when certain massive stars achieve a supernova 
stage and explode. (HS-ESS1.2-3) 
 
ESS1.B: Earth and the Solar System  
Kepler’s laws describe common features of the motions of 
orbiting objects, including their elliptical paths around the 
sun. Orbits may change due to the gravitational effects 
from, or collisions with, other objects in the solar system.  
(HS-ESS1.4) 

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. [HS-ESS1.1] 
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. [SD3.3; 
SD4.2, 4;  
HS-ESS1.2] 
Communicate scientific ideas about the way stars, over their 
life cycle, produce elements. [SD4.1; 
HS-ESS1.3] 
Explain how scientists can predict the age, composition, and 
motion of a star using the electromagnetic spectrum. 
Describe the current model of our solar system, including its 
origin. 
Describe the motion and formation of the Earth-Sun-Moon 
system. 
Explain that gravity is an attraction between objects with 
mass. 
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. 
[HS-ESS1.6] 
Explain the formation of the aurora incorporating a magnetic 
field, the solar wind, and an atmosphere. (9) [SB4.2]; (9-11) 
[SD3.2] 

Construct a poster of electromagnetic spectrum.  
Discuss the concept of the expanding universe.  
Flame test activity. 
Make and use simple inclinometer. 
Demonstrate the use of a sextant. 
Construct a simple 3D scale model of the solar system. 
Use a sky map to describe the position of the sun.  
Investigate an astronomical research mission. 
PhET Online Labs:  
http://phet.colorado.edu/en/simulation/gravity-and-orbits. 
http://phet.colorado.edu/en/simulation/my-solar-system.  
Lab: Big Bang/Expanding Universe Balloon. 
Video: MythBusters’ Moon Landing. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Place in the Universe (cont.) Earth’s Place in the 
Universe 

Students who demonstrate understanding will: 

ESS1.C: The History of Planet Earth  
Continental rocks, which can be older than 4 billion years, 
are generally much older than the rocks of the ocean floor, 
which are less than 200 million years old. (HS-ESS1.5) 
Although active geologic processes, such as plate tectonics 
and erosion, have destroyed or altered most of the very 

  

http://phet.colorado.edu/en/simulation/gravity-and-orbits
http://phet.colorado.edu/en/simulation/my-solar-system
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early rock record on Earth, other objects in the solar system, 
such as lunar rocks, asteroids, and meteorites, have changed 
little over billions of years. Studying these objects can 
provide information about Earth’s formation and early 
history.  
(HS-ESS1.6) 
 
HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System Interactions  
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic history. 
(Secondary to HS-ESS1.5)  
 
HS-PS1: Matter and Its Interaction 
 
PS1.C: Nuclear Processes 
Spontaneous radioactive decays follow a characteristic 
exponential decay law. Nuclear lifetimes allow radiometric 
dating to be used to determine the ages of rocks and other 
materials. (Secondary to HS-ESS1.2) 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Place in the Universe (cont.) Earth’s Place in the 
Universe 

Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.D: Energy in Chemical Processes and Everyday Life  
Nuclear Fusion processes in the center of the sun release 
the energy that ultimately reaches Earth as radiation. 
(Secondary to HS-ESS1.1) 
 
HS-PS4: Waves and Their Applications in Technologies for 
Information Transfer 
 
PS4.B: Electromagnetic Radiation  
Atoms of each element emit and absorb characteristic 
frequencies of light. These characteristics allow 
identification of the presence of an element, even in 
microscopic quantities. (Secondary to HS-ESS1.2) 
 
GLEs: SB.3-4; SD.3-4; S.F.1 
 
Suggested Pacing: 8 weeks 

  

Earth’s Atmospheric Systems Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.B: Earth and the Solar System 
Cyclical changes in the shape of Earth’s orbit around the 
sun, together with changes in the tilt of the planet’s axis of 
rotation, both occurring over hundreds of thousands of 
years, have altered the intensity and distribution of sunlight 
falling on the earth. These phenomena cause a cycle of ice 
ages and other gradual climate changes. (Secondary to HS-
ESS2.4) 

Explain the role of solar energy in driving the water cycle and 
weather patterns. [SD1.2]  
Describe the physical properties of air. 
Use the physical and chemical properties of air and water to 
explain weather patterns. 
Identify factors that affect global wind patterns. 
Explain why seasons occur. 
Discuss how human activities can affect the atmosphere 
including the impact of man-made CO2. [SE2.1; SD3.1; SE3.1] 
Use a model to describe how variations in the flow of energy 
into and out of Earth’s system result in changes in climate. 
[HS-ESS2.4] 

Solar radiation and albedo.  
Inquiry: Heating of sand vs. water using heat lamp. 
Water cycle in a cup. 
Water cycle poster. 
Density of air activity (∆ mass of balloon). 
Exploration of water’s density (warm vs. cold; salty vs. pure). 
Kinetic model exploration. 
Tracking CO2 changes seasonally and long-term. 
Weather reporting of past storm system (write script or make 
recording) (hurricane tracking, tornado, typhoon). 
Construct a simple water barometer. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth’s Atmospheric Systems (cont.) Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
 
ESS2.D: Weather and Climate  
The foundation for Earth’s global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this energy’s 
re-radiation into space. (HS-ESS2.2, 4) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.D: Global Climate Change 
Though the magnitudes of human impacts are greater than 
they have ever been, so too are human abilities to model, 
predict, and manage current and future impacts. (HS-
ESS3.5) 
 
GLEs: SB.2; SD.1, 3; SE.2-3 
 
Suggested Pacing: 8 weeks 

Analyze geoscience data and results from global climate 
models to make an evidence-based forecast of the current 
rate of global or regional climate change and future impacts 
to Earth systems. [HS-ESS3.5] 
Use a computational representation to illustrate the 
relationships among Earth systems and how those 
relationships are being modified due to human activity. [HS-
ESS3.6] 

Isobar Activity: Use isobars on weather maps to illustrate high 
and low pressure systems. 
PhET Online Lab:  
http://phet.colorado.edu/en/simulation/greenhouse  
Cloud in a bottle (alcohol/pump). 
Demo: Fire-nado. 
Weather Website: http://pafc.arh.noaa.gov/tvwx/php.  

Earth & Human Activity Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.D: Weather and Climate 
Current models predict that, although future regional 
climate changes will be complex and varied, average global 
temperatures will continue to rise. The outcomes 
predicted by global climate models strongly depend on the 
amounts of human-generated greenhouse gases added to 
the  

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.  
[HS-ESS3.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based 
on cost-benefit ratios. [HS-ESS3.2] 

Analyze and describe the relationship between availability of 
natural resources and growth of Alaskan populations. 
Compare designs for mining operations (e.g., placer, open pit). 
Investigate alternative energy sources such as geothermal, 
wind, or solar energy. 
Compare current climate change models. 

http://phet.colorado.edu/en/simulation/greenhouse
http://pafc.arh.noaa.gov/tvwx/php
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth & Human Activity (cont.) Students who demonstrate understanding will: 

atmosphere each year and by the ways in which these gases 
are absorbed by the ocean and biosphere. (Secondary to HS-
ESS3.6) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS3.1) 
 
ESS3.B: Natural Hazards 
Natural hazards and other geologic events have shaped the 
course of human history; [they] have significantly altered 
the sizes of human populations and have driven human 
migrations. (HS-ESS3.1) 
 
ESS3.C: Human Impacts on Earth Systems  
The sustainability of human societies and the biodiversity 
that supports them requires responsible management of 
natural resources. (HS-ESS3.3) 
 
ESS3.D: Global Climate Change 
Though the magnitudes of human impacts are greater than 
they have ever been, so too are human abilities to model, 
predict, and manage current and future impacts. (HS-
ESS3.5) 
 
HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions  
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. (Secondary to HS-ESS3.2, 4) 

Create a computational simulation to illustrate the 
relationships among management of natural resources, the 
sustainability of human populations, and biodiversity. [HS-
ESS3.3] 
Evaluate or refine a technological solution that reduces 
impacts of human activities on natural systems. [HS-ESS3.4] 
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 systems. [HS-ESS3.5] 
Use a computational representation to illustrate the 
relationships among Earth systems and how those 
relationships are being modified due to human activity. [HS-
ESS3.6] 

Lab: Greenhouse. 
Temperature Lab: Alka-Seltzer/CO2. 
Greenhouse Gas Simulation: http://Phet.colorado.edu.  

http://phet.colorado.edu/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earth & Human Activity (cont.) Students who demonstrate understanding will: 

GLEs: SB.2; SD.1, 3; SE.1-3 
 
Suggested Pacing: 2 weeks 
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PHYSICAL SCIENCE 
Grade: 9-12 

Overview:  
Physical Science provides an introduction to the core concepts of physics and chemistry.  Laboratory work is an integral part of the 
inquiry-based learning process, helping students develop an understanding of the concepts as well as the process of science.  The first 
semester provides an introduction to the core concepts of chemistry (matter and its interactions) with little emphasis on mathematics. 
The second semester includes an exploration of mechanics (motion, forces, and energy), in addition to the development of important 
process skills.   

Length: Two semesters 

Credit: 1 

Prerequisites: None 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Matter & Its Interactions Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
Each atom has a charged substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places those 
with similar chemical properties in columns. The repeating 
patterns of this table reflect patterns of outer electron 
states. (HS-PS1.1-2) 
The structure and interactions of matter at the bulk scale 
are determined by electrical forces within and between 
atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
 
GLEs: SB.1 
 
Suggested Pacing: 5 weeks 

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. [HS-PS1.1] 
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. [HS-
PS1.3] 

Phet simulation: Build an Atom 
http://phet.colorado.edu.  
Black box experiment (for circumstantial evidence). 
Adopt an element and present its “life history” in a poster. 
Demo: Lithium vs. Sodium in Water. 
Lab: Trends Among the Elements. 
Periodic chart of objects (i.e., candy, shoes, hats). 

http://phet.colorado.edu/


 

Fairbanks North Star Borough School District   127 Physical Science 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Matter & Its Interactions (cont.) Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
The fact that atoms are conserved, together with knowledge 
of the chemical properties of the elements involved, can be 
used to describe and predict chemical reactions. (HS-PS1.2, 
7) 
 
GLEs: SB.1 
 
Suggested Pacing: 5 weeks 

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. [HS-PS1.2] 
Explain how the Law of Conservation of Mass help to 
support the atomic model of matter. 
Use mathematical representations to support the claim that 
atoms, and therefore mass, are conserved during a chemical 
reaction.  
[HS-PS1.7] 
Balance simple chemical equations. 
Measure solubility of solutes in solutions. 
Discuss the difference between concentration and 
saturation of solutes in solutions. 
Use power of ten notations to explain pH; explain the 
difference between acids and bases. 
Identify the range of the pH scale and give examples of 
strong and weak acids, and bases. 

Lab: Decompose water by electrolysis, noting volumes and 
ratios of products. 
Lab: Baking Soda and Acid. 
Lab: Salts and Solubility. 
Lab: pH Scale. 
PhET Online Lab: 
http://phet.colorado.edu.  
Lab: Empirical Formula of Zinc Chloride. 

PS1.C: Nuclear Processes 
Nuclear processes, including fusion, fission, and radioactive 
decays of unstable nuclei, involve release or absorption of 
energy. The total number of neutrons plus protons does not 
change in any nuclear process. (HS-PS1.8) 
 
HS-PS3: Energy 
 
PS3.D: Energy in Chemical Processes 
Although energy cannot be destroyed, it can be converted 
to less useful forms—for example, to thermal energy in the 
surrounding environment. (HS-PS3.3) 

Explain the Law of Conservation of Energy as it applies to 
transfers of energy for physical and chemical changes. (10) 
[SB2.1] 
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. [HS-
PS1.8] 
Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable problems 
that can be solved through engineering. [HS-ETS1.2] 
Discuss the role nuclear power for electrical generation may 
play in reducing the emission of greenhouse gases and for 
smaller Alaskan communities. 

Lab: Radioactive Decay. 
PhET Online Labs: 
http://phet.colorado.edu.  
Videos: Chernobyl: A Taste of Wormwood or the NOVA special 
Back to Chernobyl. 
Activity: Design an electric power system for a small 
community with a given set of environmental conditions, 
resources, population, and power needs. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Matter & Its Interactions (cont.) Students who demonstrate understanding will: 

http://phet.colorado.edu/
http://phet.colorado.edu/
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HS-ETS1: Engineering Design 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones that 
can be approached systematically, and decisions about the 
priority of certain criteria over others (trade-offs) may be 
needed. (Secondary to HS-PS1.6) 
 
GLEs: SB.2 
 
Suggested Pacing: 4 weeks 

  

SECOND SEMESTER 

Science Practice & Design Students who demonstrate understanding will: 

Lab Safety 
 
HS-ETS1: Engineering Design 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones that 
can be approached systematically, and decisions about the 
priority of certain criteria over others may be needed. (HS-
ETS1.2) 
 
GLEs: SA.1 
 
Suggested Pacing: 2 weeks 

Recognize that all measurements have some uncertainty. 
[SA1.1-2] 
Make and interpret line graphs and scatter plots. [SA1.1-2] 

Flinn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
Graphing skills packet. 
Investigation: Graphing Volume of Water in a Test Tube vs. 
Height of Water. 

Newton’s Law Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interaction 
 
PS2.A: Forces and Motion 
Newton’s second law accurately predicts changes in the 
motion of macroscopic objects. (HS-PS2.1) 

Distinguish between the terms speed, velocity, and 
acceleration. 
Use and interpret graphs that describe the motion of objects 
(position-time, velocity-time, acceleration-time). [SA1.1-2] 
Analyze data to support the claim that Newton’s second law 
of motion describes the mathematical 

Use sonic rangers (sonars) to match position vs. time; velocity 
vs. time graphs. 
Conduct races with electric cars and fan cars or cars rolling 
down ramps. 
Investigate collisions between spring-loaded cars. 
Conduct balloon races. 
Design apparatus to protect egg in free-fall using cost-effective 
approach. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Newton’s Law (cont.) Students who demonstrate understanding will: 

http://www.nap.edu/openbook.php?record_id=13165&page=114
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Momentum is defined for a particular frame of reference; it 
is the mass times the velocity of the object. (HS-PS2.2) 
If a system interacts with objects outside itself, the total 
momentum of the system can change; however, any such 
change is balanced by changes in the momentum of objects 
outside the system. (HS-PS2.2-3) 
 
HS-ETS1: Engineering Design 
 
ETS1.A: Defining and Delimiting an Engineering Problem 
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. (Secondary to HS-PS2.3) 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones that 
can be approached systematically, and decisions about the 
priority of certain criteria over others (trade-offs) may be 
needed. (Secondary to HS-PS2.3) 
 
GLEs: SA.1; SB.4 
 
Suggested Pacing: 5 weeks 

relationship among the net force on a macroscopic object, 
its mass, and its acceleration. [HS-PS2.1] 
Apply Newton’s three laws to explain inertia, acceleration 
when net force is not zero, and action-reaction forces. 
[SB4.1] 
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. [HS-PS2.2] 
Apply scientific and engineering ideas to design, evaluate, 
and refine a device that minimizes the force on a 
macroscopic object during a collision. [HS-PS2.3] 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Electricity & Magnetism Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces between 
distant objects. (HS-PS2.4) 
Forces at a distance are explained by fields (gravitational, 
electric, and magnetic) permeating space that can transfer 
energy through space. Magnets or electric currents cause 
magnetic fields; electric charges or changing magnetic fields 
cause electric fields. (HS-PS2.4-5) 
 
HS-PS3: Energy 
 
PS3.A: Definitions of Energy 
“Electrical energy” may mean energy stored in a battery or 
energy transmitted by electric currents. (Secondary to HS-
PS2.5) 
 
GLEs: SB.4; CS.E.2 
 
Suggested Pacing: 5 weeks 

Use mathematical representations of Newton’s law of 
gravitation and Coulomb’s law to describe and predict the 
gravitational and electrostatic forces between objects. [HS-
PS2.4] 
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. [HS-
PS2.5] 

Static Electric Forces Activity: Attraction and Repulsion 
(comparison to gravitational force). 
Build a simple circuit. 
Build a simple electromagnet. 
Build a simple motor. 

Work & Energy Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.A: Definitions of Energy PS3.A: Definition  
Energy is a quantitative property of a system that depends 
on the motion and interactions of matter and radiation 
within that system. That there is a single quantity called 
energy is due to the fact that 

Develop and use models to illustrate that energy at the 
macroscopic scale can be accounted for as a combination of 
energy associated with the motions of particles (objects) and 
energy associated with the relative positions of particles 
(objects). [HS-PS3.2] 

Construct pendulums and conversion. 
Calculate output and input work and set efficiency using 
multiple pulley arrangements to lift weights.  
Use spring scales to compare the force needed to pull an 
object up a ramp and to lift it the same height. Calculate 
efficiency.  
Thermochemistry Lab: Energy in a Candle. 

http://www.nap.edu/openbook.php?record_id=13165&page=120
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Work & Energy (cont.) Students who demonstrate understanding will: 

a system’s total energy is conserved, even as, within the 
system, energy is continually transferred from one object to 
another and between its various possible forms. (HS-PS3.1-
2) 
 
PS3.B: Conservation of Energy and Energy Transfer  
Conservation of energy means that the total change of 
energy in any system is always equal to the total energy 
transferred into or out of the system. (HS-PS3.1) 
Energy cannot be created or destroyed, but it can be 
transported from one place to another and transferred 
between systems.  
(HS-PS3.1, 4) 
Mathematical expressions, which quantify how the stored 
energy in a system depends on its configuration (e.g., 
relative positions of charged particles, compression of a 
spring) and how kinetic energy depends on mass and speed, 
allow the concept of conservation of energy to be used to 
predict and describe system behavior. (HS-PS3.1) 
The availability of energy limits what can occur in any 
system. (HS-PS3.1) 
 
GLEs: SB.2 
 
Suggested Pacing: 6 weeks 

Design, build, and refine a device that works within given 
constraints to convert one form of energy into another form 
of energy. [ HS-PS3.3] 
Build and test the efficiency for a simple machine. 
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). 
[HS-PS3.4] 

Model dwelling construction and insulation used in traditional 
Alaskan dwellings before modern insulating materials became 
available.  
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NATURAL RESOURCES: PHYSICAL SCIENCE 
Grade: 9-12 

Overview:  
Natural Resources: Physical Science is designed to explore multiple Environmental Natural Resources career pathways including 
Alaska’s fishing, forestry, mining, agriculture and aquaculture industries.  Over the course, students will discuss careers, 
employability, current issues in resource management leadership development, business management, animal science, and plant 
science. The focus for first semester is on further understanding of Earth’s chemical processes and human impact on our solid Earth 
and the atmosphere.  Second semester will focus on the physics of energy and application to energy sources in Alaska. Throughout 
the course, stress will be placed on safety, scientific vocabulary, scientific inquiry, experimentation and investigation, and validating 
and supporting evidence.  Technical writing skills will be introduced and practiced. 

Length: Two semesters 

Credit: 1 

Prerequisites: None 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER: CHEMISTRY 

AgriScience & Natural Resources Today Students who demonstrate understanding will: 

HS-ESS3: Energy 
 
ESS3.A: Natural Resources 
All forms of energy production and other resource 
extraction have associated economic, social, environmental, 
and geopolitical costs and risks as well as benefits. New 
technologies and social regulations can change the balance 
of these factors. (HS-ESS3.2) 
 
ESS3.C: Human Impacts on Earth Systems 
The sustainability of human societies and the biodiversity 
that supports them requires responsible management of 
natural resources. (HS-ESS3.3) 
 
GLEs: SA.1-3; S.C.1, 3; SE.1; S.F.1-3; S.G.2; CS.A.7 
 
Suggested Pacing: 4 weeks 

Understand how specific natural resource career pathways, 
resumes, and cover letters fit the science and natural 
resource industry. (9-11) [SA2.1]; (9-11) [SA3.1; SE1.1] 
Discuss agricultural issues that are relevant to the state. (9) 
[SE1.1] 
Create a market plan and begin an entrepreneurship. (9-11) 
[SA2.1] 
Understand that relationship between natural resource 
usage and the Alaska economy including exploitation and 
depletion. (9-11) [SF1.1-SF3.1]; (10) [SC1.3]; (11) [SA3.1] 
Conduct research and communicate results to resolve a 
problem that is related to land or water use. (9) [SC1.2]; (10) 
[SG2.1] 
Demonstrate that all organisms are linked to each other 
through the C cycle and the nitrogen cycle within an 
ecosystem affecting to global climate. (9-11) [SC3.1] 

Write a resume and cover letter; practice interviewing with 
business guests from the community. 
Make a list of the agricultural issues of the state; choose one 
and make a pros and cons PowerPoint. 
Implement a planned SAE or market project. 
Concept maps. 
Research what the State has as renewable resources. 
Research a local problem and communicate the results 
Town hall meeting/debate. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

AgriScience & Natural Resources Today (cont.) Students who demonstrate understanding will: 

 

Use maps as an effective resource management tool to 
assess climate, vegetation, topography, and other natural 
features. (10) [SC1.3] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based 
on cost-benefit ratios. [HS-ESS3.2] 
Create a computational simulation to illustrate the 
relationships among management of natural resources, the 
sustainability of human populations, and biodiversity. [HS-
ESS3.3] 

 

Meteorology Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.D: Weather and Climate 
The foundation for Earth’s global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this 
energy’s re-radiation into space. (HS-ESS2.2, 4) 
Gradual atmospheric changes were due to plants and 
other organisms that captured carbon dioxide and 
released oxygen.  
(HS-ESS2.6-7) 
Changes in the atmosphere due to human activity have 
increased carbon dioxide concentrations and thus affect 
climate. (HS-ESS2.4, 6) 
 
HS-ESS3: Earth and Human Activity 
ESS2.D: Weather and Climate 
Current models predict that, although future regional 
climate changes will be complex and varied, average 
global temperatures will 

Describe the causes, effects, prevention, and mitigations 
of human impact on climate. (10-11) [SD3.1] 
Collect and analyze weather statistics while comparing to 
local norms. (9-11) [SA1.1] 
Analyze geoscience data to make the claim that one-
change to the Earth's surface can create feedbacks that 
cause changes to other Earth systems. [HS-ESS2.2] 
Develop a quantitative model to describe the cycling of 
carbon among the hydrosphere, atmosphere, geosphere, 
and biosphere.  
[HS-ESS2.6] 
Construct an argument based on evidence about the 
simultaneous coevolution of Earth’s systems and life on 
Earth. [HS-ESS2.7] 
Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes 
in climate. [HS-ESS2.4] 
Construct an explanation based on evidence for how the 
availability of natural resources, occurrence of natural 
hazards, and changes in 

Using GLOBE, read the tables and graphs that show the 
trends in climate; give possible explanations. 
Lab: Bud Burst (GLOBE). 
Lab: Phenology (GLOBE). 
Graph sea ice extent in the last 50 years. 
Research migration dates of animals that travel seasonally. 
www.globe.gov 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Meteorology (cont.) Students who demonstrate understanding will: 

continue to rise. The outcomes predicted by global 
climate models strongly depend on the amounts of 

climate have influenced human activity.  
[HS-ESS3.1] 

 

http://www.globe.gov/
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human-generated greenhouse gases added to the 
atmosphere each year and by the ways in which these 
gases are absorbed by the ocean and biosphere. 
(Secondary to HS-ESS3.6) 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of 
human society. (HS-ESS3.1) 
 
ESS3.C: Human Impacts on Earth Systems 
Scientists and engineers can make major contributions by 
developing technologies that produce less pollution and 
waste and that preclude ecosystem degradation. (HS-
ESS3.4) 
 
ESS3.D: Global Climate Change 
Though the magnitudes of human impacts are greater 
than they have ever been, so too are human abilities to 
model, predict, and manage current and future impacts. 
(HS-ESS3.5) 
Through computer simulations and other studies, 
important discoveries are still being made about how the 
ocean, the atmosphere, and the biosphere interact and 
are modified in response to human activities. (HS-ESS3.6) 
 
GLEs: SA.1; SC.3; SD.3; CS.E.2 
 
Suggested Pacing: 3 weeks 

Evaluate or refine a technological solution that reduces 
impacts of human activities on natural systems. [HS-
ESS3.4] 
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 systems. [HS-ESS3.5] 
Use a computational representation to illustrate the 
relationships among Earth systems and how those 
relationships are being modified due to human activity. 
[HS-ESS3.6] 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Air Quality Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.D: Weather and Climate 
The foundation for Earth’s global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this 
energy’s re-radiation into space. (HS-ESS2.2, 4) 
Changes in the atmosphere due to human activity have 
increased carbon dioxide concentrations and thus affect 
climate.  
(HS-ESS2.4, 6) 
 
HS-ESS3: Earth and Human Activity 
 
ESS2.D: Weather and Climate 
Current models predict that, although future regional 
climate changes will be complex and varied, average 
global temperatures will continue to rise. The outcomes 
predicted by global climate models strongly depend on 
the amounts of human-generated greenhouse gases 
added to the atmosphere each year and by the ways in 
which these gases are absorbed by the ocean and 
biosphere. (Secondary to HS-ESS3.6) 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of 
human society. (HS-ESS3.1) 
 
ESS3.C: Human Impacts on Earth Systems 
Scientists and engineers can make major contributions by 
developing technologies that produce less pollution and 
waste and that preclude ecosystem degradation. (HS-
ESS3.4) 

Demonstrate how to collect air samples. (9-11) [SA1.1] 
Describe the major contributors to the local air quality. 
(11) [SD3.1] 
Research the climate change over the past years; discuss 
your findings. (11) [SD3.1] 
Analyze geoscience data to make the claim that one-
change to Earth's surface can create feedbacks that cause 
changes to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes 
in climate. [HS-ESS2.4] 
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.  
[HS-ESS3.1] 
Evaluate or refine a technological solution that reduces 
impacts of human activities on natural systems. [HS-
ESS3.4] 
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 systems. [HS-ESS3.5] 
Use a computational representation to illustrate the 
relationships among Earth systems and how those 
relationships are being modified due to human activity. 
[HS-ESS3.6] 

Guest Speaker: Air Quality Inspector; field trip around town 
to collect samples and analyze what you collect. 
Using GLOBE, look for trends in the climate. 
www.globe.gov.  
Lab: Ozone Detection. 
Lab: Airborne Particulate. 

http://www.globe.gov/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Air Quality (cont.) Students who demonstrate understanding will: 

ESS3.D: Global Climate Change 
Though the magnitudes of human impacts are  
greater than they have ever been, so too are human 
abilities to model, predict, and manage current and future 
impacts. (HS-ESS3.5) 
Through computer simulations and other studies, 
important discoveries are still being made about how the 
ocean, the atmosphere, and the biosphere interact and 
are modified in response to human activities. (HS-ESS3.6) 
 
GLEs: SA.1; SD.3 
 
Suggested Pacing: 2 weeks 

  

Geology Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.A: Earth Materials and Systems 
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
The geological record shows that changes to global and 
regional climate can be caused by interactions among 
changes in the sun’s energy output or Earth’s orbit, 
tectonic events, ocean circulation, volcanic activity, 
glaciers, vegetation, and human activities. These changes 
can occur on a variety of time scales from sudden (e.g., 
volcanic ash clouds) to intermediate (ice ages) to very 
long-term tectonic cycles. (HS-ESS2.4) 

Explain the interrelationship among the rock, water, and 
soil cycles. (11) [SD1.1] 
Describe the interrelationship of the water, carbon, rock, 
nitrogen, and oxygen cycle. (10) [SD1.2] 
Recognize the relationship of erosion and deposition 
including human causes. (9-11) [SD2.1] 
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. [HS-ESS2.1] 
Analyze geoscience data to make the claim that one-
change to Earth's surface can create feedbacks that cause 
changes to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes 
in climate. [HS-ESS2.4] 

Diagram a model of the rock cycle. 
Draw all the cycles together and show their 
interrelationship. 
Look at erosion and deposition in our community. 
Use a stream table to learn about erosion and deposition. 
Identify rocks in the three different types of rocks, discuss 
human causes of erosion, and design strategies to help 
reduce these causes. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Geology (cont.) Students who demonstrate understanding will: 

ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
Plate tectonics is the unifying theory that explains the 
past and current movements of the rocks at Earth’s 
surface and provides a framework for understanding its 
geologic history. Plate movements are responsible for 
most continental and ocean-floor features and for the 
distribution of most rocks and minerals within Earth’s 
crust. (HS-ESS2.B Grade 8 GBE; HS-ESS2.1) 
 
ESS2.C: The Roles of Water in Earth's Surface Processes 
The abundance of liquid water on Earth’s surface and its 
unique combination of physical and chemical properties 
are central to the planet’s dynamics. These properties 
include water’s exceptional capacity to absorb, store, and 
release large amounts of energy, transmit sunlight, 
expand upon freezing, dissolve and transport materials, 
and lower the viscosities and melting points of rocks. 
(HS-ESS2.5) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of 
human society. (HS-ESS3.1) 
 
GLEs: SD.1-2; CS.E.2 
 
Suggested Pacing: 3 weeks 

Plan and conduct an investigation of the properties 
of water and its effects on Earth materials and surface 
processes. [HS-ESS2.5] 
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. [HS-ESS3.1] 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Soil Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.A: Earth Materials and Systems 
The geological record shows that changes to global and 
regional climate can be caused by interactions among 
changes in the sun’s energy output or Earth’s orbit, 
tectonic events, ocean circulation, volcanic activity, 
glaciers, vegetation, and human activities. These changes 
can occur on a variety of time scales from sudden (e.g., 
volcanic ash clouds) to intermediate (ice ages) to very 
long-term tectonic cycles. 
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (Secondary to  
HS-ESS2.4) 
 
ESS2.D: Weather and Climate 
The foundation for Earth’s global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this 
energy’s re-radiation into space. (HS-ESS2.2, 4) 
Gradual atmospheric changes were due to plants and 
other organisms that captured carbon dioxide and 
released oxygen. (HS-ESS2.6-7) 
Changes in the atmosphere due to human activity have 
increased carbon dioxide concentrations and thus affect 
climate.  
(HS-ESS2.4, 6) 
 
GLEs: SA.3; SD.1-2; SF.1-3; CS.C.1 
 
Suggested Pacing: 2 weeks 

Locate local land use policies and discuss them. (11) 
[SA3.1] 
Explain the interrelationship among the rock, water, and 
soil cycles. (11) [SD1.1] 
Recognize the dynamic integration of erosion and 
deposition including human causes. (11) [SD2.1] 
Discuss the role of subsistence and non-subsistence life 
styles on the soil including recreation. (9-11) [SF1.1-3.1] 
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. [HS-ESS2.1] 
Analyze geoscience data to make the claim that one-
change to Earth's surface can create feedbacks that cause 
changes to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes 
in climate. [HS-ESS2.4] 
Develop a quantitative model to describe the cycling of 
carbon among the hydrosphere, atmosphere, geosphere, 
and biosphere. [HS-ESS2.6] 

Using the local topographic plot maps, locate the zones, and 
discuss your findings. 
Work with a scenario on land; use policies and its effects on 
the economy and land. (11) [SA3.1] 
Make a diagram of the rock cycle. 
Locate erosion and deposition in the community, and try to 
identify the causes. 
Using GIS, make a map of a local area, add layers to your 
map with pH, soil chemistry facts, and a third layer with 
vegetation. 
Investigate local soils using: 
www.websoilsurvey.sc.egov.usda.gov  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Water Quality Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
ESS2.A: Earth Materials and Systems 

Explain the interrelationship among the rock, water, and 
soil cycles. (11) [SD1.2] 

Make a model of the water cycle. 

http://www.websoilsurvey.sc.egov.usda.gov/
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The geological record shows that changes to global and 
regional climate can be caused by interactions among 
changes in the sun’s energy output or Earth’s orbit, 
tectonic events, ocean circulation, volcanic activity, 
glaciers, vegetation, and human activities. These changes 
can occur on a variety of time scales from sudden (e.g., 
volcanic ash clouds) to intermediate (ice ages) to very 
long-term tectonic cycles. (HS-ESS2.4) 
 
ESS2.C: The Roles of Water in Earth's Surface Processes 
The abundance of liquid water on Earth’s surface and its 
unique combination of physical and chemical properties 
are central to the planet’s dynamics. These properties 
include water’s exceptional capacity to absorb, store, and 
release large amounts of energy, transmit sunlight, 
expand upon freezing, dissolve and transport materials, 
and lower the viscosities and melting points of rocks. 
(HS-ESS2.5) 
 
ESS2.D: Weather and Climate 
Gradual atmospheric changes were due to plants and 
other organisms that captured carbon dioxide and 
released oxygen.  
(HS-ESS2.6-7) 
Changes in the atmosphere due to human activity have 
increased carbon dioxide concentrations and thus affect 
climate.  
(HS-ESS2.4, 6) 
 
GLEs: SA.3; SB.3; SD.1; SE.2; S.F.1-3 
 
Suggested Pacing: 4 weeks 

Demonstrate how molecular bonding affects water 
quality. 
Compare chemical and physical changes. (9) [SB3.1] 
Model point source and non-point source pollution; give 
examples in our community. (11) [SE2.1] 
Compare subsistence and non-subsistence life styles in 
relationship to its effects on water quality. (9-11) [SF1.1-
3.1] 
Explain the role of the Clean Water Act and other water 
quality control laws. (11) [SA3.1] 
Use a model to describe how variations in the flow of 
energy into and out of Earth’s systems result in changes 
in climate. [HS-ESS2.4] 
Plan and conduct an investigation of the properties of 
water and its effects on Earth materials and surface 
processes. [HS-ESS2.5] 
Develop a quantitative model to describe the cycling of 
carbon among the hydrosphere, atmosphere, geosphere, 
and biosphere. [HS-ESS2.6] 

Using a Venn diagram, sort chemical and physical changes; 
discuss your diagram. 
Research and communicate your findings of recreational 
use. 
Collect water samples from local streams and sloughs to 
compare the pH, dissolved oxygen, micro and macro 
invertebrates, and chemistry. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

SECOND SEMESTER: PHYSICS 

AgriScience & Natural Resources Today Students who demonstrate understanding will: 

HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
All forms of energy production and other resource 
extraction have associated economic, social, 
environmental, and geopolitical costs and risks as well as 
benefits. New technologies and social regulations can 
change the balance of these factors. (HS-ESS3.2) 
 
ESS3.C: Human Impacts on Earth Systems 
The sustainability of human societies and the 
biodiversity that supports them requires responsible 
management of natural resources. (HS-ESS3.3) 
 
GLEs: SA.1-3; SC.1, 3; SE.1; SF.1-3; S.G.2; CS.A.7 
 
Suggested Pacing: 4 weeks 

Understand how specific natural resource career 
pathways, resumes, and cover letters fit the science and 
natural resource industry. (9-11) [SA2.1; SA3.1; SE1.1] 
Discuss agricultural issues that are relevant to the State. 
(9) [SE1.1] 
Create a market plan, and begin an entrepreneurship. (9-
11) [SA2.1] 
Understand that relationship between natural resource 
usage and the Alaska economy including exploitation and 
depletion. (9-11) [SF1.1-SF3.1]; (10) [SC1.3]; (11) [SA3.1] 
Conduct research and communicate results to resolve a 
problem that is related to land or water use. (9) [SC1.2]; 
(10) [SG2.1] 
Demonstrate that all organisms are linked to each other 
through the C cycle and the nitrogen cycle within an 
ecosystem affecting to global climate. (9-11) [SC3.1] 
Use maps as an effective resource management tool to 
assess climate, vegetation, topography, and other natural 
features. (10) [SC1.3] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral 
resources based on cost-benefit ratios. [HS-ESS3.2] 
Create a computational simulation to illustrate the 
relationships among management of natural 
resources, the sustainability of human populations, and 
biodiversity.[HS-ESS3.3] 

Write a resume and cover letter; practice interviewing with 
business guests from the community. 
Make a list of the agricultural issues of the State, choose 
one, and make a pros and cons PowerPoint. 
Implement a planned SAE or market project. 
Concept maps. 
Research what the State has as renewable resources. 
Research a local problem and communicate the results. 
Town hall meeting/debate. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Sources of Energy Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.A: Definitions of Energy 
Energy is a quantitative property of a system that 
depends on the motion and interactions of matter and 
radiation within that system. That there is a single 
quantity called energy is due to the fact that a system’s 
total energy is conserved, even as, within the system, 
energy is continually transferred from one object to 
another and between its various possible forms. (HS-
PS3.1-2) 
At the macroscopic scale, energy manifests itself in 
multiple ways, such as in motion, sound, light, and 
thermal energy. (HS-PS3.2-3) 
 
HS-PS4: Waves and Their Applications in 
Technologies for Information Transfer 
 
PS3.D: Energy in Chemical Processes 
Solar cells are human-made devices that likewise capture 
the sun’s energy and produce electrical energy. 
(Secondary to HS-PS4.5) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
All forms of energy production and other resource 
extraction have associated economic, social, 
environmental, and geopolitical costs and risks as well as 
benefits. New technologies and social regulations can 
change the balance of these factors. (HS-ESS3.2) 
 
ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider  

Define the different types of energy and how they are 
produced. 
Explain the difference between renewable and non-
renewable energy resources. 
Discuss alternative energy applications used in Alaska. (9-
11) [SA3.1] 
Using a series of labs, understand the periodic table and 
how it is organized. (9-11) [SB1.1] 
Using models show the combustion of fuels in a hands-on 
approach to stoichiometry. (9-11) [SB1.1] 
Using different grains create biofuels. (10-11) [SB2.1] 
Complete a lab demonstrating complete and incomplete 
combustion. 
Work through a series of labs with hydrogen cell cars to 
understand the limits and advantages of hydrogen cells. 
(9-11) [SE2.1] 
Students should be able to trace the transformation of 
energy through different energy systems. (10-11) [SB2.1] 
Using atom-modeling, model the C family. (9-10) [SB1.1] 
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.  
[HS-ESS3.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral 
resources based on cost-benefit ratios. [HS-ESS3.2] 
Create a computational simulation to illustrate the 
relationships among management of natural resources, 
the sustainability of human populations, and biodiversity. 
[HS-ESS3.3] 

Activity Labs: NEED project. 
Lab Aids: Biofuels 
Investigating Ethanol Production and Combustion. 
Conduct experiments with the Hydrogen Cell 
 Car kits. 
Lab Aids: SEPUP Units 
Issues and Physical Science Energy. 
Use digital tutorials and games to learn about projected 
energy consumption. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 
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Sources of Energy (cont.) Students who demonstrate understanding will: 

social, cultural, and environmental impacts.  
(HS-ETS1.3) 
 
ESS3.C: Human Impacts on Earth Systems 
Scientists and engineers can make major contributions by 
developing technologies that produce less pollution and 
waste and that preclude ecosystem degradation. 
 
ESS2.D: Weather and Climate 
Current models predict that, although future regional 
climate changes will be complex and varied, average 
global temperatures will continue to rise. The outcomes 
predicted by global climate models strongly depend on 
the amounts of human-generated greenhouse gases 
added to the atmosphere each year and by the ways in 
which these gases are absorbed by the ocean and 
biosphere. (Secondary to HS-ESS3.6) 
 
ESS3.D: Global Climate Change 
Through computer simulations and other studies, 
important discoveries are still being made about how the 
ocean, the atmosphere, and the biosphere interact and 
are modified in response to human activities. (HS-ESS3.6) 
 
GLEs: SB.1-2; SE.2; CS.E.2 
 
Suggested Pacing: 3 weeks 

Evaluate or refine a technological solution that reduces 
impacts of human activities on natural systems. [HS-
ESS3.4] 
Use a computational representation to illustrate the 
relationships among Earth systems and how those 
relationships are being modified due to human activity. 
[HS-ESS3.6] 
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. [HS-PS3.1] 
Develop and use models to illustrate that energy at the 
macroscopic scale can be accounted for as a combination 
of energy associated with the motions of particles 
(objects) and energy associated with the relative 
positions of particles (objects). [HS-PS3.2] 
Design, build, and refine a device that works within given 
constraints to convert one form of energy into another 
form of energy. [HS-PS3.3] 

 

Motion Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
The structure and interactions of matter at the bulk scale 
are determined by electrical forces within and between 
atoms. (secondary to  

Explain and demonstrate the Laws of Motion. (9-11) 
[SB4.1] 
Design an experiment to show Newton’s first two laws of 
motion. (9-11) [SB4.1] 
Understand the Law of Conservation of Energy as it 
applies to transfers of potential and kinetic  

 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Motion (cont.) Students who demonstrate understanding will: 

HS-PS2.6) 
 
HS-PS2: Motion and Stability: Forces and Interactions 

energy for moving objects. (9) [SB3.2] 
Demonstrate acceleration speed and velocity in a 
designed lab. (9-11) [SB4.1]; (9) [SB4.2] 

Using a student’s constructed marble raceway, demonstrate 
the Laws of Motion and acceleration. 
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PS2.A: Forces and Motion 
Newton’s second law accurately predicts changes in the 
motion of macroscopic objects. (HS-PS2.1) 
Momentum is defined for a particular frame of reference; 
it is the mass times the velocity of the object. (HS-PS2.2) 
If a system interacts with objects outside itself, the total 
momentum of the system can change; however, any such 
change is balanced by changes in the momentum of 
objects outside the system. (HS-PS2.2-3) 
 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces 
between distant objects. (HS-PS2.4) 
 
HS-PS3: Energy 
 
PS3.B: Conservation of Energy and Energy Transfer 
Conservation of energy means that the total change of 
energy in any system is always equal to the total energy 
transferred into or out of the system. (HS-PS3.1) 
Energy cannot be created or destroyed, but it can be 
transported from one place to another and transferred 
between systems. (HS-PS3.1, 4) 

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. [HS-PS2.1] 
Use mathematical representations of Newton’s Law of 
Gravitation and Coulomb’s Law to describe and predict 
the gravitational and electrostatic forces between objects. 
[HS-PS2.4] 
Create a computational model to calculate the change in 
energy of the other component(s) and energy flows in and 
out of the system are known. [HS-PS3.1] 
Develop and use models to illustrate that energy at the 
macroscopic scale can be accounted for as a combination 
of energy associated with the motions of particles 
(objects) and energy associated with the relative 
positions of particles (objects). [HS-PS3.2] 

Using the lab cars and Vernier’s Probeware, demonstrate 
acceleration and velocity in relation to weight placement on 
the cars. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Motion (cont.) Students who demonstrate understanding will: 

Mathematical expressions, which quantify how the stored 
energy in a system depends on its configuration (e.g. 
relative positions of charged particles, compression of a 
spring) and how kinetic energy depends on mass and 
speed, allow the concept of conservation of energy to be 
used to predict and describe system behavior. (HS-PS3.1) 
 
GLEs: SB.4 
 
Suggested Pacing: 3 weeks 

  

Physics of Energy Students who demonstrate understanding will: 
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HS-PS4: Waves and Their Applications in 
Technologies for Information Transfer 
 
PS4.A: Wave Properties 
The wavelength and frequency of a wave are related to 
one another by the speed of travel of the wave, which 
depends on the type of wave and the medium through 
which it is passing. (HS-PS4.1) 
[From the 3-5 grade band endpoints] Waves can add or 
cancel one another as they cross, depending on their 
relative phase (i.e., relative position of peaks and troughs 
of the waves), but they emerge unaffected by each other. 
(Boundary: The discussion at this grade level is 
qualitative only; it can be based on the fact that two 
different sounds can pass a location in different 
directions without getting mixed up.) (HS-PS4.3) 
 
PS4.B: Electromagnetic Radiation 
Electromagnetic radiation (e.g., radio, microwaves, light) 
can be modeled as a wave of  

Discuss alternative energies being used in Alaska. (9-11) 
[SE3.1] 
Explore how hydrogen cells function in the laboratory. (9-
11) [SE2.1] 
Understand the Law of Conservation of Energy as it 
applies to transfers of potential and kinetic energy for 
moving objects. (9) [SB3.2] 
Demonstrate the strength and effects of the forces of 
nature. (9-11) [SB4.2] 
Use mathematical representations to support a claim 
regarding relationships among the frequency, 
wavelength, and speed of waves traveling in various 
media. [HS-PS4.1] 
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. 
[HS-PS4.3] 

Have each student highlight the pros and cons of the 
different alternative energies used in Alaska. 
Using the hydrogen car kits, build a model and race it 
against the other kit cars. (Do modifications to improve 
your car). 
Using the lab cars, demonstrate the first two laws of 
Newton. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Physics of Energy (cont.) Students who demonstrate understanding will: 

changing electric and magnetic fields or as particles 
called photons. The wave model is useful for explaining 
many features of electromagnetic radiation, and the 
particle model explains other features. (HS-PS4.3) 
When light or longer wavelength electromagnetic 
radiation is absorbed in matter, it is generally converted 
into thermal energy (heat). Shorter wavelength 
electromagnetic radiation (ultraviolet, X-rays, gamma 
rays) can ionize atoms and cause damage to living cells. 
(HS-PS4.4) 
Photoelectric materials emit electrons when they absorb 
light of a high-enough frequency. (HS-PS4.5)  
 
GLEs: SB.3-4 
 
Suggested Pacing: 3 weeks 

Evaluate the validity and reliability of claims in published 
materials of the effects that different frequencies of 
electromagnetic radiation have when absorbed by matter. 
[HS- PS4.4] 
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. [HS-PS4.5] 

 

Mechanics Students who demonstrate understanding will: 
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HS-ETS1.A: Engineering Design 
 
ETS1.A: Defining and Delimiting an Engineering 
Problem 
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. (Secondary to HS-PS2.3) 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones 
that can be approached systematically, and decisions 
about the priority of certain criteria over others (trade-
offs) may be needed. (Secondary to HS-PS2.3) 

Explain the basics of electric and gas engines.  
(9-11) [SB4.2] 
Explain how fluid mechanics work. (11) [SB4.1] 
Design a drawing of a structure that can be built. (9-11) 
[SA1.1]; (9) [SA2.1; SB2.1] 
Develop and use basic drafting skills. (9-11) [SA1.1] 
Apply scientific and engineering ideas to design, evaluate, 
and refine a device that minimizes the force on a 
macroscopic object during a collision. [HS-PS2.3] 
Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable 
problems that can be solved through engineering. [HS-
ETS1.2] 

Demo Fluid Mechanics: Make a device that works with fluid 
mechanics. 
Create a draft and then use that draft to create the object. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Mechanics (cont.) Students who demonstrate understanding will: 

GLEs: SA.1-3; SB.2, 4 
 
Suggested Pacing: 3 weeks 

  

Electricity Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
Forces at a distance are explained by fields (gravitational, 
electric, and magnetic) permeating space that can 
transfer energy through space. Magnets or electric 
currents cause magnetic fields; electric charges or 
changing magnetic fields cause electric fields. (HS-PS2.4-
5) 
 
PS3.A: Definitions of Energy 
“Electrical energy” may mean energy stored in a battery 
or energy transmitted by electric currents. (Secondary to 
HS-PS2.5) 
 
GLEs: SB.2; SC.3; SD.3 
 
Suggested Pacing: 2 weeks 

Explain the difference between AC/DC current. (10-11) 
[SD3.1] 
Build series, parallel, and compound circuits in the lab. 
(9) [SB2.2] 
Demonstrate the understanding of resistance, insulator, 
conductor, semi–conductor, and super conductors. (9-11) 
[SC3.1] 
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. [HS-PS2.5] 

Using the electric lab kits, build parallel and series circuits.  
Compound electrical wiring can also be constructed and 
diagramed. 
Learn how to wire simple and complex household wiring by 
practicing. 
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CONCEPTUAL PHYSICS 
Grade: 10-12 

Overview:  
Conceptual Physics is a year-long introductory general physics course that will build an understanding of the concepts of physics. 
Laboratory work is an integral part of the inquiry-based learning process, helping students develop an understanding of the concepts as 
well as the process of science. The first semester of Conceptual Physics is an in-depth exploration of mechanics. The second semester 
includes an in-depth exploration of electricity and magnetism. Additional topics may include heat and thermodynamics, waves, sound, 
optics, atomic physics. And nuclear physics. 

Length: Two semesters 

Credit: 1 

Prerequisites: Algebra I or Teacher 
Recommendation 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Scientific Practice & Design Students who demonstrate understanding will: 

HS-PS3: Energy  
 
PS3.A: Definitions of Energy  
Energy is a quantitative property of a system that 
depends on the motion and interactions of matter and 
radiation within that system. That there is a single 
quantity called energy is due to the fact that a system’s 
total energy is conserved, even as, within the system, 
energy is continually transferred from one object to 
another and between its various possible forms. (HS-
PS3.1-2) 
 
PS3.B: Conservation of Energy and Energy Transfer  
Conservation of energy means that the total change of 
energy in any system is always equal to the total energy 
transferred into or out of the system. (HS-PS3.1) 
Energy cannot be created or destroyed, but it can be 
transported from one place to another and transferred 
between systems.  
(HS-PS3.1, 4) 
Mathematical expressions, which quantify how the stored 
energy in a system depends on its configuration (e.g. 
relative positions of charged  

Define uniform motion and develop a way to measure 
speed, distinguishing between constant speed and 
changing speed. 
Differentiate between speed and velocity. 
Create position-time and velocity-time graphs and 
describe the motion of objects based on the graphical 
representation. (9-11) [SA1.1-2]   
Define uniform acceleration and distinguish it from 
constant velocity. 

Use race cars and sonic ranger devices to create distance vs. 
time graphs. 
Balloon races. 
Design an experiment to show that acceleration is 
occurring. 
Create a computational model or simulation of a 
phenomenon, designed device, process, or system. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 
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particles, compression of a spring) and how kinetic 
energy depends on mass and speed, allow the concept of 
conservation of energy to be used to predict and describe 
system behavior. (HS-PS3.1) 
The availability of energy limits what can occur in any 
system. (HS-PS3.1) 
 
GLEs: SA.1; SB.4 
 
Suggested Pacing: 4 weeks 

  

Forces of Nature & Newton’s Three Laws Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.A: Forces and Motion  
Newton’s second law accurately predicts changes in the 
motion of macroscopic objects. (HS-PS2.1) 
Momentum is defined for a particular frame of reference; 
it is the mass times the velocity of the object. (HS-PS2.2) 
If a system interacts with objects outside itself, the total 
momentum of the system can change; however, any such 
change is balanced by changes in the momentum of 
objects outside the system. (HS-PS2.2-3) 
 
PS2.B: Types of Interactions  
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces 
between distant objects. (HS-PS2.4) 
Forces at a distance are explained by fields (gravitational, 
electric, and magnetic) permeating space that can 
transfer energy  

Define inertia. 
Distinguish between volume, mass, and weight. 
Distinguish between force and net force. 
Demonstrate simple vector addition to how forces at 
angles produce a net force. 
Determine a resultant vector from two component 
vectors using scale drawings. 
Distinguish between dynamic and static equilibrium and 
explain how these relationships are expressions of 
newton’s first two laws. (9-11) [SB4.1] 
Apply Newton’s laws to various contexts. 
Explain how friction affects motion. 
Demonstrate that the action of one object on another 
produces an equal and opposite reaction back on the 
original object. (10) [SB4.1] 
Explain why the accelerations caused by an action force 
and by a reaction force do not have to be equal. 
Explain why action and reaction forces do not cancel. 
Distinguish between action-reaction pairs and forces in 
equilibrium. 
Explain the significance of an inverse square law. 

Design an experiment to show constant velocity when net 
force is zero and changing velocity when forces are 
unbalanced. 
Physics treasure hunt with vectors. 
Scale drawings with rulers and protractors to add vectors. 
Lab: Hang Time. 
Analyze data using tools, technologies, and/or models (e.g., 
computational, mathematical) in order to make valid and 
reliable scientific claims or determine an optimal design 
solution.  
Plan and conduct an investigation individually and 
collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, and 
accuracy of data needed to produce reliable measurements 
and consider limitations on the precision of the data (e.g., 
number of trials, cost, risk, time), and refine the design 
accordingly.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Forces of Nature & Newton’s Three Laws (cont.) Students who demonstrate understanding will: 

through space. Magnets or electric currents cause 
magnetic fields; electric charges or changing magnetic 
fields cause electric fields. (HS-PS2.4-5) 
 
GLEs: SB.4 
 
Suggested Pacing: 7 weeks 

State the relationship between time, applied force, and 
the change in momentum known as impulse. 
Correctly explain what is true about the total momentum 
in a system when no outside forces act on the system  (the 
law of conservation of momentum). 
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Energy & Energy Transformations (Work) Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.A: Definitions of Energy  
Energy is a quantitative property of a system that 
depends on the motion and interactions of matter and 
radiation within that system. That there is a single 
quantity called energy is due to the fact that a system’s 
total energy is conserved, even as, within the system, 
energy is continually transferred from one object to 
another and between its various possible forms. (HS-
PS.1-2) 
At the macroscopic scale, energy manifests itself in 
multiple ways, such as in motion, sound, light, and 
thermal energy. (HS-PS3.2-3) 
These relationships are better understood at the 
microscopic scale, at which all of the different 
manifestations of energy can be modeled as a 
combination of energy associated with the motion of 
particles and energy associated with the configuration 
(relative position of the particles). In some cases, the 
relative position energy can be thought of as stored in 
fields (which mediate interactions between particles). 
This last concept includes radiation, a phenomenon in 
which energy stored in fields moves across space. (HS-
PS3.2) 

Define mechanical work, gravitational potential energy, 
and kinetic energy. 
Explain that the total of the two energies is the same at 
any point along the fall and that this is an example of the 
law of conservation of mechanical energy. (9) [SB3.2] 
Explain how mechanical energy can be converted to 
thermal energy through heat transfers during collisions. 
(9-10) [SB2.1]  
Define efficiency in terms of mechanical work done and 
mechanical work input. 
Distinguish between elastic and inelastic collisions. 
Describe the relationship between temperature and 
kinetic energy. 
Define heat and explain why it is incorrect to think of 
matter as containing heat. 
State the first law of thermodynamics and relate it to 
conservation of energy. 
State the second law of thermodynamics and relate it to 
the possibility of building machines that are perfectly 
efficient (or better). (9-11) [SB2.1] 
Define specific heat capacity.  
Explain how the high specific heat capacity of water 
affects the climate on our planet in various  

Design and Alaskan house which minimizes heat loss.  
Measure heat flow in fiberglass insulation.  
Make pendulums to illustrate energy. 
Have students set up two or more pulley arrangements to 
lift weights; calculate output and input work and efficiency. 
Use spring scales to pull an object up a ramp vs. lifting it the 
same height; calculate efficiency. 
Lab: Black Can/Silver Can. 
Develop and use a model based on evidence to illustrate the 
relationships between systems or between components of a 
system.  
Design, evaluate, and/or refine a solution to a complex real-
world problem, based on scientific knowledge, student-
generated sources of evidence, prioritized criteria, and 
tradeoff considerations.  
Plan and conduct an investigation individually and 
collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, and 
accuracy of data needed to produce reliable measurements 
and consider limitations on the precision of the data (e.g., 
number of trials, cost, risk, time), and refine the design 
accordingly.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Energy & Energy Transformations: Work (cont.) Students who demonstrate understanding will: 

PS3.B: Conservation of Energy and Energy Transfer 
Conservation of energy means that the total change of 
energy in any system is always equal to the total energy 
transferred into or out of the system. (HS-PS3.1) 
Energy cannot be created or destroyed, but it can be 
transported from one place to another and transferred 
between systems. (HS-PS3.1, 4) 
Mathematical expressions, which quantify how the stored 
energy in a system depends on its configuration (e.g. 
relative positions of charged particles, compression of a 
spring) and how kinetic energy depends on mass and 
speed, allow the concept of conservation of energy to be 
used to predict and describe system behavior.  

situations. 
Distinguish between radiative, conductive and convective 
heat transfer. 
Explain the affect of albedo on radiative heat transfer. 
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(HS-PS3.1) 
The availability of energy limits what can occur in any 
system. (HS-PS3.1) 
Uncontrolled systems always evolve toward more stable 
states—that is, toward more uniform energy distribution 
(e.g., water flows downhill, objects hotter than their 
surrounding environment cool down). (HS-PS3.4) 
 
GLEs: SB.2-3; CS.E.2 
 
Suggested Pacing: 7 weeks 

SECOND SEMESTER 

Electricity & Magnetism Students who demonstrate understanding will: 

HS-PS4: Waves & Their Applications in Technologies 
for Information Transfer 
 
PS4.B: Electromagnetic Radiation 
Electromagnetic radiation (e.g., radio,  

Distinguish between electric, magnetic, and gravitational 
forces. (11) [SB4.2] 
Perform simple experiments to demonstrate static charge 
separation by friction. 

Scotch tape attraction/repulsion. 
Have students use electroscopes to explore charging by 
induction and by conduction. 
Plasma ball lamp demonstrations. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Electricity & Magnetism (cont.) Students who demonstrate understanding will: 

microwaves, light) can be modeled as a wave of changing 
electric and magnetic fields or as particles called photons. 
The wave model is useful for explaining many features of 
electromagnetic radiation, and the particle model 
explains other features. (HS-PS4.3) 
When light or longer wave length electromagnetic 
radiation is absorbed in matter, it is generally converted 
into thermal energy (heat). Shorter wavelength 
electromagnetic radiation (ultraviolet, X-rays, gamma 
rays) can ionize atoms and cause damage to living cells. 
(HS-PS4.4) 
Photoelectric materials emit electrons when they absorb 
light of a high-enough frequency. (HS-PS4.5) 
 
PS3.D: Energy in Chemical Processes  
Solar cells are human-made devices that likewise capture 
the sun’s energy and produce electrical energy. 
(Secondary to HS-PS4.5) 
 

Demonstrate that there are two types of electric charge 
and the like charges repel and unlike charges attract. 
State Coulomb’s law for the magnitude of the electric 
attraction or repulsion between point charges. 
Distinguish between insulators and conductors. 
Distinguish between electric potential energy and electric 
potential. 
Explain the analogy between the flow of electric current 
and the flow of water through piping systems. 
Explain the analogy between electric resistance and the 
difficulty of pushing fluids through pipes of various 
diameters. 
Distinguish between parallel and series circuits. (9) 
[SB2.2] 
Distinguish between AC and DC electric power sources. 
Explain how moving charged particles produce magnetic 
fields. 
Compare and contrast an electric motor and an electric 
generator. 

Have students build a circuit with a switch, a light bulb, and 
a battery.   
On a simple series circuit with a single switch and light bulb 
have students place a magnetic compass over one of the 
wires.  
Demo: AM Radio- Electromagnetic Effect. 
PhET Simulation: Radio Wave Generation. 
PhET Simulation: Models of the Hydrogen Atom. 
Demo: Using a battery, a coil of wire, and an un-magnetized 
nail to build an electromagnet that will pick up a steel paper 
clip. 
Evaluate the validity and reliability of multiple claims that 
appear in scientific and technical texts or media reports, 
verifying the data when possible.  
Communicate technical information or ideas (e.g., about 
phenomena and/or the process of development and the 
design and performance of a proposed process or system) 
in multiple formats (including orally, graphically, textually, 
and mathematically). 
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HS-PS4: Waves and Their Applications in 
Technologies for Information Transfer 
 
PS4.A: Wave Properties  
Information can be digitized (e.g., a picture stored as the 
values of an array of pixels); in this form, it can be stored 
reliably in computer memory and sent over long 
distances as a series of wave pulses. (HS-PS4.2, 5) 
 
PS4.B: Electromagnetic Radiation  
Photoelectric materials emit electrons when they absorb 
light of a high-enough frequency.  
(HS-PS4.5) 

Discuss how the Earth’s magnetic field deflects high-
energy charged particles.  
Explain the aurora. 
Systems can be designed to cause a desired effect.  
Can 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. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Electricity & Magnetism (cont.) Students who demonstrate understanding will: 

PS4.C: Information Technologies and 
Instrumentation  
Multiple technologies based on the understanding of 
waves and their interactions with matter are part of 
everyday experiences in the modern world (e.g., medical 
imaging, communications, scanners) and in scientific 
research. They are essential tools for producing, 
transmitting, and capturing signals and for storing and 
interpreting the information contained in them. (HS-
PS4.5) 
 
GLEs: SB.2-3; SF.1, 3; CS.E.2 
 
Suggested Pacing: 2 weeks 

  

Waves as Energy Students who demonstrate understanding will: 

HS-PS4: Waves and Their Applications in 
Technologies for Information Transfer 
 
PS4.A: Wave Properties  
The wavelength and frequency of a wave are related to 
one another by the speed of travel of the wave, which 
depends on the type of wave and the medium through 
which it is passing. (HS-PS4.1) 
Information can be digitized (e.g., a picture stored as the 
values of an array of pixels); in this form, it can be stored 
reliably in computer memory and sent over long 
distances as a series of wave pulses. (HS-PS4.2, 5) 
[From the 3–5 grade band endpoints] Waves can add or 
cancel one another as they cross, depending on their 
relative phase (i.e., relative position of peaks and troughs 
of the waves), but they emerge unaffected by each other. 
(Boundary: The discussion at this grade level is 
qualitative only; it can be based on the fact that  

Describe the model of light that explains it in terms of 
oscillations in the electric and magnetic fields of charged 
particles. 
Explain how this leads to the wave model of light. 
Describe the basic types and properties of waves. (9-10) 
[SB3.3]; (9) [SB4.3] 
Describe reflection, refraction and diffraction of waves. 
(9-10) [SB3.3] 
Use polarization of transverse wave to explain that light is 
a transverse wave and to also explain how polarized 
sunglasses work. 
Compare the relative wavelengths of different forms of 
electromagnetic radiation. (10) [SB3.3]  
Discuss the quantum model for light, the bohr model of 
the atom, and light frequency and energy are related in 
this model. 
Understand that empirical evidence is required to 
differentiate between cause and correlation and make 
claims about specific causes and effects. (HS-PS4.1) 

Generate waves using Slinkys. 
Demonstrate the difference between transverse and 
longitudinal waves. 
Use sunglasses or polarizing filters to remove glare. 
Evaluate the validity and reliability of multiple claims that 
appear in scientific and technical texts or media reports, 
verifying the data when possible.  
Communicate technical information or ideas (e.g., about 
phenomena and/or the process of development and the 
design and performance of a proposed process or system) 
in multiple formats (including orally, graphically, textually, 
and mathematically).  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Waves as Energy (cont.) Students who demonstrate understanding will: 
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two different sounds can pass a location in different 
directions without getting mixed up.) (HS-PS4.3) 
 
PS4.B: Electromagnetic Radiation  
Electromagnetic radiation (e.g., radio, microwaves, light) 
can be modeled as a wave of changing electric and 
magnetic fields or as particles called photons. The wave 
model is useful for explaining many features of 
electromagnetic radiation, and the particle model 
explains other features. (HS-PS4-3) 
When light or longer wavelength electromagnetic 
radiation is absorbed in matter, it is generally converted 
into thermal energy (heat). Shorter wavelength 
electromagnetic radiation (ultraviolet, X-rays, gamma 
rays) can ionize atoms and cause damage to living cells. 
(HS-PS4-4) 
Photoelectric materials emit electrons when they absorb 
light of a high-enough frequency. (HS-PS4-5) 
 
GLEs: SB.3 
 
Suggested Pacing: 7 weeks 

Describe the cause and effect relationships can be 
suggested and predicted for complex natural and human 
designed systems by examining what is known about 
smaller scale mechanisms within the system. (HS-PS4.4) 
Describe how systems can be designed to cause a desired 
effect. (HS-PS4.5) 
Understand the total amount of energy and matter in 
closed systems is conserved. (HS-ESS2.6) 
Understand that energy drives the cycling of matter 
within and between systems. (HS-ESS2.3) 

 

Nuclear Physics Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
PS3.D: Energy in Chemical Processes and Everyday 
Life  
Nuclear Fusion processes in the center of the sun release 
the energy that ultimately reaches Earth as radiation. 
(Secondary to HS-ESS1.1)  
 
PS4.B: Electromagnetic Radiation  
Atoms of each element emit and absorb  

Discuss the role of radioactive decay in producing 
ionizing radiation. (10-11) [SB3.2] 
Distinguish between nuclear fission and nuclear fusion. 
Discuss how relativity lead to recognizing the "mass 
deficit" in natural fission and fusion as a source of 
tremendous potential energy. (11) [SB3.2] 

Videos: Chernobyl: A Taste of Wormwood or the NOVA 
special Back to Chernobyl. 
Construct an oral and written argument or counter-
arguments based on data and evidence.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Nuclear Physics (cont.) Students who demonstrate understanding will: 

characteristic frequencies of light. These characteristics 
allow identification of the presence of an element, even in 
microscopic quantities. (Secondary to HS-ESS1.2) 
 
GLEs: S.B.3 
 

Discuss the role nuclear electric power may play in the 
problem of global warming and the emission of 
greenhouse gases such as carbon dioxide. (10) [SF1.3; 
SF3.1] 
Describe how the total amount of energy and matter in 
closed systems is conserved. 
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Suggested Pacing: 7 weeks (HS-ESS2.6) 
Understand that energy drives the cycling of matter 
within and between systems. (HS-ESS2.3) 
Describe how new technologies can have deep impacts on 
society and the environment, including some that were 
not anticipated. Analysis of costs and benefits is a critical 
aspect of decisions about technology. (HS-ESS2.2) 
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PHYSICS 
Grade: 10-12 

Overview:  
Physics is an introductory general physics course with an emphasis on mathematics that will build a strong foundation for college-level 
courses in physics and other sciences. Students are expected to develop an understanding of forces and interactions, energy, and the 
applications of waves as they are used in information transfer. The first semester is an in-depth exploration of mechanics (motion, forces, 
energy, and momentum).  The second semester includes an in-depth exploration of thermal energy, electricity and magnetism, and wave 
applications in technology. 

Length: Two semesters 

Credit: 1 

Prerequisites: Algebra II and Geometry or 
Teacher Recommendation 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

Scientific Practice & Design Students who demonstrate understanding will: 

Lab Safety 
 
Analyzing and Interpreting Data 
Analyzing data in 9–12 builds on K–8 and progresses to 
introducing more detailed statistical analysis, the 
comparison of data sets for consistency, and the use of 
models to generate and analyze data. 
 
Using Mathematics and Computational Thinking 
Mathematical and computational thinking at the 9–12 level 
builds on K–8 and progresses to using algebraic thinking and 
analysis, a range of linear and nonlinear functions including 
trigonometric functions, exponentials and logarithms, and 
computational tools for statistical analysis to analyze, 
represent, and model data. Simple computational 
simulations are created and used based on mathematical 
models of basic assumptions. 

Recognize SI units of measurements. [SA1.1] 
Convert data into scientific notation and from one unit to 
another. [M2.4.2] 
Round numbers correctly based on the certainty of the 
measurement. 
Use and create graphs to represent data.  
[SA1.1-2] 
Analyze data using tools, technologies, and/or models (e.g., 
computational, mathematical) in order to make valid and 
reliable scientific claims or determine an optimal design 
solution. 
Use mathematical representations of phenomena to support 
claims. 
Plan and conduct an investigation individually and 
collaboratively to produce data to serve as the basis for 
evidence, and in the design: decide on types, how much, and 
accuracy of data needed to produce reliable measurements 
and consider limitations on the precision of the data (e.g., 

FlInn Safety Contract and Test. 
Lab safety classroom scavenger hunt. 
Lab: Measurement. 
Lab: Equipment Identification. 



 

Fairbanks North Star Borough School District   156 Physics 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Scientific Practice & Design (cont.) Students who demonstrate understanding will: 

Developing and Using Models 
Modeling in 9–12 builds on K–8 and progresses to using, 
synthesizing, and developing models to predict and show 
relationships among variables between systems and their 
components in the natural and designed worlds. Develop a 
model based on evidence to illustrate the relationships 
between systems or between components of a system. (HS-
PS1.4, 8) 
 
Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9-12 builds on K-
8 experiences and progresses to include investigations that 
provide evidence for and test conceptual, mathematical, 
physical, and empirical models. 
 
Constructing Explanations and Designing Solutions  
Constructing explanations and designing solutions in 9–12 
builds on K–8 experiences and progresses to explanations 
and designs that are supported by multiple and independent 
student-generated sources of evidence consistent with 
scientific ideas, principles, and theories. 
 
GLEs: SA.1; SE.2; M.2 
 
Suggested Pacing: 3 weeks 

number of trials, cost, risk, time), and refine the design 
accordingly. [HS-PS1.3] 
Use a model to predict the relationships between systems or 
between components of a system.  
[HS-PS1.1] 
Apply scientific principles and evidence to provide an 
explanation of phenomena and solve design problems, 
taking into account possible unanticipated effects.  
[HS-PS1.5] 
Construct and revise an explanation based on valid and 
reliable evidence obtained from a variety of sources 
(including students’ own investigations, models, theories, 
simulations, peer review) and the assumption that theories 
and laws that describe the natural world operate today as 
they did in the past and will continue to do so in the future. 
[HS-PS1.2] 
Refine a solution to a complex real-world problem, based on 
scientific knowledge, student-generated sources of 
evidence, prioritized criteria, and tradeoff considerations. 
[HS-PS1.6] 

 

Motion & Stability Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.A: Forces and Motion 
Newton’s second law accurately predicts changes in the 
motion of macroscopic objects. 

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. [HS-PS2.1] 

Use sonic motion detectors to gather velocity and position 
data in multiple applications. 

  

http://www.nap.edu/openbook.php?record_id=13165&page=114
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Motion & Stability (cont.) Students who demonstrate understanding will: 

If a system interacts with objects outside itself, the total 
momentum of the system can change; however, any such 
change is balanced by changes in the momentum of objects 
outside the system. (HS-PS2.2-3) 
 
GLEs: SB4.1 
 
Suggested Pacing: 3 weeks 

  

HS-ETS1: Engineering and Design 
 
ETS1.A: Defining and Delimiting an Engineering Problem 
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. (Secondary to HS-PS2.3) 
 
ETS1.C: Optimizing the Design Solution 
Criteria may need to be broken down into simpler ones that 
can be approached systematically, and decisions about the 
priority of certain criteria over others (trade-offs) may be 
needed. (Secondary to HS-PS2.3) 
 
GLEs: SB4.1-2 
 
Suggested Pacing: 5 weeks 

Apply Newton’s three laws to practical situations and 
demonstrate examples of all three laws in a lab setting. 
[SB4.1] 
Differentiate between contact and non-contact forces and 
create force diagrams using vectors for every day situations. 
Demonstrate that when one thing exerts a force on another, 
an equal amount of force is exerted back on it. (11) [SB4.1] 
Distinguish between weight and mass. 
Predict force, position, time, or velocity for projectile 
motion. Explain predictions using Newton’s laws. 
Apply scientific and engineering ideas to design, evaluate, 
and refine a device that minimizes the force on a 
macroscopic object during a collision. [HS-PS2.3] 
Use mathematical representations of Newton’s law of 
gravitation and Coulomb’s law to describe and predict the 
gravitational and electrostatic forces between objects. [HS-
PS2.4] 
Calculate the strength of gravitational attraction between 
objects of various mass and separation. [SB4.2] 

Research the ways in which the success of Newton’s laws 
impacted social, philosophical, and political thought.  
Simulation: Shoot the Monkey- style. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Motion & Stability (cont.) Students who demonstrate understanding will: 

 

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. [HS-PS3.5] 

 

Energy, Work & Momentum Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.A: Definitions of Energy 
Energy is a quantitative property of a system that depends 
on the motion and interactions of matter and radiation 
within that system. That there is a single quantity called 
energy is due to the fact that a system’s total energy is 
conserved, even as, within the system, energy is continually 
transferred from one object to another and between its 
various possible forms. (HS-PS3.1-2) 
 
PS3.B: Conservation of Energy and Energy Transfer   
Conservation of energy means that the total change of 
energy in any system is always equal to the total energy 
transferred into or out of the system. (HS-PS3.1) 
Energy cannot be created or destroyed, but it can be 
transported from one place to another and transferred 
between systems.  
(HS-PS3.1, 4) 
Mathematical expressions, which quantify how the stored 
energy in a system depends on its configuration (e.g., 
relative positions of charged particles, compression of a 
spring) and how kinetic energy depends on mass and speed, 
allow the concept of conservation of 

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. [HS-PS2.2] 
Define work by relating it to force and displacement and 
identify where work is being done in a variety of situations. 
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. [HS-PS3.1] 
Develop and use models to illustrate that energy at the 
macroscopic scale can be accounted for as a combination of 
energy associated with the motions of particles (objects) and 
energy associated with the relative positions of particles 
(objects). [HS-PS3.2] 
Identify different types of energy and distinguish between 
kinetic and potential energy. 
Identify situations in which the Law of Conservation of 
Mechanical Energy can be applied. (9) [SB.3.2]; (10) [SB.2.1]  
Use mathematical equations to calculate various forms of 
mechanical energy and solve related word problems. 

Experiment: Egg Drop. 
Conservation of Momentum Lab: Exploding Carts (measure 
mass and velocity before and after two stationary carts spring 
apart). 
Personal Power Lab: Time students running up stairs and 
calculate power output. 
Use spring scale to pull an object up a ramp and lift it to the 
same height. 
Determine the acceleration of gravity using a pendulum that is 
displaced through a small angle from vertical and allowing it to 
oscillate. 
Lab: Determine spring constant of a spring by doing a Hook's 
Law experiment. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Energy, Work & Momentum (cont.) Students who demonstrate understanding will: 

energy to be used to predict and describe system behavior. 
(HS-PS3.1) 
The availability of energy limits what can occur in any 
system. (HS-PS3.1) 
 
GLEs: SB.2-3  
 
Suggested Pacing: 5 weeks 

Design, build, and refine a device that works within given 
constraints to convert one form of energy into another form 
of energy. [HS-PS3.3] 
Define impulse by relating change in momentum to force 
and time. 
Apply the Law of Conservation of Energy to inelastic 
collisions to calculate the loss of kinetic energy during the 
collision. 
Generalize from the inelastic collision to show that 
whenever there is a transformation of energy, some energy 
is spent in ways which make it unavailable for use. (10-11) 
[SB2.1] 
Relate the concepts of energy, time, and power to the rate 
at which work is done. 
Use conservation of energy to find spring potential energy 
and kinetic energy for an oscillating mass on a spring. 

 

SECOND SEMESTER 

Thermal Energy Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.B: Conservation of Energy and Energy Transfer   
Uncontrolled systems always evolve toward more stable 
states—that is, toward more uniform energy distribution 
(e.g., water flows downhill, objects hotter than their 
surrounding environment cool down). (HS-PS3.4) 
 
GLEs: SB.2-4; CS.E.2 
 
Suggested Pacing: 2 weeks 

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). 
[HS-PS3.4] 
Explain that heat is the energy transferred between objects 
of different temperatures that come in contact. 
Use conservation of energy to calculate changes in potential, 
kinetic, and internal energy. 
Perform calculations to determine specific heat capacity and 
latent heat. 
Interpret the various sections of a heating curve. 

Lab: Specific Heat Experiment. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Waves & Electromagnetic Radiation Students who demonstrate understanding will: 

http://www.nap.edu/openbook.php?record_id=13165&page=124
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HS-PS4: Waves and Their Applications in Technologies for 
Information Transfer 
 
PS4.A: Wave Properties 
The wavelength and frequency of a wave are related to one 
another by the speed of travel of the wave, which depends 
on the type of wave and the medium through which it is 
passing. (HS-PS4.1) 
Waves can add or cancel one another as they cross, 
depending on their relative phase (i.e., relative position of 
peaks and troughs of the waves), but they emerge 
unaffected by each other. (Boundary: The discussion at this 
grade level is qualitative only: it can be based on the fact 
that two different sounds can pass a location in different 
directions without getting mixed.) (HS-PS4.3) 
 
PS4.B: Electromagnetic Radiation 
Electromagnetic radiation (e.g., radio, microwaves, light) can 
be modeled as a wave of changing electric and magnetic 
fields or as particles called photons. The wave model is 
useful for explaining many features of electromagnetic 
radiation, and the particle model explains other features. 
(HS-PS4.3) 
When light or longer wavelength electromagnetic radiation 
is absorbed in matter, it is generally converted into thermal 
energy (heat). Shorter wavelength electromagnetic 
radiation (ultraviolet, X-rays, gamma rays) can ionize atoms 
and cause damage to living cells. (HS-PS4.4) 

Use mathematical representations to support a claim 
regarding relationships among the frequency, wavelength, 
and speed of waves traveling in various media. [HS-PS4.1] 
Differentiate between transverse and longitudinal waves. 
Evaluate questions about the advantages of using a digital 
transmission and storage of information. [HS-PS4.2] 
Apply the relationships between wave speed, frequency, 
wavelength, and period to solve problems. 
Differentiate between destructive and constructive 
interference. 
Identify nodes and antinodes in an interference pattern and 
extend this concept to diffraction of light. 
Explain how sound waves are produced. 
Relate frequency to pitch and explain the Doppler effect. 
Relate standing waves and harmonics. 
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. [HS-PS4.5] 
Distinguish between harmonics in open and closed pipes and 
in vibrating strings. 
Use protractor and ruler to model light’s interaction with 
mirrors and lenses. 
Use Snell’s Law to calculate the angle of refraction. 

Use a ripple tank to show two source standing waves with 
nodes and antinodes. 
Tuning fork experiments. 
Polaroid filters. 
Standing waves on a 2-meter spring. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Waves & Electromagnetic Radiation (cont.) Students who demonstrate understanding will: 

PS4.C: Information Technologies and Instrumentation 
Multiple technologies based on the understanding of waves 
and their interactions with matter are part of everyday 
experiences in the modern world (e.g., medical imaging, 
communications, scanners) and in scientific research. They 
are essential tools for producing, transmitting, and 
capturing signals and for storing and interpreting the 
information contained in them. (HS-PS4.5) 
 
GLEs: SB.2-4 
 
Suggested Pacing: 4 weeks 

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. [HS-
PS4.3] 
Evaluate the validity and reliability of claims in published 
materials of the effects that different frequencies of 
electromagnetic radiation have when absorbed by matter. 
[HS-PS4.4] 

 

Electricity & Magnetism Students who demonstrate understanding will: 

HS-PS3: Energy 
 
PS3.C: Relationship Between Energy and Forces 
When two objects interacting through a field change 
relative position, the energy stored in the field is changed. 
(HS-PS3.5) 
 
GLEs: SB.2-4 
 
Suggested Pacing: 9 weeks 

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. (HS-PS3.5) 
Describe the relationship between electromagnetic forces 
and the motion of charged particles. (10-11) [SB4.2] 
Know the meaning of the terms insulator, conductor, 
semiconductor, and superconductor. (10-11) [SB4.2] 
Build simple DC circuits (series, parallel, compound).  
Calculate the relationships between currents, voltages, and 
resistances in different parts of a circuit. 
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. [HS-
PS2.5] 

Static electricity experiment. 
Virtual: Electric field hockey. 
Electroscope Lab: Explore charging by induction and by 
conduction. 
Plasma ball lamp or Van de Graaf generator. 
Electromagnetic Investigations: Compass and circuit, nail and 
battery. 
Virtual: Faraday's Electromagnetic Lab. 
Lab: Parallel vs. series circuits. 
Demo: Gas discharge tubes. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Electricity and Magnetism (cont.) Students who demonstrate understanding will: 

 

Demonstrate understanding of the relationship between 
electricity and magnetism by building small devices such as 
electric motors and generators. (11) [SB4.2] 
Communicate scientific and technical information about why 
the molecular-level structure is important in the functioning 
of designed materials. [HS-PS2.6] 
Explain how the relationship between electricity and 
magnetism leads to local phenomena such as the aurora. 
List some of the failures of classical physics that led to 
modern physics. 
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ADVANCED PLACEMENT PHYSICS 1 

Grade: 11-12 Overview:  
AP Physics 1 is an algebra-based, introductory college-level physics course. Students cultivate their understanding of physics through inquiry-based 
investigations as they explore topics such as Newtonian mechanics (including rotational motion); work, energy, and power; mechanical waves and 
sound; and introductory, simple circuits. The course is based on six Big Ideas, which encompass core scientific principles, theories, and processes 
that cut across traditional boundaries and provide a broad way of thinking about the physical world. The following are Big Ideas: 
Objects and systems have properties such as mass and charge. Systems may have internal structure. 
Fields existing in space can be used to explain interactions. 
The interactions of an object with other objects can be described by forces. 
Interactions between systems can result in changes in those systems. 
Changes that occur as a result of interactions are constrained by conservation laws. 
Waves can transfer energy and momentum from one location to another without the permanent transfer of mass and serve as a mathematical 
model for the description of other phenomena. 
 
Please visit the College Board-AP Central website for more information (http://apcentral.collegboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Teacher Recommendation 

 
 



 

Fairbanks North Star Borough School District   164 AP Physics 2 
Science Curriculum  Adopted April 5, 2016 

ADVANCED PLACEMENT PHYSICS 2 

Grade: 11-12 Overview:  
AP Physics 2 is an algebra-based, introductory college-level physics course. Students cultivate their understanding of physics through inquiry-based 
investigations as they explore topics such as fluid statics and dynamics; thermodynamics with kinetic theory; PV diagrams and probability; 
electrostatics; electrical circuits with capacitors; magnetic fields; electromagnetism; physical and geometric optics, and quantum, atomic, and 
nuclear physics. The course is based on six Big Ideas, which encompass core scientific principles, theories, and processes that cut across traditional 
boundaries and provide a broad way of thinking about the physical world. The following are Big Ideas: 
Objects and systems have properties such as mass and charge. Systems may have internal structure. 
Fields existing in space can be used to explain interactions. 
The interactions of an object with other objects can be described by forces. 
Interactions between systems can result in changes in those systems. 
Changes that occur as a result of interactions are constrained by conservation laws. 
Waves can transfer energy and momentum from one location to another without the permanent transfer of mass and serve as a mathematical 
model for the description of other phenomena. 
 
Please visit the College Board-AP Central website for more information (http://apcentral.collegboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Teacher Recommendation 
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ADVANCED PLACEMENT PHYSICS C: MECHANICS 
Grade: 11-12 

Overview:  
AP Physics C: Mechanics is equivalent to a one-semester, calculus-based, college-level physics course, especially appropriate for students planning 
to specialize or major in physical science or engineering. The course explores topics such as kinematics; Newton’s laws of motion; work, energy 
and power; systems of particles and linear momentum; circular motion and rotation; and oscillations and gravitation. Introductory differential and 
integral calculus is used throughout the course. 
           
Please visit the College Board-AP Central website for more information (http://apcentral.collegboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Functions & Analysis 
[Calculus] (may be concurrently 
enrolled) 
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ALASKA ZOOLOGY: FISH & BIRDS 
Grade: 10-12 

Overview:  
Alaska Zoology: Fish & Birds is a one semester course that explores the major Alaskan fish and bird groups. The general anatomy, 
physiology, and behavioral patterns of the major fish and bird groups found in Alaska are discussed. The course also includes game 
laws/regulations, and environmental issues including conservation. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly regulated and 
remarkably accurate, errors do occur and result in 
mutations, which are also a 
source of genetic variation. Environmental factors can also 
cause mutations in genes, and viable mutations are 
inherited. (HS-LS3-2) 

Distinguish the patterns of similarity and diversity in the 
world of the major fish and bird groups of Alaska. [SA1.1] 
Identify the major fish and bird groups of Alaska including 
general anatomy, physiology, and behavioral patterns. 
[SA2.1; SC2.1] 
Explain how the diversity of present species through 
evolution fills all available niches with organisms. [SC1.2; 
SC3.2-3] 
Construct an explanation based on evidence that the 
process of evolution primarily results from four factors: [HS-
LS4.2] 
The potential for a species to increase in number. 
The heritable genetic variation of individuals in a species due 
to mutation and sexual reproduction. 
Competition for limited resources. 
The proliferation of those organisms that are better able to 
survive and reproduce in the environment. 
Apply concepts of statistics and probability to explain the 
variation and distribution of expressed traits in a population. 
[HS-LS3.3] 

Compare pictures of different Alaskan bird groups and devise 
unique classification scheme. 
Compare pictures of different Alaskan fish groups such as 
salmon, halibut, pike or trout and devise unique classification 
scheme. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms (cont.) Students who demonstrate understanding will: 

Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. (HS-LS3.2-3) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: 
(1) the potential for a species to increase in number, (2) the 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for an 
environment’s limited supply of the resources that 
individuals need in order to survive and reproduce, and (4) 
the ensuing proliferation of those organisms that are better 
able to survive and reproduce in that environment.  
(HS-LS4.2) 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the differential 
survival and reproduction of organisms in a population that 
have an advantageous heritable trait leads to an increase in 
the proportion of individuals in future generations 
that have the trait and to a decrease in the proportion of 
individuals that do not.  
(HS-LS4.3-4) 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms (cont.) Students who demonstrate understanding will: 

Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 
Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species’ evolution is lost. (HS-LS4.5) 
 
GLEs: SA.1-2; SC.1-3 
 
Suggested Pacing: 6 weeks 

  

Interdependence Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: 
(1) the potential for a species to increase in number, (2) the 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for an 
environment’s limited supply of the resources that 
individuals need in order to survive and reproduce, and (4) 
the ensuing proliferation of those organisms that are better 
able to survive and reproduce in that environment. (HS-
LS4.2) 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a 
population that have an advantageous 

Know that the living environment of the major Alaskan fish 
and bird groups consists of individuals, populations, and 
communities. [SC3.2-3] 
Discuss Alaska ecosystems and environmental issues and 
their relationship and impact on the major Alaskan fish and 
bird groups. [SC3.2-3] 
Evaluate the evidence supporting claims that changes in 
environmental conditions may result in: [HS-LS4.5] 
Increases in the number of individuals of some species. 
The emergence of new species over time. 
The extinction of other species. 

Dissect different Alaskan fish including salmon and halibut. 
Go on a field trip to Chena Landing, Ester Dome, and/or 
Creamer’s Field. 
Invite an Alaska Native elder to share in cultural relevance. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Interdependence (cont.) Students who demonstrate understanding will: 
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heritable trait leads to an increase in the proportion of 
individuals in future generations that have the trait and to a 
decrease in the proportion of individuals that do not.  
(HS-LS4.3-4) 
Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 
Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species’ evolution is lost. (HS-LS4.5) 
 
GLEs: SC.3 
 
Suggested Pacing: 4 weeks  

  

Local Knowledge Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, over exploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. 

Read and review the laws and regulations that govern Alaska 
game management. [SF1.1; SF3.1] 
Discuss the economic impact of trapping and hunting of the 
major fish and bird groups of Alaska. [SF1-1-3; SG1.1] 
Evaluate the 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.  
[HS-LS2.6] 

Invite local falconer to speak. 
Invite subsistence fisherman to present. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Local Knowledge (cont.) Students who demonstrate understanding will: 

Sustaining biodiversity also aids humanity by preserving 
landscapes of recreational or inspirational value. (HS-LS4-6) 
(Note: This Disciplinary Core Idea is also addressed by  
HS-LS2.7) 
 
GLEs: SF.1-3; SG.1; CS.A.4, 7 
 
Suggested Pacing: 4 weeks 

Design, evaluate, and refine a solution for reducing the 
impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 
Evaluate the evidence for the role of group behavior on 
individual and species’ chances to survive and reproduce. 
[HS-LS2.8] 
Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS4.6] 

 

Evolution Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 

Describe how species evolve over time due to recombination 
and mutations of genes. [SC1.1-3] 
Know that variation in a species increases survival 
opportunities. [SC1.2] 
Explain how the diversity of present species fills all available 
niches with organisms. [SC2.2] 
Understand why natural selection is the scientific 
explanation for fossils and for molecular similarity of present 
species. [SC1.2] 
Describe classifications based on evolutionary relationships. 
[SC2.1] 
Apply concepts of statistics and probability to explain the 
variation and distribution of expressed traits in a population. 
[HS-LS3.3] 
Ask questions to clarify relationships about the role of DNA 
and chromosomes in coding the instructions for 
characteristic traits passed from parents to offspring. [HS-
LS3.1] 

Investigate changes in morphology of bird parts (e.g., wings, 
beaks) over time. 
Investigate genetic changes in a single fish species to take 
advantage of habitat (halibut: bottom feeders). 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Evolution (cont.) Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.B: Natural Selection 
Natural selection occurs only if there is both (1) variation in 
the genetic information between organisms in a population 
and (2) variation in the expression of that genetic 
information—that is, trait variation—that leads to 
differences in performance among individuals. (HS-LS4.2-3) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 4 weeks 

Make and defend a claim based on evidence that inheritable 
genetic variations may result from: [HS-LS3.2] 
New genetic combinations through meiosis. 
Viable errors occurring during replication. 
Mutations caused by environmental factors. 
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ALASKA ZOOLOGY: MAMMALS 
Grade: 10-12 

Overview:  
Alaska Zoology: Mammals is a one semester course that explores the major Alaskan mammal groups. The general anatomy, physiology, 
and behavioral patterns of the major Alaskan mammal group are discussed. The course will also include game laws/regulations, and 
environmental issues including conservation.  

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly regulated and 
remarkably accurate, errors do occur and result in 
mutations, which are also a 
source of genetic variation. Environmental factors can also 
cause mutations in genes, and viable mutations are 
inherited. (HS-LS3.2) 

Distinguish the patterns of similarity and diversity in the 
world of major mammal groups of Alaska. [SA1.1] 
Identify the major mammal groups of Alaska including 
general anatomy, physiology, and behavioral patterns. 
[SA2.1; SC2.1] 
Explain how the diversity of present species through 
evolution fills all available niches with organisms. [SC1.2; 
SC3.2-3] 
Evaluate the 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.  
[HS-LS2.6] 
Design, evaluate, and refine a solution for reducing the 
impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 
Evaluate the evidence for the role of group behavior on 
individual and species’ chances to survive and reproduce. 
[HS-LS2.8] 
Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS4.6] 

Compare pictures of different Alaskan mammal groups and 
devise a unique classification scheme. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms (cont.) Students who demonstrate understanding will: 

Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. (HS-LS3.2-3) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: 
(1) the potential for a species to increase in number, (2) the 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for an 
environment’s limited supply of the resources that 
individuals need in order to survive and reproduce, and (4) 
the ensuing proliferation of those organisms that are better 
able to survive and reproduce in that environment. (HS-
LS4.2) 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the differential 
survival and reproduction of organisms in a population that 
have an advantageous heritable trait leads to an increase in 
the proportion of individuals in future generations 
that have the trait and to a decrease in the proportion of 
individuals that do not.  
(HS-LS4.3-4) 
Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 

  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Diversity of Organisms (cont.) Students who demonstrate understanding will: 
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Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species’ evolution is lost. (HS-LS4.5) 
 
GLEs: SA.1-2; SC.1-3 
 
Suggested Pacing: 6 weeks 

  

Interdependence Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four factors: 
(1) the potential for a species to increase in number, (2) the 
genetic variation of individuals in a species due to mutation 
and sexual reproduction, (3) competition for an 
environment’s limited supply of the resources that 
individuals need in order to survive and reproduce, and (4) 
the ensuing proliferation of those organisms that are better 
able to survive and reproduce in that environment. (HS-
LS4.2) 
Natural selection leads to adaptation, that is, to a 
population dominated by organisms that are anatomically, 
behaviorally, and physiologically well suited to survive and 
reproduce in a specific environment. That is, the 
differential survival and reproduction of organisms in a 
population that have an advantageous heritable trait leads 
to an increase in the proportion of individuals in future 
generations that have the trait and to a decrease in the 

Know that the environment of the major Alaskan mammal 
groups consists of individuals, populations, and 
communities. [SC3.2-3] 
Discuss Alaska ecosystems and environmental issues and 
their relationship and impact on the major Alaskan mammal 
groups. [SC3.2-3] 
Evaluate the evidence supporting claims that changes in 
environmental conditions may result in: [HS-LS4.5] 
Increases in the number of individuals of some species. 
The emergence of new species over time. 
The extinction of other species. 

Dissect different Alaskan mammals. 
Go on a field trip to Chena Landing, Ester Dome, or Creamer’s 
Field. 
Invite an Alaska Native elder to share in cultural relevance of 
Alaskan mammals. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Interdependence (cont.) Students who demonstrate understanding will: 

proportion of individuals that do not.  
(HS-LS4.3-4) 
Adaptation also means that the distribution of traits in a 
population can change when conditions change. (HS-LS4.3) 
Species become extinct because they can no longer survive 
and reproduce in their altered environment. If members 
cannot adjust to change that is too fast or drastic, the 
opportunity for the species’ evolution is lost. (HS-LS4.5) 
 
GLEs: SC.3 
 
Suggested Pacing: 4 weeks 

  

Local Knowledge Students who demonstrate understanding will: 

HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, over exploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (HS-LS4.6; Note: This 
Disciplinary Core Idea is also addressed by  
HS-LS2.7) 

Read and review the laws and regulations that govern Alaska 
game management. [SF1.1; SF3.1] 
Discuss the economic impact of trapping and hunting on the 
major mammal groups of Alaska. [SF1-1-3; SG1.1] 
Evaluate the 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.  
[HS-LS2.6] 
Design, evaluate, and refine a solution for reducing the 
impacts of human activities on the environment and 
biodiversity. [HS-LS2.7] 
Evaluate the evidence for the role of group behavior on 
individual and species’ chances to survive and reproduce. 
[HS-LS2.8] 

Invite game wardens from U.S. Fish and Wildlife and Alaska 
Fish & Game speak. 
Create a Student Game Guide. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Local Knowledge (cont.) Students who demonstrate understanding will: 

GLEs: SF.1-3; SG.1; CS.A.4, 7 
 
Suggested Pacing: 4 weeks 

Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS4.6] 

 

Evolution Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.B: Natural Selection 
Natural selection occurs only if there is both (1) variation in 
the genetic information between organisms in a population 
and (2) variation in the expression of that genetic 
information—that is, trait variation—that leads to 
differences in performance among individuals. (HS-LS4.2-3) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 4 weeks 

Describe how species evolve over time due to recombination 
and mutations of genes. [SC1.1-3] 
Know that variation in a species increases survival 
opportunities. [SC1.2] 
Explain how the diversity of present species fills all available 
niches with organisms [SC2.2] 
Understand why natural selection is the scientific 
explanation for fossils and for molecular similarity of present 
species [SC1.2] 
Describe classifications based on evolutionary relationships. 
[SC2.1] 
Ask questions to clarify relationships about the role of DNA 
and chromosomes in coding the instructions for 
characteristic traits passed from parents to offspring. [HS-
LS3.1] 
Make and defend a claim based on evidence that inheritable 
genetic variations may result from: [HS-LS3.2] 
New genetic combinations through meiosis. 
Viable errors occurring during replication. 
Mutations caused by environmental factors. 

Read and discuss The Origin of Species. 
Create 3D model of environmental barrier. 
Classify different fossils based on different characteristics. 
Create poster of stratigraphic sequence showing fossil change 
in one species. 
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ADVANCED PLACEMENT ENVIRONMENTAL SCIENCE 
Grade: 11-12 

Overview:  
AP Environmental Science is designed to be the equivalent of a one-semester, introductory college course in environmental science, through which 
students engage with the scientific principles, concepts, and methodologies required to understand the interrelationships of the natural world. The 
course requires that students identify and analyze natural and human-made environmental problems, evaluate the relative risks associated with 
these problems, and examine alternative solutions for resolving or preventing them. AP Environmental Science is interdisciplinary, embracing topics 
from geology, biology, environmental studies, environmental science, chemistry, and geography.   
 
Please visit the College Board-AP Central website for more information (http://apcentral.collegboard.com). 

Length: Two semesters 

Credit: 1 

Prerequisites: Biology, Chemistry, and 
Teacher Recommendation 
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ASTROBIOLOGY 
Grade: 10-12 

Overview:  
Astrobiology is intended to teach students how life is supported on Earth, the diversity of life on this planet, and the nature of the 
universe. Astrobiology is a new interdisciplinary science that seeks to answer questions such as the beginning and evolution of life, and 
the existence of life on other planets using the processes of scientific reasoning. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

FIRST SEMESTER 

The Science of Astrobiology Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and its Stars 
The study of stars’ light spectra and brightness is used to 
identify compositional elements of stars, their 
movements, and their distances from Earth. (HS-ESS1.2-
3) 
The Big Bang theory is supported by observations of 
distant galaxies receding from our own, of the measured 
composition of stars and non-stellar gases, and of the 
maps of spectra of the primordial radiation (cosmic 
microwave background) that still fills the universe. (HS-
ESS1.2) 
Other than the hydrogen and helium formed at the time 
of the Big Bang, nuclear fusion within stars produces all 
atomic nuclei lighter than and including iron, and the 
process releases electromagnetic energy. Heavier 
elements are produced when certain massive stars 
achieve a supernova stage and explode. (HS-ESS1.2-3) 
 
GLEs: SD.4; SE.1 
 
Suggested Pacing: 3 weeks 

Define astrobiology and know the estimated age of the 
universe, sun, and solar system.  
Describe the differences between science and 
pseudoscience. (10) [SE1.1] 
Use scientific notation, mathematical skills and 
terminology to measure astronomical distances. 
Name common elements and compounds using chemical 
symbols. (9) [SB1.1] 
Describe the formation of stars and the fusion reactions 
that provide their energy. (9) [SD4.1] 
Use parallax techniques and triangulation to determine. 
The distances to objects. 
Use spectroscopy to determine composition, distance, and 
speed of objects in space. (9-11) [SD4.2] 

Lab: Distances and Speed. 
Lab: Parallax. 
Lab: Spectroscopy. 
Construct an explanation based on valid and reliable 
evidence obtained from a variety of sources (including 
students’ own investigations, theories, simulations, peer 
review) and the assumption that theories and laws that 
describe the natural world operate today as they did in the 
past and will continue to do so in the future.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 
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Life in Our Solar System Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The star called the sun is changing and will burn out over 
a lifespan of approximately 10 billion years. (HS-ESS1.1) 
 
ESS1.B: Earth and the Solar System  
Kepler’s laws describe common features of the motions of 
orbiting objects, including their elliptical paths around 
the sun. Orbits may change due to the gravitational 
effects from, or collisions with, other objects in the solar 
system.  
(HS-ESS1.4) 
 
HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions  
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces 
between distant objects. (HS-PS2.4) 
Forces at a distance are explained by fields (gravitational, 
electric, and magnetic) permeating space that can 
transfer energy through space. Magnets or electric 
currents cause magnetic fields; electric charges or 
changing magnetic fields cause electric fields. (HS-PS2.4-
5) 
Attraction and repulsion between electric charges at the 
atomic scale explain the structure, properties, and 
transformations of matter, as well as the contact forces 
between material objects. (HS-PS2.6; Secondary to HS-
PS1.1; Secondary to HS-PS1.3) 

Describe physical characteristics of planets and some 
moons in our solar system. 
Interpret remote sensing images. 
Use engineering practices to design interplanetary 
spacecraft. (10-11) [SE1.1]; (9-11) [SE2.1] (9-11) [SE3.1] 
Examine evidence supporting the presence of water on 
mars. 
Describe recent mars missions. 
Explore possibilities of terraforming on mars spacecraft. 
(10-11) [SE1.1]; (9-11) [SE2.1]; (9-11) [SE3.1] 
Examine evidence for possibility of life on moons of our 
outer planets. 
List factors to determine the sun’s habitability zone. 

Lab: Remote Sensing. 
Spacecraft design group exercise. 
Phoenix video and exercise. 
Lab: Terraform. 
Develop a model based on evidence to illustrate the 
relationships between systems or between components of a 
system.  

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Life in Our Solar System (cont.) Students who demonstrate understanding will: 

GLEs: SE.1-3 
 
Suggested Pacing: 4 weeks 

  

Searching for Evidence of Life in the Universe Students who demonstrate understanding will: 
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HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions  
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. 
(HS-ETS1.1) 
 
ETS1.A: Defining and Delimiting Engineering 
Problems  
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given design meets them. (HS-ETS1.1) 
Humanity faces major global challenges today, such as the 
need for supplies of clean water and food or for energy 
sources that minimize pollution, which can be addressed 
through engineering. These global challenges also may 
have manifestations in local communities. (HS-ETS1.1) 
Scientific knowledge is based on the assumption that 
natural laws operate today as they did in the past and 
they will continue to do so in the future. (HS-ESS1.2) 
Science assumes the universe is a vast single system in 
which basic laws are consistent.  
(HS-ESS1.2) 

Describe the major differences in spectral classes of stars 
and their potential habitability. 
Explain astronomic technique, Doppler shift, and transits 
to detect extrasolar planets. 
Define purpose of a drake equation. 
Explain role of radio astronomy in the search for life on 
other planets and the role of SETI. 
Explain limitations of prolonged human space travel. 
Define the Fermi Paradox. 

Design long-term space missions. 
Star Lab 
Evaluate competing design solutions to a real-world 
problem based on scientific ideas and principles, empirical 
evidence, and logical arguments regarding relevant factors 
(e.g., economic, societal, environmental, ethical 
considerations). 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Searching for Evidence of Life in the Universe (cont.) Students who demonstrate understanding will: 

GLEs: SE.1-3 
 
Suggested Pacing: 5 weeks 
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ASTRONOMY 
Grade: 10-12 

Overview:  
Astronomy is a semester-long introductory course which will educate students about ancient and modern astronomical knowledge and 
research methods to build a strong foundation for college-level courses in science. Mathematics and science concepts as well as ancient 
and modern technology will be used to help students explore and understand the universe they live in. Astronomy focuses on historical 
development of astronomical knowledge, the solar system, and an introduction to modern research methods. Additional topics could 
include life cycles of stars, properties of star groupings and galaxies, and the use of modern research methods. 

Length: One semester 

Credit: 0.5 

Prerequisites: Geometry 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Classical Astronomy Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.B: Earth and the Solar System 
Cyclical changes in the shape of Earth’s orbit around the 
sun, together with changes in the tilt of the planet’s axis of 
rotation, both occurring over hundreds of thousands of 
years, have altered the intensity and distribution of sunlight 
falling on the earth. These phenomena cause a cycle of ice 
ages and other gradual climate. (Secondary to HS-ESS2.4) 
 
GLEs: SD.3 
 
Suggested Pacing: 3 weeks 

Be able to predict solar positions during the seasons. 
Model how eclipses occur. 
Explain early experiments to measure the size of the Earth. 

The effect of solar altitude on insolation. 
Use Stonehenge to predict moon phases and eclipses. 
Using Aristarchus’ method for measuring Earth-Moon-Sun 
distance ratios. 
Using Eratosthenes’ method of measuring the Earth. 

The Solar System Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The star called the sun is changing and will burn out over a 
lifespan of approximately 10 billion years. (HS-ESS1.1) 
 
ESS1.B: Earth and the Solar System  
Kepler’s laws describe common features of the motions of 
orbiting objects, including their elliptical paths around the 
sun. Orbits may change 

Explain how tides work. (9) [SD3.1] 
Explain how Copernicus’ findings drastically changed the 
understanding of the universe. 
Use Newton’s law of universal gravitation to calculate forces 
on bodies in the solar system.  
(9-10) [SB4.1] 
Discuss the theories of the formation of the solar system. 
Explain the existence of comets, meteors, and asteroids. (10-
11) [SD4.1] 

Determine the orbit of Mars using a cross-staff and quadrant 
for astronomical observations. 
Use a pinhole projection to measure the size of the sun. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

The Solar System (cont.) Students who demonstrate understanding will: 

due to the gravitational effects from, or collisions with, 
other objects in the solar system.  
(HS-ESS1.4) 
 
HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces between 
distant objects. (HS-PS2.4) 
Forces at a distance are explained by fields (gravitational, 
electric, and magnetic) permeating space that can transfer 
energy through space. Magnets or electric currents cause 
magnetic fields; electric charges or changing magnetic fields 
cause electric fields. (HS-PS2.4-5) 
 
GLEs: SB.4; SD.3-4; CS.E.2 
 
Suggested Pacing: 4 weeks 

  

Using Light & the Electromagnetic Spectrum to Study Space Students who demonstrate understanding will: 

HS-PS4: Waves and Their Applications in Technologies for 
Information Transfer 
 
PS4.A: Wave Properties 
The wavelength and frequency of a wave are related to one 
another by the speed of travel of the wave, which depends 
on the type of wave 

Compare and contrast the wave and particle nature of light. 
Discuss factors affecting angular resolution. 
Explain what the emission and absorption spectra tell 
scientists about the composition of stars. 

Examine the factors related to the operation of a telescope. 
Lab: Wien’s Law. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Using Light & the Electromagnetic Spectrum to Study Space 
(cont.) 

Students who demonstrate understanding will: 

and the medium through which it is passing. (HS-PS4-1) 
Information can be digitized (e.g., a picture stored as the 
values of an array of pixels); in this form, it can be stored 
reliably in computer memory and sent over long distances 
as a series of wave pulses. (HS-PS4-2, 5) 
 
PS4.B: Electromagnetic Radiation 
Electromagnetic radiation (e.g., radio, microwaves, light) can 
be modeled as a wave of changing electric and magnetic 
fields or as particles called photons. The wave model is 
useful for explaining many features of electromagnetic 
radiation, and the particle model explains other features. 
(HS-PS4-3) 
 
AKSS: SB.2 
 
Suggested Pacing: 8 weeks 

Explain what an optical telescope is and how it works. 
Describe how a radio telescope works. 

 

OPTIONAL TOPICS (Time Permitting) 

Stars & Their Life Cycle Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The star called the sun is changing and will burn out over a 
lifespan of approximately 10 billion years. (HS-ESS1.1) 
The study of stars’ light spectra and brightness is used to 
identify compositional elements of stars, their movements, 
and their distances from Earth. (HS-ESS1.2-3) 
The Big Bang theory is supported by observations of 
distant galaxies receding from our own, of the measured 
composition of stars 

Describe the sun’s composition and internal structure. 
Explain how scientists measure the basic properties of stars. 
(9-11) [SD4.1-2] 
Use the Hertzsprung-Russell Diagrams to explain the main 
sequence and classification of stars. 
Describe stellar evolution and the factors which contribute 
to a star’s demise. 
Explain how the aurora works. (9, 11) [SD3.2] 

Lab: The Doppler Effect. 
Lab: The Stefan-Boltzmann Law. 
Lab: The Zeeman Effect. 
Search for Novae. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 
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OPTIONAL TOPICS (Time Permitting) 

Stars & Their Life Cycle (cont.) Students who demonstrate understanding will: 

and non-stellar gases, and of the maps of spectra of the 
primordial radiation (cosmic microwave background) that 
still fills the universe. (HS-ESS1.2) 
Other than the hydrogen and helium formed at the time of 
the Big Bang, nuclear fusion within stars produces all atomic 
nuclei lighter than and including iron, and the process 
releases electromagnetic energy. Heavier elements are 
produced when certain massive stars achieve a supernova 
stage and explode. (HS-ESS1.2-3) 
 
GLEs: SD.4 
 
Suggested Pacing: 6 weeks 

  

Star Groupings & Galaxies Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The study of stars’ light spectra and brightness is used to 
identify compositional elements of stars, their movements, 
and their distances from Earth. (HS-ESS1.2-3) 
The Big Bang theory is supported by observations of distant 
galaxies receding from our own, of the measured 
composition of stars and non-stellar gases, and of the maps 
of spectra of the primordial radiation (cosmic microwave 
background) that still fills the universe. (HS-ESS1.2) 

Describe different types of interstellar regions. 
Compare and contrast methods for determining binary and 
multiple star systems. 
State the structure and theories of formation of galaxies. 
Describe mapping methods for galaxies. 
Classify galaxies and explain population distributions. 
Discuss the expansion of the universe. (9-11) [SD4.2, 4] 

Examine interstellar materials and reddening. 
Examine open clusters in the Milky Way Galaxy. 
Use spectroscopy to examine active galactic nuclei. 



 

Fairbanks North Star Borough School District   186 Astronomy 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

OPTIONAL TOPICS (Time Permitting) 

Star Groupings & Galaxies (cont.) Students who demonstrate understanding will: 

HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces between 
distant objects. (HS-PS2.4) 
 
GLEs: SD.2, 4 
 
Suggested Pacing: 6 weeks 

  

Cosmology Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.A: The Universe and Its Stars  
The Big Bang theory is supported by observations of distant 
galaxies receding from our own, of the measured 
composition of stars and non-stellar gases, and of the maps 
of spectra of the primordial radiation (cosmic microwave 
background) that still fills the universe.  
(HS-ESS1.2) 
 
HS-PS2: Motion and Stability: Forces and Interactions 
 
PS2.B: Types of Interactions 
Newton’s law of universal gravitation and Coulomb’s law 
provide the mathematical models to describe and predict 
the effects of gravitational and electrostatic forces between 
distant objects. (HS-PS2.4) 

Learn about early cosmologies. 
Explain Olbers’ paradox. 
Examine modern mathematical cosmologies. 
Discuss SETI: the search for extraterrestrial life. 

Simulate sending and receiving messages to and from 
extraterrestrials. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

OPTIONAL TOPICS (Time Permitting) 

Cosmology (cont.) Students who demonstrate understanding will: 

HS-PS4: Waves and Their Applications in Technologies for 
Information Transfer 
 
PS4.C: Information Technologies and Instrumentation 
Multiple technologies based on the understanding of waves 
and their interactions with matter are part of everyday 
experiences in the modern world (e.g., medical imaging, 
communications, scanners) and in scientific research. They 
are essential tools for producing, transmitting, and 
capturing signals and for storing and interpreting the 
information contained in them. (HS-PS4.5) 
 
GLEs: SD.4 
 
Suggested Pacing: 6 weeks 
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FORENSIC SCIENCE 
Grade: 11-12 

Overview:  
Forensic Science is a one semester course that explores the principles and techniques of science to analyzing crime scene evidence. 
Emphasis will be placed on laboratory techniques, scientific inquiry, communication skills, as well as aspects of the criminal justice system 
and the admissibility of evidence. Prior knowledge of human genetics and chemistry is preferred. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology and Chemistry 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Crime Scene Investigation & Documentation Students who demonstrate understanding will: 

HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions  
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. (Secondary to  
HS-ESS3.2, 4) 
Both physical models and computers can be used in various 
ways to aid in the engineering design process. Computers 
are useful for a variety of purposes, such as running 
simulations to test different ways of solving a problem or to 
see which one is most efficient or economical; and in 
making a persuasive presentation to a client about how a 
given design will meet his or her needs. (HS-ETS1.4) 
 
GLEs: SA.1-3; SC.1-3; SF.1-3; SG 
 
Suggested Pacing: 2-3 weeks 

Define forensic science. 
Demonstrate understanding of Locard’s Principle of 
Exchange. [SC.3] 
Develop observation skills and understand their importance 
to forensic science. [SA.1] 
Evaluate a solution to a complex real-world problem based 
on prioritized criteria and trade-offs that account for a range 
of constraints, including cost, safety, reliability, and 
aesthetics as well as possible social, cultural, and 
environmental impacts. [SA.1; HS-ETS1.3] 
Define and provide examples of physical evidence, 
circumstantial evidence, and trace evidence. 
Discuss the responsibilities of law enforcement at crime 
scenes. 
Describe the responsibilities of expert witnesses in the 
judicial system. 

Mock crime scene to show how crime scenes are properly 
sketched, photographed, and how evidence is collected. 
Digital camera to practice taking overall, medium, and close-
up pictures with placards, scales, and using a 
photopage/photolog. 
Faces computer identification software. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Forensic Pathology Students who demonstrate understanding will: 

GLEs: SA.1-3; SC.2; SF.1-3; SG.1-4 
 
Suggested Pacing: 2-3 weeks 

Determine time of death using various methods including 
insect life cycle, livor, algor, and rigor mortis. [SA.1] 
Investigate autopsy procedures through simulation. [SC.2] 
Be familiar with the training and usefulness of search and 
rescue dogs. [SC.2] 
List job descriptions and training required for coroners and 
medical examiners. 
Identify various wounds as blunt force, sharp force, and high 
velocity. [SC.2] 

Set up entomology experiments outside, using meat samples 
to attract insects and document decay processes. 
Lab: Blunt and Sharp Force Trauma. 
Post-mortem interval determination. 
Guest Speakers: Handlers of search and rescue dogs. 

Forensic Serology Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by HS-LS3.1.) 
 
HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a 
particular segment of that DNA. The instructions for 
forming species’ characteristics are carried in DNA. All cells 
in an organism have the same genetic content, but the 
genes used 

Explain the antigen/antibody system of blood typing in 
humans. [SC.2] 
Describe the use of saliva and blood to identify and 
eliminate individuals from suspicion. [SC.2] 
Demonstrate understanding of presumptive tests. [SC.1-2; 
SE.1] 
Explain the difference between a secretor and non-secretor. 
[SC.2] 
Experiment with and analyze blood splatter patterns. [SC.2] 
Experiment with an analyze genetic profiling. [SC.2; SE.3] 
Ask questions to clarify relationships about the role of DNA 
and chromosomes in coding the instructions for 
characteristic traits passed from parents to offspring. [SC.2; 
HS-LS3.1] 
Explain the principles behind the polymerase chain 
reactions. [SC.2] 
Explain how DNA techniques such as DQ alpha, restriction 
length polymorphism, short tandem repeats, and PCR can be 
used to narrow the list of suspects. [SC.2] 

Lab: Saliva and Secretions. 
Lab: Blood Splatter. 
Lab: Electrophoresis. 
Lab: Presumptive Fluids. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Forensic Serology (cont.) Students who demonstrate understanding will: 

 (expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
GLEs: SA.1-3; SC.2; SF.1-3; SG.1-4 
 
Suggested Pacing: 3-4 weeks 

Detail the advantages and disadvantages of mitochondrial 
and nuclear DNA for use in forensic analysis. [SC.2] 

 

Fingerprints & Other Impressions Students who demonstrate understanding will: 

HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions  
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. (Secondary to  
HS-ESS3.2, 4) 
Both physical models and computers can be used in various 
ways to aid in the engineering design process. Computers 
are useful for a variety of purposes, such as running 
simulations to test different ways of solving a problem or to 
see which one is most efficient or economical; and in 
making a persuasive presentation to a client about how a 
given design will meet his or her needs. (HS-ETS1.4) 
 
GLEs: SA.1-3; SC.2; SF.1-3; SG.1-4 
 
Suggested Pacing: 2-3 weeks 

Explain why a fingerprint is a permanent feature of the 
human anatomy. [SC.2] 
Classify a set of fingerprints. [SC.2] 
Identify ridge characteristics (minutiae) in fingerprints. [SC.2] 
Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable problems 
that can be solved through engineering. [SG.2; HS-ETS1.2] 
Define latent, patent, and plastic and patent prints. 
Describe the chemistry of different techniques for 
developing latent fingerprints. 
Practice collecting fingerprints from a variety of surfaces. 
Describe the process of casting shoe and tire-track 
impressions. 
Analyze impressions in dental stone. 

Use a variety of powders to collect fingerprints on porous and 
non-porous surfaces. 
Iodine, ninhydrine, super-glue lifts. 
Cast tire tracks or shoeprints using dental stone. 
http://www.scafo.org.  

http://www.scafo.org/
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Forensic Anthropology Students who demonstrate understanding will: 

HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions  
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. (Secondary to HS-ESS3.2, 4) 
 
GLEs: SA.1-3; SC.2; SF.1-3; SG.1-4 
 
Suggested Pacing: 3-4 weeks 

Design a solution to a complex real-world problem by 
breaking it down into smaller, more manageable problems 
that can be solved through engineering. [SA.1; HS-ETS1.2] 
Identify characteristics of a crime victim by using bones. 
[SC.2] 
Describe how a victim is identified through forensic 
odontology. Give examples of how forensic anthropologists 
can assist in crime solving. [SC.2] 
Participate in the art and science of facial reconstruction. 

Bone Lab: Determine gender, height, age, and general health. 
Facial reconstruction project. 
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ADVANCED FORENSIC SCIENCE 
Grade: 11-12 

Overview:  
Advanced Forensic Science is intended for the more serious forensic science student. Students will build upon their forensic knowledge by 
investigating advanced forensic science techniques. Students will continue to apply the principles and techniques of science to analyzing 
crime scene evidence. Emphasis will be placed on both qualitative and quantitative engineering design, as well as aspects of the criminal 
justice system and the admissibility of evidence. Being familiar with human genetics and chemistry is preferred.  

Length: One semester 

Credit: 0.5 

Prerequisites: Forensic Science 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Judicial System, Psychology and Criminal Intent Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life.  
(HS-LS1.1) 
 
HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
LS2.D: Social Interactions and Group Behavior 
Group behavior has evolved because membership can 
increase the chances of survival for individuals and their 
genetic relatives. (HS.LS2.8) 
 
GLEs: SA.1-3; SC.1-2; SF.1-3; SG.1-4 
 
Suggested Pacing: 2.5 weeks 

Use an understanding of brain development, genetics, and 
environmental factors to explain risk factors of criminal 
behavior. 
Explain how criminal profiling can be helpful in solving 
crimes. 
Identify behaviors associated with lying and truth-telling. 
Define and apply common legal terms. 
Identify the roles of prosecuting and defense attorneys in 
court cases. 

Watch/discuss videos on serial killers’ behaviors. 
Guest Speaker: Lawyer. 
Play Malarky and other lying behavior games. 

Questioned Documents Students who demonstrate understanding will: 

HS-ETS1: Engineering Design 
 
ETS1.A: Defining and Delimiting Engineering Problems 
Criteria and constraints also include satisfying any 
requirements set by society, such as taking issues of risk 
mitigation into account, and they should be quantified to 
the extent possible and stated in such a way that one can 
tell if a given  

Describe and demonstrate handwriting exemplars. 
List some important guidelines to be followed in collecting 
known writing samples for use as comparisons with a 
questioned document. 
Identify the major goals of a forensic handwriting analysis. 

Lab: Handwriting Analysis. 
Examining U.S. currency: Is it real or forgery? 
Lab: Forgery Checks. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Questioned Documents (cont.) Students who demonstrate understanding will: 

design meets them. (HS-ETS1.1) 
Humanity faces major global challenges today, such as the 
need for supplies of clean water and food or for energy 
sources that minimize pollution, which can be addressed 
through engineering. These global challenges also may have 
manifestations in local communities.  
(HS-ETS1.1) 
 
GLEs: SA.1-3; SF.1-3; SG.1-4 
 
Suggested Pacing: 2.5 weeks 

Identify several ways in which businesses prevent check 
forgery. 
Identify real and counterfeit U.S. money. 

 

Fire Science Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
Chemical processes, their rates, and whether or not energy 
is stored or released can be understood in terms of the 
collisions of molecules and the rearrangements of atoms 
into new molecules, with consequent changes in the sum of 
all bond energies in the set of molecules that are matched 
by changes in kinetic energy. (HS-PS1.4-5) 
In many situations, a dynamic and condition-dependent 
balance between a reaction and the reverse reaction 
determines the numbers of all types of molecules present. 
(HS-PS1.6) 
The fact that atoms are conserved, together with knowledge 
of the chemical properties of the elements involved, can be 
used to describe and predict chemical reactions. (HS-PS1.2, 
7) 
 
GLEs: SA.1-3; SB.1; SF.1-3; SG.1-4 
 
Suggested Pacing: 3 weeks 

Define the heat of combustion and ignition temperature. 
Identify the types of evidence left in a fire. 
Describe how physical evidence is collected at the scene of a 
suspected arson. 
Describe the characteristics and effects of Alaskan wildfires. 
Use the fire triangle to explain what elements are required 
for combustion. 

Lab: Coffee Creamer/Particle Size. 
Testing the Fire Triangle. 
Lab: Matchstick Forest. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Trace Evidence Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.A: Structure and Properties of Matter 
Each atom has a charged substructure consisting of a 
nucleus, which is made of protons and neutrons, 
surrounded by electrons. (HS-PS1.1) 
The periodic table orders elements horizontally by the 
number of protons in the atom’s nucleus and places those 
with similar chemical properties in columns. The repeating 
patterns of this table reflect patterns of outer electron 
states. (HS-PS1.1-2) 
The structure and interactions of matter at the bulk scale 
are determined by electrical forces within and between 
atoms. (HS-PS1.3; Secondary to HS-PS2.6) 
A stable molecule has less energy than the same set of 
atoms separated; one must provide at least this energy in 
order to take the molecule apart. (HS-PS1.4) 
 
GLEs: SA.1-3; SB.1-2; SF.1-3; SG.1-4 
 
Suggested Pacing: 2 weeks 

Describe the properties of fibers that are most useful for 
forensic comparisons. 
Describe the chemical components of paint. 
Determine how density can help identify substances. 
Describe the behavior of light as it travels through various 
substances. 
List the important forensic properties of soil. 
Practice analyzing trace evidence including hairs, fibers, 
paints, coating, explosive, fire residues, glass, and soil. 

Glass density experiments. 
Glass impact patterns. 
Patterns of bullet holes. 
Refractive index. 
Soil collections. 
Fiber identification using chemical and physical properties. 
Fiber identification using microscopy. 

Tool Marks & Firearms Students who demonstrate understanding will: 

HS-PS1: Matter and Its Interactions 
 
PS1.B: Chemical Reactions 
Chemical processes, their rates, and whether or not energy 
is stored or released can be understood in terms of the 
collisions of molecules and the rearrangements of atoms 
into new molecules, with consequent changes in the sum of 
all bond energies in the set of molecules that are matched 
by changes in kinetic energy. (HS-PS1.4-5) 

Describe and identify types of tool mark impressions. 
Describe the characteristic of handguns, rifles, and shotguns 
and their ammunition. 
Describe the rifling on a gun barrel and how it affects the 
flight of projectiles. 
List procedures for the proper collection and preservation of 
firearm and tool mark evidence. 
Explain how bullets are test-fired and matched. 
Determine the position of the shooter based on bullet 
trajectory. 

Lab: Match twist patterns of bullets. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Tool Marks & Firearms (cont.) Students who demonstrate understanding will: 
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In many situations, a dynamic and condition-dependent 
balance between a reaction and the reverse reaction 
determines the numbers of all types of molecules present. 
(HS-PS1.6) 
AKSS: SA.1-3, SC.2, SF.1-3, SG.1-4 
 
Suggested Pacing: 2 weeks 

  

Forensic Analysis of Drugs Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by HS.LS3.1) 
 
HS-LS3: Heredity: Inheritance and Variation of Traits 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet know function. (HS-LS3.1) 
 
GLEs: SA.1-3; SB.1-2; SF.1-3; SG.1-4 
 
Suggested Pacing: 2 weeks 

Describe the chemistry behind various ways of identifying 
and quantifying chemicals and drugs. 
Identify common drugs of abuse by description. 
Describe the proper collection and preservation of drug 
evidence. 
Explain the Controlled Substances Act. 

Identify (unknown) over-the-counter drugs using chemical and 
physical characteristics. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Accident Reconstruction Students who demonstrate understanding will: 
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HS-ETS1: Engineering Design 
 
ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety, 
reliability, and aesthetics, and to consider social, cultural, 
and environmental impacts. (HS-ETS1.3) 
Both physical models and computers can be used in various 
ways to aid in the engineering design process. Computers 
are useful for a variety of purposes, such as running 
simulations to test different ways of solving a problem or to 
see which one is most efficient or economical; and in 
making a persuasive presentation to a client about how a 
given design will meet his or her needs. (HS-ETS1.4) 
 
GLEs: SA.1-3; SB.4; SF.1-3; SG.1-4 
 
Suggested Pacing: 2 weeks 

Use measurements, sketches, after-accident diagrams and 
photographs to systematically investigate traffic collisions. 
Use physics to analyze the dynamics of a collision. 
Make scale drawings of the accident scene. 
Determine blood alcohol content (BAC) from suspect’s 
drinking history. 

Measure an accident scene and make a scale drawing. 
Determine a suspect’s BAC using drinking history and math 
formulas. 

Advanced DNA Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life. (HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by  
HS-LS3.1) 

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 cells. [HS-LS1.1] 
Explain the differences between nuclear DNA and 
mitochondrial DNA. 
Explain the training and technology required to carry out 
current DNA analysis. 
Ask questions to clarify relationships about the role of DNA 
and chromosomes in coding the instructions for 
characteristic traits passed from parents to offspring. [HS-
LS3.1] 

Isolate DNA from bone and/or plant material. 
Use pollen analysis to identify its source. 
Study how mitochondrial DNA was used to solve the Anny 
Anderson/Princess Anastasia mystery. 
Apply the mitochondria DNA technique to Argentina’s missing 
children situation of the 1980’s. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Advanced DNA (cont.) Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3-1) 
 
GLEs: SA.1-3; SC.1; SF.1-3; SG.1-4 
 
Suggested Pacing: 2 weeks 
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GEOLOGY 
Grade: 11-12 

Overview:  
Geology is a one semester course designed to provide students with a better understanding of geology; provides an introduction to 
current events related to geology, and explore the multiple career pathways in the field of geology. Over the course, students will discuss 
careers, employment, and current issues related to geology. Geology teaches fundamental science techniques and concepts through an 
exploration of the world around us. Physical concepts such as density and heat transfer will be explored through an in-depth study of 
rocks, geological formations, minerals, volcanoes, earthquakes, aquifers, groundwater pollutants, glaciers, petroleum and natural gas, 
metals, and mining. 

Length: One semester 

Credit: 0.5 

Prerequisites: One semester of Chemistry, Chem 
Tech, or Physical Science 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Aquifers & Pollutants in Groundwater Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
 
GLEs: SA1.2; SA2.1; SG3.1 
 
Suggested Pacing: 2 weeks 

Identify metals and non-metals on the periodic table. 
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. [HS-PS1.1] 
Identify an aquifer and determine criteria for sustainability. 
Show how pollutants can move into and through an aquifer. 
Analyze geoscience data to make the claim that one-change 
to the Earth’s surface can create feedbacks that cause 
changes to other Earth systems. [HS-ESS2.2] 
Plan and conduct an investigation of the properties of water 
and its effects on Earth materials and surface processes. [HS-
ESS2.5] 

Flinn Lab Safety Contract and Test. 
Lab safety scavenger hunt. 
Table-top demo of sand, water, and food coloring to show 
movement of groundwater. 
pH & D.O. measurements. 
Septic system design and calculations. 
Arsenic in Fairbanks water. 
Sulpholane in North Pole water. 
DEC (SPAR) plume mapping and predicting. 
Superfund sites. 

Rock Forming Minerals Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Evidence from deep probes and seismic waves, 
reconstructions of historical changes in Earth’s surface and 
its magnetic field, and an  

Identify common rock forming minerals. 
Identify common rocks. 

Lab: Mineral Identification. 
Mineral chemical formula matching. 
Minerals vs. gems. 
Mineral mines. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Rock Forming Minerals (cont.) Students who demonstrate understanding will: 

understanding of physical and chemical processes lead to a 
model of Earth with a hot but solid inner core, a liquid outer 
core, a solid mantle and crust. Motions of the mantle and its 
plates occur primarily through thermal convection, which 
involves the cycling of matter due to the outward flow of 
energy from Earth’s interior and gravitational movement of 
denser materials toward the interior. 
(HS-ESS2.3) 
 
ESS2.C: The Roles of Water in Earth’s Surface Processes 
The abundance of liquid water on Earth’s surface and its 
unique combination of physical and chemical properties are 
central to the planet’s dynamics. These properties include 
water’s exceptional capacity to absorb store, and release 
large amounts of energy, transmit sunlight, expand upon 
freezing, dissolve and transport materials, and lower the 
viscosities and melting points of rocks. (HS-ESS2.5) 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS3.1) 
All forms of energy production and other resource 
extraction have associated economic, social, environmental, 
and geopolitical costs and risks as well as benefits. New 
technologies and social regulations can change the balance  
of these factors. (HS-ESS3.2) 
 
GLEs: SA1.1  
 
Suggested Pacing: 2 weeks 

 

Examine geologic maps. 
Diamonds/Kimberlite Pipes. 
Man-made vs. natural diamonds. 
Blood diamonds. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Earthquakes and Plate Tectonics Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System Interactions  
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic history. 
Plate movements are responsible for most continental and 
ocean-floor features and for the distribution of most rocks 
and minerals within Earth’s crust.  (HS-ESS2.1) 
 
GLEs: SD1.1; SD2.2 
 
Suggested Pacing: 2 weeks 

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. [HS-ESS1.5] 
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. [HS-
ESS2.1] 
Develop a model based on evidence of Earth’s interior to 
describe the cycling of matter by thermal convection. [HS-
ESS2.3] 
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.  
[HS-ESS3.1] 

Phet plate tectonics. 
Examine geologic maps. 
Contact/visit the Alaska Earthquake Information Center (AEIC). 

Volcanoes Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System Interactions  
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for 
understanding its geologic history. Plate movements are 
responsible for most continental and ocean-floor features 
and for the distribution of most rocks and minerals within 
Earth’s crust.  (HS-ESS2.1) 
GLEs: SD1.1; SD2.2 
 
Suggested Pacing: 2 weeks 

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. [HS-ESS1.5] 
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. [HS-ESS2.1] 
Develop a model based on evidence of Earth’s interior to 
describe the cycling of matter by thermal convection. [HS-
ESS2.3] 
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.  
[HS-ESS3.1] 

Map the Ring of Fire and explain its origin. 
Compare and contrast shield, composite, and cinder 
volcanoes. 
Yellowstone history. 
Volcanology on other planets. 
Contact/visit the Alaska Volcano Observatory (AVO). 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Metals and Mining Students who demonstrate understanding will: 

HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS3.1) 
All forms of energy production and other resource 
extraction have associated economic, social, environmental, 
and geopolitical costs and risks as well as benefits. New 
technologies and social regulations can change the balance 
of these factors. (HS-ESS3.2) 
 
GLEs: SB1.1; SD2.1-2; SF1.1-3;  
 
Suggested Pacing: 2 weeks 

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.  
[HS-ESS3.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and mineral resources based 
on cost-benefit ratios. [HS-ESS3.2] 

Identify metals on periodic table. 
Uses of metals. 
Mines in Alaska. 
Price of gold history. 
Prices of other traded metals. 
Recycling costs of metals. 
Mining standards in U.S. vs. other countries. 

Petroleum and Natural Gas Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
The radioactive decay of unstable isotopes continually 
generates new energy within Earth’s crust and mantle, 
providing the primary source of the heat that drives mantle 
convection. Plate  
tectonics can be viewed as the surface expression of mantle 
convection. (HS-ESS2.3) 
 
HS-ESS3: Earth and Human Activity 
 
ESS3.A: Natural Resources 
Resource availability has guided the development of human 
society. (HS-ESS3.1) 
All forms of energy production and other resource 
extraction have associated economic, social, environmental, 
and geopolitical costs and risks as well as benefits. 
 
GLEs: SB2.1; SC3.1; SD2.2; SD3.1 

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.  
[HS-ESS3.1] 
Evaluate competing design solutions for developing, 
managing, and utilizing energy and  
mineral resources based on cost-benefit ratios. [HS-ESS3.2] 

Geologic Formations: Folds, faults, anticlines, and synclines. 
Source, reservoir, and trap rocks. 
Stratigraphy/fence mapping. 



 

Fairbanks North Star Borough School District   202 Geology 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Petroleum and Natural Gas (cont.) Students who demonstrate understanding will: 

Suggested Pacing: 2 weeks   

Glaciers Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
Evidence from deep probes and seismic waves, 
reconstructions of historical changes in Earth’s surface and 
its magnetic field, and an understanding of physical and 
chemical processes lead to a model of Earth with a hot but 
solid inner core, a liquid outer core, a solid mantle and 
crust. Motions of the mantle and its plates occur primarily 
through thermal convection, which involves the cycling of 
matter due to the outward flow of energy from Earth’s 
interior and gravitational movement of denser materials 
toward the interior. (HS-ESS2.3) 
The geological record shows that changes to global and 
regional climate can be caused by interactions among 
changes in the sun’s energy output or Earth’s orbit, tectonic 
events, ocean circulation, volcanic activity, glaciers, 
vegetation, and human activities. These changes can occur 
on a variety of time scales from sudden (e.g., volcanic ash 
clouds) to intermediate (ice ages) to very long-term tectonic 
cycles. (HS-ESS2.4) 
 
GLEs: SD1.1-2; SD2.1; SG3.1  

Analyze geoscience data to make the claim that one-change 
to Earth’s surface can create feedbacks that cause changes 
to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of energy 
into and out of Earth’s systems result in changes in climate. 
[HS-ESS2.4] 
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 systems. [HS-ESS3.5] 

Identify glacial features using topographic maps and aerial 
photos. 
Glacier ice cream terminology. 
Mapping changes in glacier extents. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Glaciers (cont.) Students who demonstrate understanding will: 

Suggested Pacing: 2 weeks   

Independent Student Research: Paper and Poster Project Students who demonstrate understanding will: 
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HS-ESS3: Earth and Human Activity 
 
ETS1.B: Developing Possible Solutions 
When evaluating solutions, it is important to take into 
account a range of constraints, including cost, safety 
reliability, and aesthetics, and to consider social, cultural, 
and environmental, impacts. (Secondary to HS-ESS3.2; 
Secondary HS-ESS3.4) 
 
GLEs: SA1.1-2; SA2.1; SA3.1; SG.3-4 
 
Suggested Pacing: 3 weeks 

Choose a research topic appropriate to grade level. (11) 
[SA1.1] 
Review scientific articles and develop background research. 
(9-11) [SA1.2] 
Write paper or develop poster using multiple 
teacher/mentor-reviewed drafts. (11) [SA1.2] 
Present the results of research to the public as scientific 
paper/poster and oral presentation. 

Invite UAF grad students to share their research with the class. 
Develop a list of interests. 
Draft proposal for teacher’s review. 
Student conducts research inside and outside the classroom. 
Multiple peer revisions in class. 
Research poster presentations. 
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HUMAN ANATOMY & PHYSIOLOGY 
Grade: 11-12 

Overview:  
Human Anatomy & Physiology is a one semester course that advanced students will learn about the major organ systems of the human 
body and how they work together to sustain life and maintain health. Academic skills will focus on independent reading and analysis. 
Content focus will be on the relationship between the structure (anatomy) of organs and organ systems and the functions (physiology) of 
those systems. Students will have the opportunity to study how health life choices can help to enhance the functioning of those systems. 
They will also be introduced to the many careers available in the modern health care system. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Basis of Anatomy and Physiology Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life. (HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by 
 HS-LS3.1) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through 

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 cells. [HS-LS1.1] 
Describe the structure and function of the major types of 
cells. [SC2.1-2] 
Describe levels of organization in the human body. [SC2.1] 
Describe the structure and function of the major types of 
cells. (10-11) [SC2.1-2] 
Demonstrate understanding of homeostasis and how its 
maintained by the body. 
Plan and conduct an investigation to provide evidence that 
feedback mechanisms maintain homeostasis. [HS-LS1.3] 

View and discuss Deadly Ascent; a Nova film about the 
challenges of high altitude. 
Make drawings of examples of the four tissue types. 
Dissect celery using anatomical terms. 
Produce a pamphlet that describes the symptoms, causes, and 
treatments of a disease affecting one of the four major types 
of tissues. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Basis of Anatomy and Physiology (cont.) Students who demonstrate understanding will: 

positive feedback) or discourage (negative feedback) what is 
going on inside the living system. (HS-LS1.3) 
 
GLEs: SC.2 
 
Suggested Pacing: 1-2 weeks 

  

Nervous and Endocrine Systems Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life.  
(HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by  
HS-LS3.1) 
Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next level. 
(HS-LS1.2) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through positive feedback) or 
discourage (negative feedback) what is going on inside the 
living system. (HS-LS1.3) 

Explain the role of nervous and endocrine systems in 
coordinating the functions of the whole organisms. [SC2.3] 
Explain how a nervous impulse travels. [SC2.3] 
Describe the major parts of the brain. 
Explain the role of sensory organs. [SC2.2] 
Describe how negative feedback systems function to control 
hormone levels. [SC2.2] 
Explain the role of hormones in responding to stress. [SC2.2] 
Explain the function of some of the most important 
hormones in the body. 
Be familiar with some disorders caused by malfunctions 
within this system. 

Class visit from community expert on steroid abuse and 
traumatic brain injuries. 
Labs testing the sensory neurons of skin. 
Visit from pathologist with brain tissue. 
Dissect a cow’s eye. 
Lab: Hormones. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Nervous and Endocrine Systems (cont.) Students who demonstrate understanding will: 
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GLEs: SC.2 
 
Suggested Pacing: 1-2 weeks 

  

Muscular System Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life.  
(HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by  
HS-LS3.1) 
Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is itself a component of the next level. 
(HS-LS1.2) 
 
GLEs: SC.2 
 
Suggested Pacing: 2-3 weeks 

Identify the three types of muscle cells and their functional 
differences. 
Explain the molecular mechanism for muscular contraction. 
(10) [SC2.3] 
Describe systems of opposing muscles. (10) [SC2.3] 
List the major groups of skeletal muscles. (10) [SC2.3] 
Give examples of how the skeletal system maintains 
homeostasis by controlling the level of calcium in the blood. 
(10) [SC2.3] 
Be familiar with some disorders caused by malfunctions 
within this system. 

Invite a physical therapist to demonstrate the skills required 
for successful therapy. 
Identify muscular systems and how they control movement. 
Draw and label muscles on a life-sized model. 

Skeletal System Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly  

List the functions of the human skeleton. (10-11) [SC2.1] 
Describe the major bones in the human body. (10) [SC2.3] 
Describe the structure and function of joints. (10) [SC2.3] 
Describe the structure and function of joints. (10) [SC2.3] 

Draw and label a life-sized skeleton with the major bones. 
Draw a sectioned moose bone. 
Determine the amount of calcium in a chicken bone. 
Invite a physical therapist to demonstrate the skills required 
for successful therapy. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Skeletal System (cont.) Students who demonstrate understanding will: 

regulated and remarkably accurate, errors do occur and 
result in mutations, which are also a source of genetic 
variation. Environmental factors can also cause mutations in 
genes, and viable mutations are inherited. (HS-LS3.2) 

Explain how bones can grow over the lifetime of the person. 
(10) [SC2.3] 
Be familiar with some disorders caused by malfunctions 
within this system. 
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Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. (HS-LS3.2-3) 
 
GLEs: SC.2 
 
Suggested Pacing: 2-3 weeks 

Circulatory and Respiratory Systems  
(Part A – Macro: Lungs, Heart, and Vessels) 

Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C Organization for Matter and Energy Flow in Organisms 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.6-7) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 1-2 weeks 

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. 
[HS-LS1.7] 
Explain the role of alveoli oxygenating blood. [SC2.1] 
Give examples of how negative feedback loops in the 
circulatory system maintain homeostasis. 
Give examples of how positive feedback loops decrease 
homeostatic stability. 
Label the major vessels of the body. 
Explain the structure of the heart and how its form follows 
its function. 
Describe the structure of the body’s vessels. 
Be familiar with some disorders caused by malfunctions 
within this system. 

Examine and draw a pig heart. 
Learn to measure blood pressure. Examine the effects of 
exercise on pulse and blood pressure. 
Coloring models of the four-chambered heart. 
Dissect the major arteries and veins of the fetal pig. Look at 
the fetal circulation through the umbilical cord. 
Life size sketch with major vessels drawn and labeled. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Circulatory Systems  
(Part B – Micro: Cells, Proteins, Lymph, and Immunity) 

Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C Organization for Matter and Energy Flow in Organisms 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.6-7) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 2-3 weeks 

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. 
[HS-LS1.7] 
Describe the role of hemoglobin in oxygenating tissues. 
[SC2.1] 
Describe the ABO and RH proteins on red blood cells and the 
genetics. [SC1.3] 
Describe the cellular make up of blood. 
Describe the function of each of the blood cells. 
List the different types of white blood cells and explain how 
they function in immunity. 
Be familiar with some disorders caused by malfunctions 
within this system. 

Blood type testing with school nurse. 
Use Punnett Squares to determine the genetics of blood 
typing. 

Digestive System Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life.  
(HS-LS1.1) 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by  
HS-LS3.1) 
Multicellular organisms have a hierarchical structural 
organization, in which any one system is made up of 
numerous parts and is  

List the functions of the digestive system. (10) [SC2.3] 
Name and describe the functions of the organs of the 
digestive track and accessory organs. (10) [SC2.4] 
Describe metabolism. (10) [SC2.3] 
List the major types of nutrients and how they are used by 
the body. (10) [SC2.3] 
Recognize that food is chemical energy that is measured in 
calories. (10) [SC2.3] 
Explain the role of insulin in metabolism and the effects of 
diabetes. (11) [SC2.3] 
Be familiar with some disorders caused by malfunctions 
within this system. 

Measure the calories in various easily burned foods. 
Use Biuret solution, Benedicts solution and iodine to test 
various foods. 
Dissect the digestive system of a fetal pig. 
Class visit from diabetes prevention specialist. 
Digestion in a bag. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Digestive System (cont.) Students who demonstrate understanding will: 
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itself a component of the next level. (HS-LS1.2) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through positive feedback) or 
discourage (negative feedback) what is going on inside the 
living system. (HS-LS1.3) 
 
GLEs: SC.2 
 
Suggested Pacing: 2-3 weeks 

  

Reproductive System Reproductive System Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms, individual cells grow and then 
divide via a process called mitosis, thereby allowing the 
organism to grow. The organism begins as a single cell 
(fertilized egg) that divides successively to produce many 
cells, with each parent cell passing identical genetic material 
(two variants of each chromosome pair) to both daughter 
cells. Cellular division and differentiation produce and 
maintain a complex organism, composed of systems of 
tissues and organs that work together to meet the needs of 
the whole organism. (HS-LS1.4) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 3-4 weeks 

Describe the organs and glands of the male and female 
reproductive systems. [SC2.3] 
Use a model to illustrate the role of cellular division (mitosis) 
and differentiation in producing and maintaining complex 
organism. [HS-LS1.4] 
List the major hormones of the male and female 
reproductive system. (10) [SC2.3] 
Explain the relative effects of estrogen and progesterone 
during the female menstrual cycle. (10) [SC2.3] 
Explain the importance of the placenta to healthy prenatal 
development. 
Explain why a fetus is particularly vulnerable to damage by 
drugs, alcohol, or environmental contaminants. 
Describe the trimesters of pregnancy and the fetal 
development that is occurring during each one. 
Demonstrate knowledge of common STIs, their causes 
symptoms, effects, and treatments. 

Finish dissecting the reproductive system of the fetal pig. 
Invite medical professional to show students how to suture 
their pigs closed. 
Invite medical professionals to talk to students about anabolic 
steroids. 
Lab: Birth Control. 
Lab: STIs. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Reproductive System (cont.) Reproductive System Students who demonstrate understanding will: 

 

Explain the methodology of common forms of birth control, 
and their effectiveness in preventing STIs as well as 
pregnancy. 
Be familiar with some disorders caused by malfunctions 
within this system. 
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INTRO TO BASIC PATHOPHYSIOLOGY 
Grade: 11-12 

Overview:  
Intro to Basic Pathophysiology is a one semester course that will emphasize the study of viruses, bacteria, and other microorganisms and 
the diseases caused by them. The course will review basic cellular function, tissue types, and body stems to compare with the body’s 
response to injury or illness. The lab portion of this course will focus on systematic identification of bacteria. This course is highly 
recommended for students interested in pursuing a career in health science.  

Length: One semester 

Credit: 0.5 

Prerequisites: Biology and Human Anatomy & 
Physiology  or Teacher Recommendation 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Biology of Microorganisms Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms help them 
perform the essential functions of life.  
(HS-LS1.1) 
 
LS1.C Organization for Matter and Energy Flow in Organisms 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.6-7) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Evolution is a consequence of the interaction of four 
factors: (1) the potential for a species to increase in 
number, (2) the genetic variation of individuals in a species 
due to mutation and 

Describe the characteristics of the major groups of disease 
causing microorganisms: eubacteria, fungi, and protists. (9) 
[SC2.1] 
Identify the role of microorganisms in the energy cycle. (9) 
[SC3.1] 
Describe the characteristics of viruses. 
Explain the role of evolution in the diversity of 
microorganisms. (9, 11) [SC1.3] 
Identify and classify examples of microorganisms. (9) [SC2.1] 
Describe how scientists track the causes of disease. (9) 
[SE3.1] 

Stain gram-positive and gram-negative bacteria. 
Create an isolate. 
Observe protists from natural water sources. 
Collect public health publications on clean drinking water. 
Read and discuss the nature of viruses and their reproduction. 
Epidemiology simulation. 
Proper food handling techniques. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Biology of Microorganisms (cont.) Students who demonstrate understanding will: 

sexual reproduction, (3) competition for an environment’s 
limited supply of the resources that individuals need in 
order to survive and reproduce, and (4) the ensuing 
proliferation of those organisms that are better able to 
survive and reproduce in that environment. (HS-LS4.2) 
 
GLEs: SA.1; SC.2-3; SE.3 
 
Suggested Pacing: 3-4 weeks 

  

Heredity Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a 
particular segment of that DNA. The instructions for 
forming species’ characteristics are carried in DNA. All cells 
in an organism have the same genetic content, but the 
genes used (expressed) by the cell may be regulated in 
different ways. Not all DNA codes for a protein; some 
segments of DNA are involved in regulatory or structural 
functions, and some have no as-yet known function. (HS-
LS3.1) 
 
LS3.B: Variation of Traits 
Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. (HS-LS3.2-3) 
 
GLEs: SC.1-2 
 
Suggested Pacing: 2-4 weeks 

Explain how DNA and RNA provide a template for the 
production of proteins in microorganisms. (11) [SC1.1] 
Explain the ability of microorganisms to adapt to changes in 
their environment. (10-11) [SC1.2] 
Describe how biochemical and anatomical characteristics 
affect an organism’s survival and reproductive capability. 
(10-11) [SC2.1] 

Build models of DNA and RNA. 
Use models to study protein synthesis. 
Discussion of readings on the genetics of Sickle Cell Anemia 
and resistance to malaria. 
Use the cilia of protists to illustrate the role of the upper 
respiratory tract in the prevention of diseases. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Interdependence Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. 
These limits result from such factors as the availability of 
living and nonliving resources and from such challenges such 
as predation, competition, and disease. Organisms would 
have the capacity to produce populations of great size were 
it not for the fact that environments and resources are 
finite. This fundamental tension affects the abundance 
(number of individuals) of species in any given ecosystem. 
(HS-LS2.1-2) 
 
LS3.B: Variation of Traits 
Environmental factors also affect expression of traits, and 
hence affect the probability of occurrences of traits in a 
population. Thus the variation and distribution of traits 
observed depends on both genetic and environmental 
factors. (HS-LS3.2-3) 
 
GLEs: SC.1 
 
Suggested Pacing: 3-5 weeks 

Give examples of the interdependence of microorganisms 
and multicellular organisms. (10) [SC3.2] 
Explain how microorganism populations adapt to changes in 
their environments. (11) [SC1.2-3] 

Discussion of readings on probiotics and their role in human 
digestion. 
Simulations of resistance to diseases. 

Pathophysiology Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
Systems of specialized cells within organisms 

Describe how homeostasis maintains a healthy cellular 
environment. 
Describe how the excretory system functions to maintain 
homeostasis. (9-10) [SC2.3] 

Research Diseases: One caused by a biologic agent and 
another not caused by a biologic agent (e.g., autoimmune, 
genetic, age-related). 
Model the wound healing process. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Pathophysiology (cont.) Students who demonstrate understanding will: 

help them perform the essential functions of life. (HS-LS1.1) 
Feedback mechanisms maintain a living system’s internal 
conditions within certain limits and mediate behaviors, 
allowing it to remain alive and functional even as external 
conditions change within some range. Feedback 
mechanisms can encourage (through positive feedback) or 
discourage (negative feedback) what is going on inside the 
living system. (HS-LS1.3) 
 
GLEs: SC2.3 
 
Suggested Pacing: 3-5 weeks 

Describe how homeostasis maintains system integration and 
metabolism. (11) [SC2.3] 
Explain cellular immunity and the body’s responses to injury 
or illness. (9-10) [ SC2.3] 
Describe known causes of common diseases and their 
pathophysiology. 
Describe the body’s defenses against disease and injury. (11) 
[SC3.2] 
Discuss the cell membrane and how it controls the 
environment of the cell. 
Explain positive and negative feedback loops on the 
development of disease processes and the internal stability 
of the organisms. 

Make drawings of the cells of the immune system. 
Check your immunization record. 

Basic Pharmacology Students who demonstrate understanding will: 

GLEs: SC.2; SE.1; SG.3; CS.D.1, 5 
 
Suggested Pacing: 3-4 weeks 

Explain how antibiotics work. (9) [SC2.1] 
Explain how CNS depressants and stimulants work. (9-10) 
[SC2.3] 

Invite a pharmacist to explain how they know and organize 
drugs to prevent errors. 
Test antibiotic resistance of bacteria. 
Practice recognizing reliable Internet sites for health 
information. 
Invite an elder to share information about traditional uses of 
herbal remedies. 

Local Knowledge and Current Issues Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C: Organization for Matter and Energy Flow in 
Organisms 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy  

Explain how environmental conditions predispose humans 
to different diseases and responses to diseases. (9) [SC3.6] 
Describe how some indigenous people have used local 
species to treat diseases. (9-11) [SF2] 
Give positive and negative examples of how microorganisms 
co-exist with humans. (10) [SC3.2] 

Invite UAF researchers to discuss health issues important to 
indigenous people of the north and northerners in general. 
Research and write reports on common microbes and their 
relationships with humans. 
Research and write reports exploring career possibilities in the 
science and technology fields. 
Learn environmental correct and ethical practices for 
conducting health investigations. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Local Knowledge and Current Issues (cont.) Students who demonstrate understanding will: 

is transferred from one system of interacting molecules to 
another. Cellular respiration is a chemical process in which 
the bonds of food molecules and oxygen molecules are 
broken and new compounds are formed that can transport 
energy to muscles. Cellular respiration also releases energy 
to muscles. Cellular respiration also releases the energy to 
muscles. Cellular respiration also releases the energy 
needed to maintain body temperature despite ongoing 
energy transfer to the surrounding environment. (HS-LS1.7) 
 
GLEs: SC.E.7; SF.1-3; CS.D.1, 5  
 
Suggested Pacing: 2-4 weeks 

  

Safety Practices Students who demonstrate understanding will: 

AKSS: SC.E.7; SF.1-3; SC.D1; CDC EM6 
 
Suggested Pacing: 2-4 weeks 

Use CDC universal precautions. [EM6] 
Follow OSHA guidelines for infection control, bloodborne 
pathogen protocols, hazardous materials and 
decontamination procedures. [EM6] 
Handle microbiology specimens appropriately. [EM6] 

Maintain a worksite safety handbook. 
View the district bloodborne pathogens video. 
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MARINE BIOLOGY 
Grade: 10-12 Overview:  

Marine Biology explores the adaptation of marine organisms, ecological concepts and physical processes that structure the marine 
environment. The course is a study of the environmental impacts of chemistry, geology, and other abiotic conditions and the organisms 
that live in marine environments. The course also examines human interactions with marine ecosystems and the many careers associated 
with it. Special attention will be given to students’ knowledge of Alaska’s marine environment, its importance to indigenous people, local 
economies, food production, and career possibilities. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Physical & Chemical Oceanography Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems 
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes. (HS-ESS2.1-2) 
Evidence from deep probes and seismic waves, 
reconstructions of historical changes in Earth’s surface and 
its magnetic field, and an understanding of physical and 
chemical processes lead to a model of Earth with a hot but 
solid inner core, a liquid outer core, a solid mantle and crust. 
Motions of the mantle and its plates occur primarily through 
thermal convection, which involves the cycling of matter 
due to the outward flow of energy from Earth’s interior and 
gravitational movement of denser materials toward the 
interior.  
(HS-ESS2.3) 
 
ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
The radioactive decay of unstable isotopes continually 
generates new energy within Earth’s crust and mantle, 
providing the primary source of the heat that drives mantle 
convection. Plate  

Use the properties of water, salinity, and temperature to 
explain water stratification. 
Describe and explain periodic variations in the marine 
ecosystem such as tides, currents, and seasons. 
Explain how the surface of the Earth changes through plate 
tectonics, earthquakes, volcanoes, erosion, and deposition. 
Give examples of interactions between marine and 
terrestrial ecosystems. 
Describe how weather is affected by the oceans. 
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. [HS-
ESS2.1] 
Plan and conduct an investigation of the properties of water 
and its effects on Earth materials and surface processes. [HS-
ESS2.5] 

Use 10-gallon aquarium to demonstrate the effects of 
different densities and temperatures on stratification. 
Label and color code a world map with sea/ocean names and 
locations of currents. 
Read The Perfect Storm and use for small group discussions of 
weather patterns and environmental impacts of the fishing 
industry. 
Explain the impact of atmospheric CO2 on ocean acidification. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Physical & Chemical Oceanography (cont.) Students who demonstrate understanding will: 
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tectonics can be viewed as the surface expression of mantle 
convection. (HS-ESS2.3) 
 
GLEs: SA.1; SD.2-3 
 
Suggested Pacing: 3 weeks 

  

Organisms & Their Effects of Ecosystems Organisms 
and Their Effects on Ecosystems 

Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. 
These limits result from such factors as the availability of 
living and nonliving resources and from such challenges such 
as predation, competition, and disease. Organisms would 
have the capacity to produce populations of great size were 
it not for the fact that environments and resources are 
finite. This fundamental tension affects the abundance 
(number of individuals) of species in any given ecosystem. 
(HS-LS2.1-2) 
 
GLEs: SA.1; SD.2-3 
 
Suggested Pacing: 6 weeks 

Describe the major abiotic and biotic characteristics of the 
important ecological zones within the marine biome. 
Describe how biochemical and anatomical characteristics 
define an organism’s anatomy and physiology, its behavior, 
survival and reproductive capabilities. 
Explain how taxonomy is used to describe the diversity of 
phyla and classes. 
List the characteristics of major chordate and invertebrate 
phyla that allow them to survive in a marine environment. 
Compare environmental characteristics and the adaptations 
organisms have to adapt and survive. 
Evaluate the 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.  
[HS-LS2.6] 

Build a bulletin board showing benthic habitats. 
Use the characteristics of preserved invertebrates to develop a 
classification system. 
Student reports on the major phyla. 
Discussions of the abiotic challenges of various marine habitat 
and the physiological and behavioral responses of organisms. 

Biochemical Cycles Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.A: Interdependent Relationships in Ecosystems 
Ecosystems have carrying capacities, which are limits to the 
numbers of organisms and populations they can support. 
These limits result  

Describe the transfer of energy through marine ecosystems. 
Describe the cycling of matter through marine ecosystems. 
Provide examples of how cycles of matter and energy link 
living organisms and their environment. 

Draw models of energy flow. 
Diagram the carbon, nitrogen, and phosphorous cycles. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Biochemical Cycles (cont.) Students who demonstrate understanding will: 
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from such factors as the availability of living and nonliving 
resources and from such challenges such as predation, 
competition, and disease. Organisms would have the 
capacity to produce populations of great size were it not for 
the fact that environments and resources are finite. This 
fundamental tension affects the abundance (number of 
individuals) of species in any given ecosystem. (HS-LS2.1-2) 
 
GLEs: SC.3; SD.3 
 
Suggested Pacing: 2 weeks 

Use mathematical representations to support claims for the 
cycling of matter and flow of energy among organisms in an 
ecosystem. [HS-LS2.4] 

 

Interdependence Between Organisms Interdependence 
Between Organisms 

Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.D: Social Interactions and Group Behavior 
Group behavior has evolved because membership can 
increase the changes of survival for individuals and their 
genetic relatives. (HS-LS2.8) 
 
LS4.D: Biodiversity and Humans 
Bio diversity is increased by the formation of new species 
(speciation) and decreased by the loss of species 
(extinction). (Secondary to HS-LS2.7) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.C: Adaptation 
Changes in the physical environment, whether naturally 
occurring or human induced, have thus contributed to the 
expansion of some species, the emergence of new distinct 
species as populations diverge under different conditions, 
and the decline-and sometimes the extinction – of some 
species. (HS-LS4.5-6) 

Give examples of the interdependence between marine 
organisms and their environment. 
Describe the levels of organization in marine ecosystems 
from the individuals to populations and communities. 
Describe theories that explain patterns of diversity from the 
equator to the poles. 

Draw food webs of local marine plant and animal species. 
Use individual student reports to explore the characteristics of 
predator/prey, symbiotic, and herbivorous organism 
interactions. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Interdependence Between Organisms (cont.)
 Interdependence Between Organisms 

Students who demonstrate understanding will: 

GLEs: SC.3; CS.E.2 
 
Suggested Pacing: 6 weeks 

  

Evolution of Marine Species Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS4.D: Biodiversity and Humans 
Bio diversity is increased by the formation of new species 
(speciation) and decreased by the loss of species 
(extinction). (Secondary to HS-LS2.7) 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; 
Note: This Disciplinary Core Idea is also addressed by HS-
LS4.6) 
 
GLEs: SC.1 
 
Suggested Pacing: 2 weeks 

Explain how variation in the environment provides the 
mechanisms for natural selection, evolution, and diversity of 
species. 
Give examples of how the natural variation in individuals 
allows species to survive in changing environments. 
Describe the evidence scientists use to link the evolutionary 
history of organisms and their classification. 
Communicate scientific information that common ancestry 
and biological evolution are supported by multiple lines of 
empirical evidence. [HS-LS4.1] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [HS-LS4.4] 
Evaluate the evidence supporting claims that changes in 
environmental conditions may result in: [HS-LS4.5] 
Increases in the number of individuals of some species. 
The emergence of new species over time. 
The extinction of other species. 

Do a report on one of the extinct sea species from the 
Cambrian. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Marine Sciences and Culture Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS4.D: Biodiversity and Humans 
Bio diversity is increased by the formation of new species 
(speciation) and decreased by the loss of species 
(extinction). (Secondary to HS-LS2.7) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.D: Biodiversity and Humans 
Humans depend on the living world for the resources and 
other benefits provided by biodiversity. But human activity 
is also having adverse impacts on biodiversity through 
overpopulation, overexploitation, habitat destruction, 
pollution, introduction of invasive species, and climate 
change. Thus sustaining biodiversity so that ecosystem 
functioning and productivity are maintained is essential to 
supporting and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by preserving landscapes of 
recreational or inspirational value. (Secondary to HS-LS2.7; 
Note: This Disciplinary Core Idea is also addressed by HS-
LS4.6) 
 
GLEs: SE.1-3; SF.103; CS.A.4, 7 
 
Suggested Pacing: Ongoing throughout the course 

Recognize the importance of marine systems to society. 
Describe how indigenous people use local marine organisms. 
Give examples of how humans can alter ecosystems. 
Explain why it is important for citizens to be knowledgeable 
on current issues and policies of natural resource use. 
Give examples of specific examples of Alaskan marine use 
issues. 
Describe human dependence upon the marine environment, 
concentrating on Alaskan uses. 
List and describe marine careers. 
Give examples of how humans can alter the structures of 
ecosystems. 
Create or revise a simulation to test a solution to mitigate 
adverse impacts of human activity on biodiversity. [HS-LS.4-
6] 

Research career possibilities in the field of marine biology. 
Describe the fisheries of the North Pacific. 
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MICROBIOLGY & BOTANY 
Grade: 10-12 

Overview:  
Microbiology & Botany is a one semester course that will emphasize the study of viruses, bacteria, and other microorganisms, fungi, and 
plants, especially vascular plants. Microbiology & Botany is a lab-oriented class. Local species and processes will be studied whenever 
possible. 

Length: One semester 

Credit: 0.5 

Prerequisites: Biology 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Flow of Matter and Energy Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.C: Organization for Matter and Energy Flow in 
Organisms 
The process of photosynthesis converts light energy to 
stored chemical energy by converting carbon dioxide plus 
water into sugars plus released oxygen. (HS-LS1.5) 
The sugar molecules thus formed contain carbon, hydrogen, 
and oxygen: their hydrocarbon backbones are used to make 
amino acids and other carbon-based molecules that can be 
assembled into larger molecules (such as proteins or DNA), 
used for example to form new cells. (HS-LS1.6) 
As matter and energy flow through different organizational 
levels of living systems, chemical elements are recombined 
in different ways to form different products. (HS-LS1.6-7) 
As a result of these chemical reactions, energy is transferred 
from one system of interacting molecules to another. 
Cellular respiration is a chemical process in which the bonds 
of food molecules and oxygen molecules are broken and 
new compounds are formed that can  

Describe how energy cycles through an ecosystem, including 
photosynthesis, respiration, and fermentation. (9-10) [SC3.1] 
[HS-LS1.3, 6] 
Explain the importance of microorganisms to decomposition 
processes and nutrient cycles. (9-10) [SC3.1] [HS-LS1.6-7] 
Explain why microorganisms are important to the energy 
cycle. (10) [SC3.2] 

Fermentation experiments with yeast. 
Composting decomposition experiments with pop bottles. 
Outside long-term decomposition experiment. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Flow of Matter and Energy (cont.) Students who demonstrate understanding will: 

transport energy to muscles. Cellular respiration also 
releases the energy needed to maintain body temperature 
despite ongoing energy transfer to the surrounding 
environment. (HS-LS1.7)  
 
GLEs: SC3.1-3 
 
Suggested Pacing: 3 weeks 

  

Cells Students who demonstrate understanding will: 

HS-LS1: From Molecules to Organisms: Structures and 
Processes 
 
LS1.A: Structure and Function 
All cells contain genetic information in the form of DNA 
molecules. Genes are regions in the DNA that contain the 
instructions that code for the formation of proteins, which 
carry out most of the work of cells. (HS-LS1.1; Note: This 
Disciplinary Core Idea is also addressed by HS-LS3.1) 
 
LS1.B: Growth and Development of Organisms 
In multicellular organisms’ individual cells grow and then 
divide via a process called mitosis, thereby allowing the 
organism to grow. The organism begins as a single cell 
(fertilized egg) that divides successively to produce many 
cells, with each parent cell passing identical genetic material 
(two variants of each chromosome pair) to both daughter 
cells. Cellular division and differentiation produce and 
maintain a complex organism, composed of systems of 
tissues and organs that work together to meet the needs of 
the whole organism. (HS-LS1.4) 
 
HS-LS3: Heredity: Inheritance and Variation of Traits 
LS3.A: Inheritance of Traits 

Describe the major organelles of cells and their functions. 
(10) [SC2.2] 
Describe the importance of cellular processes to cell 
metabolism, growth, and reproduction. (10) [SC2.1-2] [HS-
LS1.1, 4] 
Describe how cells use DNA to store chemical information 
and manage cellular functions. (9) [SC1.1] 
Explain how the process of photosynthesis in cells permits 
solar energy to become part of the biosphere. (9) [SC3.1] 
Explain how the processes of cell division and differentiation 
allow for reproduction in microorganisms and reproduction 
and complexity in protists, fungi, and plants. (9-10) [SC2.1], 
(9) [SC3.1], (10) [SC2.3] 

Microscope work that focuses specifically on microbes and 
microbial techniques such as gram staining, sterile techniques, 
and microbial cultures. 
Extract DNA. 
Use onion root tips to find and draw stages of mitosis. 
Sexual vs. asexual reproduction in plants.  
Culture plants vegetatively. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Cells (cont.) Students who demonstrate understanding will: 

Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
LS3.B: Variation of Traits 
In sexual reproduction, chromosomes can sometimes swap 
sections during the process of meiosis (cell division), thereby 
creating new genetic combinations and thus more genetic 
variation. Although DNA replication is tightly regulated and 
remarkably accurate, errors do occur and result in 
mutations, which are also a source of genetic variation. 
Environmental factors can also cause mutations in genes, 
and viable mutations are inherited. (HS-LS3.2) 
 
GLEs: SC.1-3 
 
Suggested Pacing: 3 weeks 

  

Heredity Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics 
are carried in DNA. All cells in an organism have  
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Heredity (cont.) Students who demonstrate understanding will: 

the same genetic content, but the genes used (expressed) 
by the cell may be regulated in different ways. Not all DNA 
codes for a protein; some segments of DNA are involved in 
regulatory or structural functions, and some have no as-yet 
known function. (HS-LS3.1) 
 
GLEs: SC.1 
 
Suggested Pacing: 3 weeks 

Describe how biochemical and anatomical characteristics 
affect an organism’s survival and reproductive capability. 
(11) [SC1.1-2] 
Explain how the diversity of microorganisms and plants has 
arisen through evolutionary processes. (9) [SC1.3] 
Use taxonomy to describe relationships between phyla and 
classes using local organisms as examples. (9) [SC1.2] 

Readings on heirloom varieties of plants and why they are 
important. 
Experiments testing microbes and antibiotics. 
Readings and discussions of microbial resistance to antibiotics: 
causes and solutions. 

Interdependence Students who demonstrate understanding will: 

HS-LS3: Heredity: Inheritance and Variation of Traits 
 
LS3.A: Inheritance of Traits 
Each chromosome consists of a single very long DNA 
molecule, and each gene on the chromosome is a particular 
segment of that DNA. The instructions for forming species’ 
characteristics are carried in DNA. All cells in an organism 
have the same genetic content, but the genes used 
(expressed) by the cell may be regulated in different ways. 
Not all DNA codes for a protein; some segments of DNA are 
involved in regulatory or structural functions, and some 
have no as-yet known function. (HS-LS3.1) 
 
GLEs: SC.3 
 
Suggested Pacing: 3 weeks 

Explain how microorganisms and multicellular organisms are 
dependent on each other. (10) [SC3.2] 
Explain how all organisms are dependent on vascular plants 
and other autotrophs. (9) [SC3.3] 

Why microbes cause diseases. 
Collections of foods produced from a microbial or fungal 
source. 

Local Knowledge Students who demonstrate understanding will: 

HS-LS2: Ecosystems: Interactions, Energy, and Dynamics 
 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
A complex set of interactions within an  

Describe the adaptations of local species to the boreal 
biome. (10) [SC3.2] 
Explain how these adaptations allow species to survive in 
the boreal biome. (9-11) [SG1.1-3] 
Describe how local species of organisms have been used in 
special ways by indigenous people. 

Invite Cooperative Extension to discuss safe food handling. 
Visit TVC Culinary Arts program at Hutchison High School. 
Invite UAF ecology staff to discuss role of mycorrhiza in boreal 
systems. 



 

Fairbanks North Star Borough School District   225 Microbiology & Botany 
Science Curriculum  Adopted April 5, 2016 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Local Knowledge (cont.) Students who demonstrate understanding will: 

ecosystem can keep its numbers and types of organisms 
relatively constant over long periods of time under stable 
conditions. If modest biological or physical disturbance to an 
ecosystem occurs, it may return to its more or less original 
status (i.e., the ecosystem is resilient), as opposed to 
becoming a very different ecosystem. Extreme fluctuations 
in conditions or the size of any population, however, can 
challenge the functioning of ecosystems in terms of 
resources and habitat availability. (HS-LS2.2, 6) 
Moreover, anthropogenic changes (induced by human 
activity) in the environment – including habitat destruction, 
pollution, introduction of invasive species, overexploitation, 
and climate change – can disrupt an ecosystem and 
threaten the survival of some species. (HS-LS2.7) 
 
GLEs: SC.3; SG.1-3; CS.E.2 
 
Suggested Pacing: 3 weeks 

Give examples of how microorganisms affect our lives in 
beneficial and harmful ways. (9-11) [SG1.1-3] 
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PALEONTOLOGY 
Grade: 11-12 

Overview:  
Paleontology is a one semester course that is designed to provide students an opportunity to further investigate and describe the 
temporal and spatial changes in Earth’s flora and fauna within the context of geological processes, stratigraphy, and evolution. Another 
goal of the course is to demonstrate the interdependence of scientific disciplines in any investigation of large-scale patterns and events in 
the natural world. Consequently, the study of paleontology requires a working knowledge of more than one discipline. The course will be 
reading intensive with advanced articles on the subject of paleontology.  

Length: One semester 

Credit: 0.5 

Prerequisites: Biology and Chemistry or Chem 
Tech (may be concurrently enrolled) 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

What are Fossils & How are They Created Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes.  
(HS-ESS2.1-2) 
Evidence from deep probes and seismic waves, 
reconstructions of historical changes in Earth’s surface and 
its magnetic field, and an understanding of physical and 
chemical processes lead to a model of Earth with a hot but 
solid inner core, a liquid outer core, a solid mantle and 
crust. Motions of the mantle and its plates occur primarily 
through thermal convection, which involves the cycling of 
matter due to the outward flow of energy from Earth’s 
interior and gravitational movement of denser materials 
toward the interior.  
(HS-ESS2.3) 
 
ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
The radioactive decay of unstable isotopes  

Design and conduct scientific investigation using appropriate 
instruments and safety precautions. (11) [SA3.1] 

Flinn Lab Safety Contract and Test. 
Lab safety scavenger hunt. 
Lab: Making fossils from different mediums; what works and 
what doesn’t. 
Write a story that describes how an animal becomes a fossil. 
Identify current environments and required conditions 
suitable for the preservation of fossils. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 
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What are Fossils & How are They Created (cont.) Students who demonstrate understanding will: 

continually generates new energy within Earth’s crust and 
mantle, providing the primary source of the heat that drives 
mantle convection. Plate tectonics can be viewed as the 
surface expression of mantle convection. (HS-ESS2.3) 
 
GLEs: SA1.1-2; SG.4 
 
Suggested Pacing: 2 weeks 

  

What can Fossils Tell Us? Students who demonstrate understanding will: 

HS-ESS2: Earth Systems 
 
ESS2.D: Weather and Climate  
The foundation for Earths global climate systems is the 
electromagnetic radiation from the sun, as well as its 
reflection, absorption, storage, and redistribution among 
the atmosphere, ocean, and land systems, and this energy’s 
re-radiation into space.  
(HS-ESS2.2, 4) 
Gradual atmospheric changes were due to plants and other 
organisms that captured carbon dioxide and released 
oxygen.  
(HS-ESS2.6-7) 
Changes in the atmosphere due to human activity have 
increased carbon dioxide concentrations and thus affect 
climate.  
(HS-ESS2.4, 6) 
 
GLEs: SA1.1-2; SC1.2; SC2.1; SC3.2; SG.4 
 
Suggested Pacing: 2 weeks 

Review scientific articles and develop background research. 
(9-11) [SA1.2] 
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. 
[HS-ESS1.6] 
Analyze geoscience data to make the claim that one-change 
to Earth’s surface can create feedbacks that cause changes 
to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of energy 
into and out of Earth’s systems result in changes in climate. 
[HS-ESS2.4] 
Develop a quantitative model to describe the cycling of 
carbon among the hydrosphere, atmosphere, geosphere, 
and biosphere.  
[HS-ESS2.6] 

PhET Online Lab: 
http://phet.colorado.edu/en/simulation/redating-game.  

http://phet.colorado.edu/en/simulation/redating-game
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Geologic Time and Extinctions Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.C: The History of Planet Earth 
Continental rocks, which can be older than 4 billion years, 
are generally much older than the rocks of the ocean floor, 
which are less then 200 million years old. (HS-ESS1.5) 
Although active geologic processes, such as plate tectonics 
and erosion, have destroyed or altered most of the very 
early rock record on Earth, other objects in the solar system, 
such as lunar rocks, asteroids, and meteorites, have changed 
little over billions of years. Studying these objects can 
provide information about Earth’s formation and early 
history.  
(HS-ESS1.6) 
 
HS-ESS2: Earth Systems 
 
ESS2.A: Earth Materials and Systems  
Earth’s systems, being dynamic and interacting, cause 
feedback effects that can increase or decrease the original 
changes.  
(HS-ESS2.1-2) 
 
GLEs: SC1.2; SG.3-4 
 
Suggested Pacing: 2 weeks 

Review scientific articles and develop background research 
(9-11) [SA1.2] 
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. 
[HS-ESS1.1] 
`Analyze geoscience data to make the claim that one-change 
to Earth’s surface can create feedbacks that cause changes 
to other Earth systems. [HS-ESS2.2] 
Use a model to describe how variations in the flow of energy 
into and out of Earth’s systems result in changes in climate. 
[HS-ESS2.4] 
Construct an argument based on evidence about the 
simultaneous coevolution of Earth’s systems and life on 
Earth. [HS-ESS2.7] 
Communicate scientific information that common ancestry 
and biological evolution are supported by multiple lines of 
empirical evidence. [HS-LS4.1] 

Measure out geologic time to scale. 
Analyze Jurassic Park movie for scientific accuracy. 
Compare extinction events. 
Examine claims of current extinction event. 
Examine geologic maps. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Geologic Time and Extinctions (cont.) Students who demonstrate understanding will: 

 

Construct an explanation based on evidence that the 
process of evolution primarily results from four factors [HS-
LS4-2]: 
The potential for a species to increase in number. 
The heritable genetic variation of individuals in a species due 
to mutation and sexual reproduction. 
Competition for limited resources. 
The proliferation of those organisms that are better able to 
survive and reproduce in the environment. 
Evaluate the 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. [HS-LS2-6] 

 

Invertebrate Fossils Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.C: The History of Planet Earth 
Continental rocks, which can be older than 4 billion years, 
are generally much older than the rocks of the ocean floor, 
which are less then 200 million years old. (HS-ESS1.5) 
Although active geologic processes, such as plate tectonics 
and erosion, have destroyed or altered most of the very 
early rock record on Earth, other objects in the solar system, 
such as lunar rocks, asteroids, and meteorites, have changed 
little over billions of years. Studying these objects can 
provide information about Earth’s formation and early 
history.  
(HS-ESS1.6) 

Review scientific articles and develop background research 
(9-11) [SA1.2] 
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.  
[HS-LS4.3] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [HS-LS4.4] 

Lab: Invertebrate Fossil Identification. 
Mollusk dissection. 
Gastropod dissection. 
Use microscopes to examine microfossils. 
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CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Invertebrate Fossils (cont.) Students who demonstrate understanding will: 

HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
The radioactive decay of unstable isotopes continually 
generates new energy within Earth’s crust and mantle, 
providing the primary source of the heat that drives mantle 
convection. Plate tectonics can be viewed as the surface 
expression of mantle convection. (HS-ESS2.3) 
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic history. 
Plate movements are responsible for most continental and 
ocean-floor features and for the distribution of most rocks 
and minerals within Earth’s crust. (ESS2.B Grade 8 GBE;  
HS-ESS2.1) 
 
GLEs: SC1.2; SG.3-4 
 
Suggested Pacing: 4 weeks 

Evaluate the evidence supporting claims that changes in 
environmental conditions may result in: [HS-LS4.5] 
Increases in the number of individuals of some species. 
The emergence of new species over time. 
The extinction of other species. 

 

Vertebrate Fossils Students who demonstrate understanding will: 

HS-ESS1: Earth’s Place in the Universe 
 
ESS1.C: The History of Planet Earth 
Continental rocks, which can be older than 4 billion years, 
are generally much older than the rocks of the ocean floor, 
which are less then 200 million years old. (HS-ESS1.5) 
Although active geologic processes, such as plate tectonics 
and erosion, have destroyed or altered most of the very 
early rock record on Earth, other objects in the solar system, 
such as lunar rocks, asteroids, and meteorites, have  

Review scientific articles and develop background research. 
(9-11) [SA1.2] 
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.  
[HS-LS4.3] 
Construct an explanation based on evidence for how natural 
selection leads to adaptation of populations. [HS-LS4.4] 

Lab: Vertebrate Fossil Identification. 
Making molds and casts of fossils. 
UAF Museum tour. 
Video: What killed the Dinosaurs. 
Video: Making the Baby Mammoth. 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Vertebrate Fossils (cont.) Students who demonstrate understanding will: 
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changed little over billions of years. Studying these objects 
can provide information about Earth’s formation and early 
history.  
(HS-ESS1.6) 
 
HS-ESS2: Earth’s Systems 
 
ESS2.B: Plate Tectonics and Large-Scale System 
Interactions 
The radioactive decay of unstable isotopes continually 
generates new energy within Earth’s crust and mantle, 
providing the primary source of the heat that drives mantle 
convection. Plate tectonics can be viewed as the surface 
expression of mantle convection. (HS-ESS2.3) 
Plate tectonics is the unifying theory that explains the past 
and current movements of the rocks at Earth’s surface and 
provides a framework for understanding its geologic history. 
Plate movements are responsible for most continental and 
ocean-floor features and for the distribution of most rocks 
and minerals within Earth’s crust. (ESS2.B Grade 8 GBE;  
HS-ESS2.1) 
 
HS-LS4: Biological Evolution: Unity and Diversity 
 
LS4.A: Evidence of Common Ancestry and Diversity 
Genetic information provides evidence of evolution. DNA 
sequences vary among species, but there are many 
overlaps; in fact, the ongoing branching that produces 
multiple lines of descent can be inferred by comparing the 
DNA sequences of different organisms. Such information is 
also derivable from the similarities and differences in  

Evaluate the evidence supporting claims that changes in 
environmental conditions may result in: [HS-LS4.5] 
Increases in the number of individuals of some species. 
The emergence of new species over time. 
The extinction of other species. 

 

CORE IDEAS PERFORMANCE OBJECTIVES SUGGESTED ACTIVITIES 

Vertebrate Fossils (cont.) Students who demonstrate understanding will: 

amino acid sequences and from anatomical and 
embryological evidence. (HS-LS4.1) 
 
GLEs: SC1.2; SG.3-4 
 
Suggested Pacing: 4 weeks 
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Independent Student Research Paper & Poster Project Students who demonstrate understanding will: 

Paper & Poster Project 
 
GLEs: SA.1-3; SG.3-4 
 
Suggested Pacing: 3 weeks 

Choose a research topic appropriate to grade level. (11) 
[SA1.1] 
Review scientific articles and develop background research. 
(9-11) [SA1.2] 
Write paper or develop poster using multiple 
teacher/mentor-reviewed drafts. (11) [SA1.2] 
Present the results of research to the public as scientific 
paper/poster and oral presentation. 

Invite UAF grad students to share their research with the class. 
Develop a list of interests. 
Draft proposal for teacher’s review. 
Students conduct research inside and outside the classroom. 
Multiple peer revisions in class. 
Research poster presentations. 
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The 5E Model of Instruction 

 
 

5E Definition Teacher Behavior Student Behavior 
Engage 

 Generate interest 

 Access prior knowledge 

 Connect to past knowledge 

 Set parameters of the focus 

 Frame the idea 

 Motivates 

 Creates interest 

 Taps into what students know or think 

about the topic 

 Raises questions and encourages 

responses 

 Attentive in listening 

 Ask questions 

 Demonstrates interest in the lesson 

 Responds to questions demonstrating 

their own entry point of understanding 

Explore 
 Experience key concepts 

 Discover new skills 

 Probe, inquire, and question 

experiences 

 Examine their thinking 

 Establish relationships and 

understanding 

 Acts as a facilitator 

 Observes and listens to students as 

they interact 

 Asks good inquiry-oriented questions 

 Provides time for students to think and 

to reflect 

 Encourages cooperative learning 

 Conducts activities, predicts, and forms 

hypotheses or makes generalizations 

 Becomes a good listener 

 Shares ideas and suspends judgment 

 Records observations and/or 

generalizations 

 Discusses tentative alternatives 

Explain 

 Connect prior knowledge and 

background to new discoveries 

 Communicate new understandings 

 Connect informal language to formal 

language 

 Encourages students to explain their 

observations and findings in their own 

words 

 Provides definitions, new words, and 

explanations 

 Listens and builds upon discussion 

from students 

 Asks for clarification and justification 

 Accepts all reasonable responses 

 Explains, listens, defines, and questions 

 Uses previous observations and 

findings 

 Provides reasonable responses to 

questions 

 Interacts in appositive, supportive 

manner 

Extend/Elaborate 

 Apply new learning to a new or similar 

situation 

 Extend and explain concept being 

explored 

 Communicate new understanding with 

formal language 

 Uses previously learned information as 

a vehicle to enhance additional 

learning 

 Encourages students to apply or extend 

the new concepts and skills 

 Encourages students to use terms and 

definitions previously acquired 

 Applies new terms and definitions 

 Uses previous information to probe, 

ask questions, and make reasonable 

judgments 

 Provides reasonable conclusions and 

solutions 

 Records observations, explanations, 

and solutions 

Evaluate 

 Assess understand (self, peer, and 

teacher evaluation) 

 Demonstrate understanding of new 

concept by observation or open-ended 

response 

 Apply within problem situation 

 Show evidence of accomplishment 

 Observes student behaviors as they 

explore and apply new concepts and 

skills 

 Assesses students’ knowledge and 

skills 

 Encourages students to assess their 

own learning 

 Asks open-ended questions 

 Demonstrates an understanding or 

knowledge of concepts and skills 

 Evaluates his/her own progress 

 Answers open-ended questions 

 Provides reasonable responses and 

explanations to events or phenomena 
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Internet Science Resources 
Alphabetized List of 60+ Science Websites www.teachersfirst.com 
Alaska Committee for Noxious & Invasive Plants & 
Management 

www.uaf.edu/ces/cnipm/datareports.html 

Alaska Department of Fish & Game 
 ADF&G Wildlife Notebook Series 

 SoundsWild 

 Creamer’s Field 

 Funtastic Facts About Alaska’s Wildlife 

 Project Wild 

 Alaska Wildlife Curriculum 

www.adfg.state.ak.us 
 
www.projectwild.org 

Alaska Mineral & Energy Resource Education Fund www.ameref.org  
Alaska Seas & Rivers Curriculum http://seagrant.uaf.edu/marine-ed/curriculum 
Alaska Science Teachers Association http://asta.wildapricot.org 
Alaska State Library http://library.state.ak.us 
Alaska Volcano Observatory www.avo.alaska.edu 
Arctic Studies Center, Arctic Wildlife www.mnh.si.edu/arctic/html/wildlife.html 
Biomedical Engineering http://bmes.org 
Center for Disease Control www.cdc.gov 
Climate Change www.climate.be/textbook 
Cooperative Extension Service www.alaska.edu/uaf/ces/directory 
Culturally Responsive Science Curriculum www.ankn.uaf.edu/publications/handbook/front.html 
International Polar Year Education Outreach www.ipy.org/index.php?/ipy/audience/C27 
Invasive Plants of Alaska www.fs.fed.us/r10/spf/fhp/weed_book/index.htm 

Investigating Forensics 
www.sfu.museum/forensics/eng/pg_media-
media_pg/professeur-pdfs-teachers 

Next Generation Science Standards www.nextgenscience.org 
Noxious Plants www.keystonecurriculum.org 
FNSBSD Library Media Services http://destiny.northstar.k12.ak.us 
National Geographic www.nationalgeographic.com 
National Science Teachers Association 
 Science Notebooks Article 

 Discovery Center Articles 

 Constructivist Articles 

 Outstanding Science Trade Books for K-12 

Students 

www.nsta.org/publications/ostb 

Process Skills www.nsf.gov/pubs/2000/nsf99148/ch_7.htm 
Public Lands Information Center www.nps.gov/aplic/center 
Rubistar (Rubrics) http://rubistar.4teachers.org/index.php 
Rubrics http://www2.gsu.edu/~mstnrhx/457/rubric.htm 
Rubrics For Assessment: University of Wisconsin www.uwstout.edu/soe/profdev/rubrics.shtml 
Science NetLinks www.sciencenetlinks.com 
Teachnology http://teachers.teach-nology.com/web_tools/rubrics/lab_report 
UAF Science Teacher Education Program (STEP) www.gi.alaska.edu/STEP/index.html 

 
NOTE: Due to the dynamic of the Internet, websites are subject to change and should always be viewed before student use. 

 

http://www.teachersfirst.com/
http://www.uaf.edu/ces/cnipm/datareports.html
http://www.adfg.state.ak.us/
http://www.projectwild.org/
http://www.ameref.org/
http://seagrant.uaf.edu/marine-ed/curriculum
http://asta.wildapricot.org/
http://library.state.ak.us/
http://www.avo.alaska.edu/
http://www.mnh.si.edu/arctic/html/wildlife.html
http://bmes.org/
http://www.cdc.gov/
http://www.climate.be/textbook
http://www.alaska.edu/uaf/ces/directory
http://www.ankn.uaf.edu/publications/handbook/front.html
http://www.ipy.org/index.php?/ipy/audience/C27
http://www.fs.fed.us/r10/spf/fhp/weed_book/index.htm
http://www.sfu.museum/forensics/eng/pg_media-media_pg/professeur-pdfs-teachers
http://www.sfu.museum/forensics/eng/pg_media-media_pg/professeur-pdfs-teachers
http://www.nextgenscience.org/
http://www.keystonecurriculum.org/
http://destiny.northstar.k12.ak.us/
http://www.nationalgeographic.com/
http://www.nsta.org/publications/ostb
http://www.nsf.gov/pubs/2000/nsf99148/ch_7.htm
http://www.nps.gov/aplic/center
http://rubistar.4teachers.org/index.php
http://www2.gsu.edu/~mstnrhx/457/rubric.htm
http://www.uwstout.edu/soe/profdev/rubrics.shtml
http://www.sciencenetlinks.com/
http://teachers.teach-nology.com/web_tools/rubrics/lab_report
http://www.gi.alaska.edu/STEP/index.html
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K-5 Science Vocabulary Words 
 

KINDERGARTEN 
Animal 
Collide 
Direction 
Earth 
Environment 
Habitat 

Land 
Light 
Living 
Measure 
Motion 
Non-living 

Pattern 
Plant 
Pull 
Push 
Rain 
Ramp 

Record 
Rock 
Sand 
Snow 
Soil 
Speed 

Sun 
Temperature 
Water 
Weather 
Wind 

FIRST GRADE 
Behavior 
Camouflage 
Design 
Device 
External 
Flowers 

Grow 
Hibernate 
Illuminate 
Leaves 
Moon 
Observe 

Offspring 
Process 
Protect 
Roots 
Seed 
Sky 

Sound 
Star 
Stem 
Sunrise 
Sunset 
Surface 

Survive 
Tools 
Vibrate 
Young 

SECOND GRADE 
Absorbency 
Analyze 
Bodies of Water 
Color 
Data 
Dispersal 
Diversity 
Drawing 

Earth Event 
Earthquakes 
Erosion 
Flexibility 
Function 
Gas 
Habitat 
Hardness 

Investigation 
Irreversible 
Land 
Liquid 
Man-Made 
Matter 
Model 
Natural World 

Observations 
Observation Skills 
Physical Characteristics 
Physical Model 
Pollinate 
Reversible 
Sensory 
Sketch 

Solid 
Solution 
Strength 
Texture 
Timescale 
Volcanic Explosion 
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Third Grade 
Advantage 
Argument 
Balanced 
Cause 
Forces 
Fossils 
Hazard 
Impact 

Individuals 
Influence 
Inherit 
Interaction 
Interpret 
Life Cycles 
Characteristics 
Claim 

Contact 
Describe 
Magnetic 
Mates 
Merit 
Object 
Organisms 
Reduces 

Represent 
Effect 
Electric 
Evidence 
Explanation 
Reproduction 
Season 
Similar 

Species 
Traits 
Typical 
Unbalanced 
Variation 
Weather Conditions 

Fourth Grade 
Aesthetic 
Attraction 
Axis 
Base 
Conductor 
Conversation of Mass 
Electricity 
Energy 
Experiment 
Fertilization 

Food Chain 
Force 
Galaxy 
Germination 
Gravity 
Heat 
Heredity 
Hypothesis 
Igneous 
Inference 

Law 
Mass 
Metal 
Metamorphic 
Metamorphosis 
Milky Way Galaxy 
Mineral 
Objectivity 
Organism 
Pollen 

Pollination 
Pollution 
Producer 
Recycling 
Scientific Method 
Scientist 
Sedimentary 
Sexual Reproduction 
Solar System 
Sound Wave 

Space 
Speed 
Subjectivity 
Supernatural 
Telescope 
Theory 
Vacuum 
Vibration 
Volume 
Weight 

Fifth Grade 
Adaptation 
Asteroid 
Atom 
Circuit 
Comet 

Consumer 
Dissolve 
Evaporation 
Evolution 
Exoskeleton 

Force 
Freeze 
Humidity 
Microscope 
Orbit 

Organ 
Planet 
Power 
Precipitation 
Repulsion 

Sense 
Skeleton 
Speed 
Variable 
Water Cycle 
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Safety in the Classroom 
Science Laboratory Rules & Regulations 

Standards of Student Conduct in the Laboratory & in the Field 
1. Conduct yourself in a responsible manner at all times in the laboratory. Frivolous activities, 

mischievous behavior, throwing items, and conducting pranks are prohibited. 

2. Lab and safety information and procedures must be read ahead of time. All verbal and written 

instructions shall be followed in carrying out the activity or investigation. 

3. Eating, drinking, gum chewing, applying cosmetics, manipulating contact lenses, and other 

unsafe activities are not permitted in the laboratory. 

4. Working in the laboratory without the instructor present is prohibited. 

5. Unauthorized activities or investigations are prohibited. Unsupervised work is not permitted. 

6. Entering preparation or chemical storage areas is prohibited at all times. 

7. Removing chemicals or equipment from the laboratory is prohibited unless authorized by the 

instructor. 

Personal Safety 
8. ANSI Z87.1 approved chemical splash goggles or safety glasses, as appropriate or directed by 

your instructor, shall be worn at all times in the laboratory or field, including pre-laboratory 

work and clean-up, unless the instructor specifically states that the activity does not require 

the use of chemical splash goggles or safety glasses. 

9. When an activity requires the use of laboratory aprons, the apron shall be appropriate to the 

size of the student and the hazard associated with the activity or investigation. The apron shall 

remain tied throughout the activity or investigation. 

10. All accidents, chemical spills, and injuries must be reported immediately to the instructor, no 

matter how trivial they may seem at the time. Follow your instructor’s directions for 

immediate treatment. 

11. Dress appropriately for laboratory work by protecting your body with clothing and shoes. 

This means that you should use hair ties to tie back long hair and tuck into the collar. Do not 

wear loose or baggy clothing or dangling jewelry on laboratory days. Acrylic nails are also a 

safety hazard near heat sources and should not be used. Sandals or open-toed shoes are not 

to be worn during any lab activities. Refer to pre-lab instructions. If in doubt, Ask! 

12. Know the location of all safety equipment in the room. This includes eye wash stations, the 

deluge shower, fire extinguishers, the fume hood, and the safety blanket. Know the location of 

emergency master electric and gas shut offs and exits. 

13. Certain classrooms may have living organisms including plants in aquaria or other containers. 

Students must not handle organisms without specific instructor authorization. Wash your 

hands with soap and water after handling organisms and plants. 

14. When an activity or investigation requires the use of laboratory gloves for hand protection, 

the gloves shall be appropriate for the hazard and worn throughout the activity. 
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Specific Safety Precautions Involving Chemicals & Lab Equipment 
15. Avoid inhaling in fumes that may be generated during an activity or investigation. 

16. Never fill pipettes by mouth suction. Always use the suction bulbs or pumps. 

17. Do not force glass tubing into rubber stoppers. Use glycerin as lubricant and hold the tubing 

with a towel as you ease the glass into the stopper. 

18. Proper procedures shall be followed when using any heating or flame producing device 

especially gas burners. Never leave a flame unattended. 

19. Remember that hot glass looks the same as cold glass. After heating, glass remains hot for a 

very long. Determine if an object is hot by placing your hand close to the object but do not 

touch it. 

20. Should a fire drill or other evacuation emergency occur during an investigation or activity, 

make sure you turn off all gas burners and electrical equipment and exit the room as directed. 

21. Always read the reagent bottle labels twice before you use the reagent. Be certain the 

chemical you use is the correct one. 

22. Replace the top on any reagent bottle as soon as you have finished using it and return the 

reagent to the designated location. 

23. Do not return unused chemicals to the reagent container. Follow the instructor’s directions 

for the storage or disposal of these materials. 

Standards For Maintaining A safer Laboratory Environment 
24. Backpacks and books are to remain in an area designated by the instructor and shall not be 

brought into the laboratory area. 

25. Never sit on laboratory tables. 

26. Work areas should be kept clean and neat al all times. Work surfaces are to be cleaned at the 

end of each laboratory or activity. 

27. Solid chemicals, metals, matches, filter papers, broken glass, and other materials designated 

by the instructor are to be deposited in the proper waste containers, not in the sink. Follow 

your instructor’s directions for disposal of waste. 

28. Sinks are to be used for the disposal of water and those solutions designated by the 

instructor. Other solutions must be place in the designated waste disposal containers. 

29. Glassware is to be washed with hot, soapy water and scrubbed with the appropriate type and 

sized brush, rinsed, dried, and returned to its original location. 

30. Goggles are to be worn during the activity or investigation, clean up, and through hand 

washing. 

 
 
 

 
From the National Science Teachers Association (NTSA) 
www.nsta.org/pdfs/SafetyInTheScienceClassroom.pdf 

 
 

http://www.nsta.org/pdfs/SafetyInTheScienceClassroom.pdf
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Science Reflection Journal 
 

 
Name: __________________________ 
Date: ___________________________ 
 
In our last class we: _____________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
I learned:  _____________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
I think:  _______________________________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
Other questions I have are:  _______________________________________________________ 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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Lab Report Form 
Name: Date: 
Material(s) Needed 

 

 

 

Procedure 

 

 

 

Question 

 

 

Hypothesis 

 

 

Observation(s) 

 

 

 

 

 

Result(s) 

 

 

 

 

 

Conclusion 

 

 

 

 

 

Source(s) 
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Sample Format and Scoring Guide for Formal 
Laboratory Reports 

 
 

 A lab report is an assessment of your work—just like a test or quiz. You are expected to 

demonstrate your intellectual growth in each report you write.  

 Lab reports are to be typed, double spaced and in standard font and standard margins.   

 Each lab report is due 1 week following the completion of the lab.   

 Lab reports should be 1-2 pages long, including data tables, graphs and calculations.   

 This format MUST be followed, and each heading should be in bold.   

 All writing should be clear and concise, avoiding scientific jargon and big words. 

 The work was done by you in the past. Write in active voice, past tense.   

 
 
_____/5 Title 
A descriptive title is required. (Do not use the word “lab” in the title. In fact, do not use the 
word lab anywhere in your report!) 
 
_____/15 Introduction 
In your own words explain the purpose of the experiment. State the topic of your report clearly 
and concisely, in one or two sentences. Then, provide whatever background theory, previous 
research, or formulas the reader needs to know.  I look for 3 things in the introduction:  the 
purpose, the balanced chemical formula (explained), and all formulas/concepts (also 
explained). Cite at least one outside source from a reputable journal. 
 
_____/5 Procedure 
Describe your experiment in chronological order.  Do not list the equipment separately. Use 
clear paragraph structure and explain the steps in the order they actually happened—not what 
was supposed to happen.  Do not number your steps.  Write clearly enough that someone (like 
me) who is familiar with the experiment could repeat your procedure exactly.  You may use the 
lab handout, but you must use your own words.  Be concise—no more than a couple 
paragraphs.   
 
_____/20 Data/Observations 
Your data should be in the form of a table with all columns labeled and units included in the 
column headings. Include a graph if appropriate. All graphs and tables must be numbered and 
titled. Use a sentence or two to draw attention to key points in the tables/graphs and state the 
key result in sentence form. You may do your calculations and only your calculations! by hand. 
Explain your calculations with text comments. 
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_____/30 Discussion 
The discussion is the most important part of your report, because here, you show that you 
understand the experiment beyond the simple level of completing it. "What is the significance 
or meaning of the results?" To answer this question, you must analyze and interpret your 
results.  What do the results indicate clearly? What have you found?  
 
Explain what you know with certainty based on your results and draw conclusions. What is the 
significance of the results? What ambiguities exist? What questions might you raise?  Find 
logical explanations for problems in the data.  Some hints to help you write a good discussion 
section follow: 
 

o Compare expected results with those you obtained.  If there were differences, how can you account for 

them? Saying "human error" implies you're incompetent. Be specific, but do not blame your equipment or 

your lab partners.  Look for environmental factors or other factors that could explain differences. 

o Analyze experimental error.  If the flaws result from the experimental design, explain how the design 

might be improved.  

o Explain your results in terms of theoretical issues.  The labs are intended to illustrate important physical 

laws, such as Boyle’s Law.  Usually you will have discussed these in the introduction. In this section move 

from the results to the theory. How well has the theory been illustrated?   

o Relate results to your experimental objective(s).  If you set out to identify an unknown metal by finding its 

specific heat, you'd better know the metal’s specific properties and its attributes.  

o Compare your results to similar investigations.  In some cases, it is legitimate to compare outcomes with 

classmates, not to change your answer, but to look for any anomalies between the groups and discuss 

those.  (From www.ecf.utoronto.ca) 

 
The discussion is the most important part of your lab report and is graded accordingly.  You 
must show me, through your writing that you understand the concepts covered in the lab.  The 
conclusion (last couple paragraphs) can be very short.  Simply state what you know now, for 
sure as a result of the lab.  Include a justification.  The conclusion might also be a place to 
discuss weaknesses of experimental design, what future work needs to be done to extend your 
conclusions, or what the implications of your conclusion are. 
 
_____/5 Sources 
Use APA formatting. The author’s last name is left justified, and the remaining information is 
indented. At least one outside source is required.  
 

 The report will also be graded on formatting, style, spelling, verb tense, active voice, etc.  

 Your formal lab report must be turned in with your lab notebook which includes your pre-

lab, all your lab data, complete calculations, observations and discussion questions 

answered. (20 points) 

 I will gladly correct any lab turned in at least 2 days early, which gives students the 

opportunity to correct any shortcomings in their reports.   

 
 

(Developed by Greg Kahoe, West Valley High School, 2016)   

http://www.ecf.utoronto.ca/
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Sample Format and Scoring Guide - AP 

Chemistry Typed Lab Reports with 
Abstract 

 
 A lab report is an assessment of your work - just like a test or quiz. You are expected to 

demonstrate your intellectual growth in each report you write. 

 Lab reports are to be typed, double spaced and in standard font and standard margins. 

 Lab reports should be 2-3 pages long, including data tables, graphs, and calculations. 

 This format MUST be followed, and each heading should be in bold. 

 All writing should be clear and concise, avoiding scientific jargon and big words. 

 The work was done by you in the past. Write in active voice, past tense. 

 
_____ /2 Title 
A descriptive title is required. (Do not use the word "lab" in the title. In fact, do not use the word lab 
anywhere in your report!) 

 
_____/10 Abstract 
Your abstract must be less than 200 words long. It should include the main facts of your investigation 
including results, error, and discussion. 

 
_____/10 Introduction 
In your own words explain the purpose of the experiment. State the topic of your report clearly and 
concisely, in one or two sentences. Then, provide whatever background theory, previous research, or 
formulas the reader needs to know. I look for 3 things in the introduction: the purpose, the balanced 
chemical formula (explained), and all formulas/concepts (also explained). Cite at least one outside 
source from a reputable journal. 

 
_____/5 Procedure 
Describe your experiment in chronological order. Do not list the equipment separately. Use clear 
paragraph structure and explain the steps in the order they actually happened, not what was supposed 
to happen. Do not number your steps. Write clearly enough that someone (like me) who is familiar with 
the experiment could repeat your procedure exactly. You may use the lab handout, but you must use 
your own words. Be concise - no more than a couple paragraphs. 

 
_____/20 Data/Observations 
Your data should be in the form of a table with all columns labeled and units included in the column 
headings. Include a graph if appropriate. All graphs and tables must be numbered and titled. Use a 
sentence or two to draw attention to key points in the tables/graphs and state the key result in sentence 
fo1m. You may do your calculations, and only your calculations, by hand. Explain your calculations with 
text comments. 
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_____/30 Discussion 
The discussion is the most important part of your report, because here you show that you understand 
the experiment beyond the simple level of completing it. "What is the significance or meaning of the 
results?" To answer this question, you must analyze and interpret your results. What do the results 
indicate clearly? What have you found? 
 
Explain what you know with certainty based on your results and draw conclusions. What is the 
significance of the results? What ambiguities exist? What questions might you raise? Find logical 
explanations for problems in the data. Some hints to help you write a good discussion section follow: 

 
 Compare expected results with those you obtained.  If  there were differences, how can you account for 

them? Saying "human error" implies you're incompetent. Be specific, but do not blame your equipment or 

your lab partners. Look for environmental factors or other factors that could explain differences. 

 Analyze experimental error. If the flaws result from the experimental design, explain how the design might 

be improved. 

 Explain your results in terms of theoretical issues. The labs are intended to illustrate important physical 

laws, such as Boyle's Law. Usually you will have discussed these in the introduction. In this section move 

from the results to the theory. How well has the theory been illustrated? 

 Relate results to your experimental objective(s). If you set out to identify an unknown metal by finding its 

specific heat, you'd better know the metal's specific properties and its attributes. 

 Compare your results to similar investigations. In some cases, it is legitimate to compare outcomes with 

classmates, not to change your answer, but to look for any anomalies between the groups and discuss those. 

(From www.ecf.utoronto.ca) 

 
The discussion is the most important part of your lab report and is graded accordingly. You must show 
me, through your writing, that you understand the concepts covered in the lab. The conclusion (last 
couple paragraphs) can be very short. Simply state what you know now, for sure, as a result of the lab. 
Include a justification. The conclusion might also be a place to discuss weaknesses of experimental 
design, what future work needs to be done to extend your conclusions, or what the implications of your 
conclusion are. 

 
_____/3 Sources 
Use APA formatting. The author's last name is left justified, and the remaining information is indented. 
At least one outside source is required. 

 
 
 

 The report will also be graded on formatting, style, spelling, verb tense, active voice, etc. 

 Your formal lab report must be turned in with your lab notebook, which includes your 

prelab, all your lab data, complete calculations, and observations and discussion 

questions answered. (20 points) 

 I will gladly correct any lab turned in at least 2 days early, which gives students the 

opportunity to correct any shortcomings in their reports. 

 
 

(Developed by Greg Kahoe, West Valley High School)   

http://www.ecf.utoronto.ca/
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Sample General Chemistry Lab Report 

Guidelines 
Please Note: 

 You must use complete sentences in every lab report, and you will be graded on grammar, 

spelling, and sentence structure. Please proofread your work before you hand it in. 

 A lab report is an assessment of your work, just like a test or quiz. You are expected to 

demonstrate your intellectual growth in each report you write. 

 Use the following headings in this order as the framework for your report. 

 
Title: A descriptive title for each report is required. 
 
Introduction: Provides the reader with background information about this experiment. 

 Purpose: What are we trying to figure out by doing this experiment? This may be posed as a 

question. 

 Background Information: In this section you will include information that applies to the 

problem that you are trying to solve. Sources for this information may include your class notes, 

your book, or sources such as other books or scientific journals. It should be summarized, but 

clear and in your own words. 

 Hypothesis: What do you think will happen in this experiment? Why do you think this will 

happen based upon the background information you supplied in the previous paragraph? 

 
Procedure: What steps did you go through to set up the experiment? The procedure you write should 
include the equipment you used, but the supplies should not be listed separately. 
 
Data/Observations: Data are any results, measurements, observations, or outcomes of your 
experiment. You must record actual observations, not make generalizations. (ie: "We observed no 
change in the temperature" rather than "Nothing happened") 

 Your data should be in the form of a table with all columns labeled and units included in the 

column headings. 

 When appropriate, include a graph of your results. All graphs and tables must be numbered and 

titled. Each axis of the graph(s) must have a name and unit. 

 Data Summary: Every graph should include a sentence or two to draw attention to key points or 

patterns in the tables/graphs. 

Discussion: Recap the purpose of the experiment and remind the reader what you were trying to 
determine by doing this lab. 

 Explain why your results turned out the way they did. Use terms from the background 

information section. 

 Use your data/ observations to either support or not support your hypothesis. 

 Discuss sources of error in this experiment (errors are different than mistakes!). Include a 

statistical analysis of your error if appropriate. 

 Talk about new things you learned doing this lab. Include any further questions that may have 

been raised by your experiment. Address how you might change your experimental design if you 

were to do this again.    

(Developed by Greg Kahoe, West Valley High School)   
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Sample Grading Rubric for Chemistry Lab 

Notebook 
 
Note: Each lab will be neatly recorded in the lab notebook and grading accordingly. Some labs 
will also require a formal (typed) lab report. 
 
 A B C D/F 

Introduction 

(Prelab) 

2 to 3 sentences 

explaining the 

purpose of the 

lab and 

educational 

goal  

2 pts 

2 to 3 sentences 
that explain the 
lab purpose but 
fails to explain 
goals 
1 pt 

At least 2 

sentences that 

mention what 

the lab is about. 

1 pt 

Less than two 
sentences or 1 

run-on sentence 
that fails to 
inform the 
reader what to 
expect. 
0 pts 

Procedure 

(Prelab) 

Complete and 

careful 

consideration of 

every lab step. 

Instructor does 

not need to give 

further advice 

or suggestions. 

Student does 

not have any 

accidents and 

uses equipment 

correctly. 
3 pts 

Lab directions are 

clearly laid out, 

but 1-2 steps are 

unclear, 

dangerous, or 

missmg. 

2 pts 

Lab directions 

are adequate, 

but not clear 

except to 

student. 

Student 

procedure is 

unsafe. 

1-2 pt 

Lab directions 

are inadequate 

and would 

result in 

dangerous 

situation. 

Student 

procedure is 

unsafe. 

0-1 pt 

Data table 

(Prelab) 

Each table has a 

number and 

title (eg. Table 

#1: Reactant 

masses). All 

measurements 

are anticipated, 

table is drawn 

with straight 

edge, and units 

are included in 

the labeled 

columns.  

5 pts 

Table is missing 

number or title. 

Most 

measurements are 

anticipated, units 

are included in the 

labeled columns, 

and table is neat. 

4 pts 

 
 

 
. 

Table lacks 

title/number. 

Most 

measurements 

are anticipated, 

table is sloppy, 

Some units/ 

labels are 

missing. 

3-4 pts 

Data table is 

either missing 

or not well- 

planned. 

0-2 pts 
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 A B C D/F 

Data/calculations 

(post-lab) 

Data table/ 

numbers are 

easy to read, 

include proper 

sig. figs. and all 

calculations are 

explained or 

clear enough to 

follow easily. 

5 pts 

Data table/ 

numbers are 

easy to read, 

include mostly 

proper sig. figs. 

and most 

calculations are 

explained or 

clear enough to 

follow with 

effort. 

4 pts 

Data entries are 

hard to read or 

clearly 

erroneous. 

Calculations are 

incorrect, lack 

sig. figs., units, 

or other 

qualifying 

information. 

3 pts 

Data entries are 

hard to read or 

clearly 

erroneous. 

Student is 

incapable of 

using lab data or 

does not 

demonstrate 

competence 

with 

calculations. 

0-2 pts 

Discussion 

(post-lab) 

Student clearly 

understands lab 

and has 

achieved 

educational 

goals. Discussion 

is more than one 

paragraph and 

demonstrates 

knowledge 

about the lab 

learned outside 

the classroom. 

The student's 

results are the 

principal focus of 

the discussion. 

Error 

possibilities are 

reasonable, 

articulated and 

acknowledged. 
9-10 pts 

Student mostly 

understands lab. 

Discussion is 

more than one 

paragraph and 

demonstrates 

knowledge 

about the lab 

learned in 

classroom. 

Student uses 

discussion to 

explain results, 

but without 

good 

understanding of 

chemical 

concepts. Error 

possibilities are 

articulated and 

acknowledged. 
7-8 pts 

Student mostly 

understands lab. 

Discussion is one 

long, rambling 

paragraph that 

demonstrates 

some knowledge 

about the lab 

learned in 

classroom. 

Student spends 

significant part 

of discussion on 

components 

other than 

results. Error 

possibilities are 

unexplained. 6-7 

pts 

Student does not 

demonstrate 

knowledge about 

lab procedures 

necessary to 

conduct 

experiment. 

Errors are 

unexplained. 

0-5 pts 

 
 

(Developed by Greg Kahoe, West Valley High School)   

  



 

Fairbanks North Star Borough School District  Sample Grading Rubric for Chemistry Lab Notebook 
Science Curriculum – Appendix   Revised June 2018 

A-17 

Grading Rubric: Cu (I) or Cu (II) ? Lab 
 
 Exceeds Expectations Meets Expectations Below Expectations 

Introduction 

(Prelab) 

2 

3 sentences explaining 

the purpose of the lab, 

educational goals and 

description of technique 

(ie maximizing the 

precipitate to figure out 
the charge on the Cu ion.) 

1 

2 to 3 sentences that 

explain the lab purpose 

but fail to explain how 

student will accomplish 

goal. 

0 

Only one sentence that 

fails to inform the reader 

what to expect. 

Procedure 

(Prelab) 

5 4 

Cartoon, or simple sketch 

for every lab step. Each 

step is clearly drawn so 

that someone could 

repeat this lab. Test tubes 

and 
well plate are drawn. 

3 2 

Even though each step 

is drawn with a sketch, 

it is unclear how to 

carry out the lab just 

by reading student 
sketches. 

1 0 

Lab directions are 

inadequate and would 

result in dangerous 

situation. Student 

procedure is unsafe. 

Data tables 

(Prelab) 

3 

Each table has a number 

and title (eg. Table #7: 

Drop Ratios of Cu and 

PO4) . All measurements 

are anticipated, table is 

drawn with straight edge, 

units are included in the 
labeled columns. 

2 1 

Tables are missing 

number or title, or not 

drawn with a straight 

edge. Some 

units/labels are 

missing. Student data is 

inaccurate or 

measured using cm 
instead of mm. 

0 

Tables are sloppy, not 

well-planned or missing. 

Student data is 

inaccurate or measured 

using cm instead of mm. 

Graph 

(post-lab) 

10 9 8 

The graph is clearly done 

with a computer, and has 

a title and number. It is a 

column graph. Each ratio 

is labeled on the x-axis. 

The y-axis is labeled 

height of precipitate 

(mm). The 9 ratios reflect 

the measurements in 

student's data table. The 

graph is taped into the 

lab notebook with no 

loose edges. 

7 6 5 

The graph is done with 

computer software, 

but either the x-axis or 

y axis are unlabeled, 

or title and number 

are missing. The graph 

may be a line graph or 

some sort of bar graph 

that is incorrectly 

executed. Even a 

beautifully taped 

graph will receive a 

significant deduction if 

the graph is 

inaccurate. 

4 3 2 1 

The graph is not done 

with a computer, or is so 

poorly executed that it 

does not illustrate the 

student's data. A neat, 

handmade presentation 

could still net some 

points here. Lack of any 

graph results in 0 points. 
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 Exceeds Expectations Meets Expectations Below Expectations 

Discussion 

(post-lab) 

10 9 8 7 6 5 4 3 2 1 0 

 

The rough draft is strongly 
edited. Student clearly 
understands lab and has 
achieved educational goals. 
Typed discussion is more 
than two paragraphs, 
double-spaced, and 
demonstrates knowledge 
about the lab. The student’s 
results (graph) are the 
principal focus of the 
discussion, yet the 
questions in the lab 
handout are answered 
thoughtfully. Student uses 
proper grammar, spelling, 
and transitions. Error 
possibilities (for instance, 
student’s optimum ratio is 
neither +1 nor +2) are 
reasonable, articulated, and 
acknowledged. The final 
paragraph begins with “In 
conclusion,” and includes 
the student’s determination 
of the Cu ion charge and an 
idea to make this a more 
useful lab for future 
students. 

 

The rough draft is included, 
but not heavily edited. 
Student mostly understands 
lab and has achieved 
educational goals. Typed 
discussion is more than two 
paragraphs and 
demonstrates knowledge 
about the lab. The student’s 
results (graph) are the 
principal focus of the 
discussion. Some of the 
discussion prompts are 
unanswered. Student uses 
poor grammar, has 
misspelled words, and poor 
transitions between ideas. 
Error possibilities (for 
instance, student’s optimum 
ration is neither +1 nor +2) 
are unreasonable or 
omitted. The final paragraph 
still begins with “In 
conclusion,” but may not 
include the student’s 
determination of the Cu ion 
charge or an idea to make 
this more useful lab for 
future students. 

 

There is no rough draft. 
Student mostly 
understands lab. 
Discussion is one long, 
rambling paragraph that 
demonstrates some 
knowledge about the lab 
learned in the classroom. 
(An untyped discussion 
will incur penalty.) 
Student spends 
significant part of 
discussion on 
components other than 
results. Error possibilities 
are unexplained. Student 
does not demonstrate 
knowledge about lab and 
errors are not explained. 
Zero points if discussion is 
missing. 

 
(Developed by Greg Kahoe, West Valley High School)   
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Science Pathway Options: Grades 9-12 
Graduation Requirements: 1.0 credit Physical Science, 1.0 credit Biological Science, 1.0 Science Elective 

 

Grade 
Option 1 Option 2 Option 3 (Standard) Option 4 (Honors) Option 5 (AP) 

Semester 1 Semester 2 Semester 1 Semester 2 Semester 1 Semester 2 Semester 1 Semester 2 Semester 1 Semester 2 

9th 

Natural 

Resources: 

Physical 

Science A 

Natural 

Resources: 

Physical 

Science B 

Principles of 

Biomedical 

Science 

Semester 1 

Principles of 

Biomedical 

Science  

Semester 2 

Earth & Space 

Science 

Semester 1 

Earth & Space 

Science 

Semester 2 

Honors  

Biology A 

Honors 

Biology B 

AP Biology 

Semester 1 

AP Biology 

Semester 2 
OR 

eLearning 

Earth Science 

Semester 1 

eLearning 

Earth Science 

Semester 2 

10th 

Natural 

Resources 

Biology A 

Natural 

Resources 

Biology B 

Biology  

Semester 1 

Biology  

Semester 2 

Biology  

Semester 1 

Biology  

Semester 2 

AP Science Course 

AP Physics 

1A 

Semester 1 

AP Physics 

1B 

Semester 2 

OR OR OR 

eLearning 

Biology 

Semester 1 

eLearning 

Biology 

Semester 2 

eLearning 

Biology 

Semester 1 

eLearning 

Biology 

Semester 2 

AP Chemistry 

Semester 1 

AP Chemistry 

Semester 2 

11th Chem Tech 

Semester 1 

Chem Tech 

Semester 2 

Chemistry 

Semester 1 

Chemistry 

Semester 2 

Chemistry 

Semester 1 

Chemistry 

Semester 2 

 

 

AP Science Course 

AP Physics 

2A 

Semester 1 

AP Physics 

2B 

Semester 2 

OR OR OR OR 

Science Elective 

Semesters 1 & 2 

eLearning 

Chemistry   

Semester 1 

eLearning 

Chemistry 

Semester 2 

eLearning 

Chemistry 

Semester 1 

eLearning 

Chemistry 

Semester 2 

AP Physics 

1A 

Semester 1 

AP Physics 

1B 

Semester 2 

OR OR OR 

Science Elective 

Semesters 1 & 2 

Science Elective 

Semesters 1 & 2 

AP Chemistry  

Semester 1 

AP Chemistry  

Semester 2 

12th 

Elective Elective Elective 

AP Science Course AP Physics 

C: Mechanics 

A 

Semester 1 

AP Physics 

C: Mechanics 

B 

Semester 2 

OR 

Elective 
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PHYSICAL SCIENCE  OPTIONS 
AP Chemistry  

(semesters 1 & 2) 

AP Physics A/B  

(semesters 1 & 2) 

AP Physics 2 A/B  

(semesters 1 & 2) 

AP Physics C: Mechanics A/B 

(semesters 1 & 2) 

Chemistry  

(semesters 1 & 2) 

Chem Tech  

(semesters 1 & 2) 

Conceptual Physics  

(semesters 1 & 2) 

Earth & Space Science  

(semesters 1 & 2) 

eLearning Chemistry 

(semesters 1 & 2) 

eLearning Earth Science 

(semesters 1 & 2) 

eLearning Physical Science 

(semesters 1 & 2) 

eLearning Physics 

(semesters 1 & 2) 

Natural Resources:  

Physical Science A/B 

(semesters 1 & 2) 

Physical Science  

(semesters 1 & 2) 

Physics  

(semesters 1 & 2) 

 

Principles of Engineering A/B 

(semesters 1 & 2) 

 

 

BIOLOGICAL SCIENCE OPTIONS 
AP Biology  

(semesters 1 & 2) 

Biology  

(semesters 1 & 2) 

eLearning Biology 

(semesters 1& 2) 

Honors Biology  

(semesters 1 & 2) 

Natural Resources: Biology A/B 

(semesters 1 & 2) 

Principles of Biomedical Sciences 

(semesters 1 & 2) 

 

 

SCIENCE ELECTIVE OPTIONS 
AP Environmental Science  

(semesters 1 & 2) 
Alaska Zoology: Fish & Birds Alaska Zoology: Mammals Astrobiology Astronomy 

Forensic Science Advanced Forensic Science 
eLearning Environmental Science 

(semesters 1 & 2) 
Geology Human Anatomy & Physiology 

Human Body Systems A/B Introduction to Basic Pathophysiology Marine Biology Medical Terminology 1A/1B Microbiology & Botany 
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Scientists 
 

KINDERGARTEN 

John Muir 1838-1914 
A Scottish-American philosopher, naturalist, and author who 
campaigned for the conservation of land, water, and forests in 
the United States. 

Susan La Flesche Picotte 1865-1915 The first Native American female physician. 

Jonas Salk 1914-1995 
An American medical researcher and virologist who is 
recognized for developing a vaccine that became the first 
weapon in preventing polio. 

FIRST GRADE 

George Washington Carver 1864?-1943 

An African-American botanist and inventor who won 
international fame for his agricultural research and promotion 
of alternative crops to cotton, such as peanuts and sweet 
potatoes. 

Orville Wright 1871-1948 American brothers, inventors, and aviation pioneers who are 
credited with inventing and building the world’s first 
successful airplane. Wilbur Wright 1867-1912 

Louis Pasteur 1822-1895 
A French chemist and microbiologist who made major 
contributions to chemistry, medicine, and industry that have 
greatly benefited humanity. 

SECOND GRADE 

Alexander Graham Bell 1847-1922 
A Scottish-born scientist, inventor, engineer and innovator 
who is credited with patenting the first practical telephone. 

Jane Goodall 1934- 

A British primatologist, ethologist, anthropologist, and a 
United Nations Messenger of Peace who is considered to be 
the world’s foremost expert on chimpanzees and her 55-year 
study of social and family interactions of wild chimpanzees. 

Nicolaus Copernicus 1473-1543 

A Polish Renaissance mathematician, astronomer, and 
considered the founder of modern astronomy, who formulated 
a model of the universe that placed the Sun rather than the 
Earth at center of the universe. 

THIRD GRADE 

Elizabeth Britton 1858-1934 
An American botanist, bryologist, educator, and activist for the 
protection of numerous endangered wildflower species across 
the country. 

Thomas Edison 1847-1931 

An American inventor and businessman who developed many 
devices that greatly influenced life around the world, including 
the phonograph, the motion picture camera, and the light bulb 
and created the first industrial research laboratory. 

Elijah McCoy 1843-1929 

A Canadian-American inventor and engineer of African 
descent who invented the automatic lubricator, which 
continuously supplies lubricants to moving parts of various 
types of machines. 
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FOURTH GRADE 

Mary Leakey 1913-1996 
A British paleoanthropologist who discovered the first fossils, 
tools, and evidence of prehistoric human beings in Africa 

Carl Sagan 1934-1996 

An American astronomer, cosmologist, astrophysicist, 
astrobiologist, author, and science popularizer and 
communicator in astronomy who contributed to the discovery 
of high surface temperatures on Venus and research of 
extraterrestrial life. 

Rachel Carson 1907-1964 
An American marine biologist, conservationist, and author 
who is credited with advancing the global environmental 
movement. 

FIFTH GRADE 

Jacques Cousteau 1910-1997 

A French naval officer, explorer, conservationist, filmmaker, 
innovator, scientist, photographer, author, and researcher who 
studied the sea and all forms of life in water, co-developed the 
Aqua-lung, and pioneered marine conservation. 

Alfred Wegener 1880-1930 

A German polar researcher, geophysicist, and meteorologist 
who is the originator of the theory of continental drift by 
hypothesizing that continents are slowly drifting around the 
Earth. 

Anton Van Leeuwenhoek 1632-1723 
A Dutch tradesman, scientist, and the first microbiologist who 
is known for recording observations of microscopic life and 
provided the first clear descriptions of bacteria. 

Fridtjof Nansen 1861-1930 

A Norwegian polar explorer, scientist, diplomat, humanitarian, 
a marine zoologist, a pioneer oceanographer, and Nobel Peace 
Prize laureate whose research on the central nervous system 
of lower marine creatures established the modern theories of 
neurology. 

SIXTH GRADE (MIDDLE SCHOOL) 

Leonardo da Vinci 1452-1519 

An Italian polymath who was one of the greatest painters and 
most versatile geniuses in history who studied anatomy, 
astronomy, botany, geology, geometry, optics, and designed 
machines and drew plans for hundreds of inventions.  

Marie Curie 1867-1934 
French physicists and chemist who conducted pioneering 
research on radioactivity and Marie was the first female Nobel 
Prize winner and the first person and only woman to win 
twice in multiple sciences. 

Pierre Curie 1859-1906 

Sir Isaac Newton 1642-1727 

An English physicist, mathematician, scientist, and astronomer 
who invented a new kind of mathematics, discovered the 
secrets of light and color, and showed how the universe is held 
together. 

Michael Faraday 1791-1867 
An English scientist, chemist, and physicist who discovered 
electromagnetic induction, diamagnetism, and electrolysis.  

 
 

Cited from http://wikipedia.org 
Biography Kits available through Library Media Services    

http://wikipedia.org/


 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
  
 


