
Science Standards: Kindergarten 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

K-PS2-1 
 
 
K-PS2-2 

Matter and Stability: Forces and Interactions 
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. 
 
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. 
 

 
Materials in Motion  #4 
 
 
 

Materials in Motion  #4 

K-PS3-1 
 
K-PS3-2 

Energy 
Make observations to determine the effect of sunlight on Earth’s surface. 
 
Use tools and materials to design and build a structure that will reduce the 
warming effect of sunlight on an area. 

 
Trees and Weather  #3, 4 
 

Trees and Weather  #4 

 
Life Science 

K-LS1-1 From Molecules to Organisms: Structures and Processes 
Use observations to describe patterns of what plants and animals (including 
humans) need to survive. 

 
AK Seas and Rivers  #2, 3, 4  

 

Overview:  
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?”  
 



 
Earth Science 

 
K-ESS2-1 
 
K-ESS2-2 

Earth’s Systems 
Use and share observations of local weather conditions to describe patterns 
over time. 
 
Construct an argument supported by evidence for how plants and animals 
(including humans) can change the environment to meet their needs. 

 

Trees and Weather  #3 
 
Trees and Weather  #4 
AK Seas and Rivers  #5   

K-ESS3-1 
 
K-ESS3-2 
 
K-ESS3-3 

Earth and Human Activity 
Use a model to represent the relationship between the needs of different 
plants or animals (including humans) and the places they live. 
 
Ask questions to obtain information about the purpose of weather 
forecasting to prepare for, and respond to, severe weather. 
 
Communicate solutions that will reduce the impact of humans on the land, 
water, air, and/or other living things in the local environment 

 
AK Seas and Rivers  #2  

 
Trees and Weather  #3 
 
 

Trees and Weather  #4  

 
STEM 

 
K-2-ETS-1 
 
 
K-2-ETS1-2 
 
K-2-ETS1-3 

Engineering Design 
 
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. 

 
Materials in Motion  #4 

 
 
Trees and Weather  #4 

 
Materials in Motion  #4 



Science Standards: First Grade 
 
 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 
1-PS4-1 
 
1-PS4-2 
 
1-PS4-3 
 
1-PS4-4 

Waves and Their Applications in Technologies for Information Transfer 
 
Plan and conduct investigations to provide evidence that vibrating 
materials can make sound and that sound can make materials vibrate. 
 
Make observations to construct an evidence-based account that objects can 
be seen only when illuminated. 
 
Plan and conduct an investigation to determine the effect of placing objects 
made with different materials in the path of a beam of light. 
 
Use tools and materials to design and build a device that uses light or 
sound to solve the problem of communicating over a distance. 

 
Sound and Light #1 

 
Sound and Light  #3 

 
Sound and Light  #3 

 
Sound and Light  #4 

 
Life Science 

 From Molecules to Organisms: Structures and Processes 
 

 

Overview:  
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?” 



1-LS1-1 
 
 
1-LS2-2 
 

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 
 
Read texts and use media to determine patterns in behavior of parents and 
offspring that help offspring survive. 

AK Seas and Rivers  #2A, 3D  
 
 
AK Seas and Rivers  #3C  
Plants and Animals  #2, 4 

 
1-LS3-1 

Heredity: Inheritance and Variation of Traits 
 
Make observations to construct an evidence-based account that young 
plants and animals are like, but not exactly like, their parents. 

 
#3C  
Plants and Animals  #2, 4 

 
Earth Science 

 
1-ESS1-1 
 
1-ESS1-2 

Earth’s Place in the Universe 
 
Use observations of the sun, moon, and stars to describe patterns that can 
be predicted.  
 
Make observations at different times of year to relate the amount of 
daylight to the time of year. 

 
AK Seas and Rivers  #3D 
Air and Weather  #1, 2 
 
Air and Weather  #4 

 
STEM 

 
K-2-ETS-1 
 
 
K-2-ETS1-2 
 
 

K-2-ETS1-3 

Engineering Design 
 
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. 
 
 

 
 

Sound and Light  #4 
 
 
 

AK Seas and Rivers  #2A 
 
 
 

Sound and Light  #4 



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

 

 
 



Science Standards: Second Grade 
 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 
2-PS1-1 
 
 

2-PS1-2 
 
2-PS1-3 
 
2-PS1-4 

Matter and its Interactions 
 
Plan and conduct an investigation to describe and classify different kinds of 
materials by their observable properties. 
 
Analyze data obtained from testing different materials to determine which 
materials have the properties that are best suited for an intended purpose. 
 
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. 
 
Construct an argument with evidence that some changes caused by heating 
or cooling can be reversed and some cannot. 

Pebbles, Sand, and Silt  #1 
Solids and Liquids  #1, 2 
AK Seas and Rivers #1 

 
Pebbles, Sand, and Silt  #3 

 
Pebbles, Sand, and Silt  #3, 4 
Solids and Liquids  #1 
 
 
Solids and Liquids  #4 

 
Life Science 

 Biological Evolution: Unity and Diversity 
 

 
 

Overview:  
The performance expectations 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?” 



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

AK Seas and Rivers  #1A,B, 
2, 3  

 
Earth Science 

 
2-ESS1-1 

Earth’s Place in the Universe 
 
Use information from several sources to provide evidence that Earth events 
can occur quickly or slowly. 

 
Pebbles, Sand, and Silt  #2, 4 

 
2-ESS2-1 
 
2-ESS2-2 
 
2-ESS2-3 
 

Earth’s Systems 
 
Compare multiple solutions designed to slow or prevent wind or water 
from changing the shape of the land. 
 
Develop a model to represent the shapes and kinds of land and bodies of 
water in an area.  
 
Obtain information to identify where water is found on Earth and that it 
can be solid or liquid. 

 
Pebbles, Sand, and Silt  #4 

 
AK Seas and Rivers  #1A, 2 
Pebbles, Sand, and Silt  #4 
 
Pebbles, Sand, and Silt  #4 

 
STEM 

 
K-2-ETS-1 
 
 

K-2-ETS1-2 
 
K-2-ETS1-3 

Engineering Design 
 
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. 

 
Pebbles, Sand, and Silt  #3 
Solids and Liquids  #1 

 
Solids and Liquids  #1 

 
Pebbles, Sand, and Silt  #3 
Solids and Liquids  #1 

 



Science Standards: Third Grade 
 
 
 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 
3-PS2-1 
 
3-PS2-2 
 
3-PS2-3 
 
3-PS2-4 

Motion and Stability: Forces and Interactions 
 
Plan and conduct an investigation to provide evidence of the effects of 
balanced and unbalanced forces on the motion of an object. 
 
Make observations and/or measurements of an object’s motion to provide 
evidence that a pattern can be used to predict future motion.  
 
Ask questions to determine cause and effect relationships of electric or 
magnetic interactions between two objects not in contact with each other. 
 
Define a simple design problem that can be solved by applying scientific 
ideas about magnets. 

 
Motion and Matter #1 
 
 
Motion and Matter #2 
 
 
Motion and Matter #1 
 
Motion and Matter #1, 3 

 
Life Science 

Overview:  
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?” 



 
 
3-LS1-1 

From Molecules to Organisms: Structures and Processes 
 
Develop models to describe that organisms have unique and diverse life 
cycles but all have in common birth, growth, reproduction, and death.  

 
AK Seas and Rivers  #3 

 
3-LS2-1 

Ecosystems: Interactions, Energy, and Dynamics 
 
Construct an argument that some animals form groups that help members 
survive. 

 
AK Seas and Rivers  #4 

 
3-LS3-1 
 
 
3-LS3-2 

Heredity: Inheritance and Variation of Traits 
 
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. 
 
Use evidence to support the explanation that traits can be influenced by the 
environment. 

 
 
AK Seas and Rivers  #3  
 
 
AK Seas and Rivers  #3, 4 

 
3-LS4-2 
 
 
3-LS4-3 
 
3-LS4-4 
 

Biological Evolution: Unity and Diversity 
 
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. 
 
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. 
 
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. 

 
 
AK Seas and Rivers  #3,  4  
 
 
AK Seas and Rivers  #3  

 
 
AK Seas and Rivers  #3  

 
 
Earth Science                                                                                            

 
3-ESS2-1 

Earth’s Systems 
 

 
Water and Climate  #3, 4 



 
3-ESS2-2 

Represent data in tables and graphical displays to describe typical weather 
conditions expected during a particular season. 
 
Obtain and combine information to describe climates in different regions of 
the world. 

 
 
 Water and Climate  #4 

 
3-ESS3-1 

Earth and Human Activity 
 
Make a claim about the merit of a design solution that reduces the impacts 
of a weather-related hazard. 

 
Water and Climate  #4 

 
STEM 

 
3-5-ETS1-1 
 
3-5-ETS1-2 
 
3-5-ETS1-3 

Engineering Design 
 
Define a simple design problem reflecting a need or a want that includes 
specified criteria for 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. 
 

 
Motion and Matter #3 

 
 

Water and Climate  #4 
 
 
Water and Climate  #5 

 
 
 
 
 
 
 



 
Science Standards: Fourth Grade 
 
 
 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 
4-PS3-1 
 
4-PS3-2 
 
4-PS3-3 
 
4-PS3-4 
 

Energy 
 
Use evidence to construct an explanation relating the speed of an object to 
the energy of that object. 
 
Make observations to provide evidence that energy can be transferred from 
place to place by sound, light, heat, and electric currents. 
 
Ask questions and predict outcomes about the changes in energy that occur 
when objects collide. 
 
Apply scientific ideas to design, test, and refine a device that converts 
energy from one form to another. 

 
Energy  #2 

 
 

Energy  #1 
 
 

Energy  #2, 3 
 
 

Energy  #2 
 
 

Overview:  
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?” 



 
4-PS4-1 
 
4-PS4-3 

Waves and Their Applications in Technologies for Information Transfer 
 
Develop a model of waves to describe patterns in terms of amplitude and 
wavelength and that waves can cause objects to move. 
 
Generate and compare multiple solutions that use patterns to transfer 
information. 

 
AK Seas and Rivers #4  
Energy  #3 
 
Energy  #3 

 
Life Science 

 
4-LS1-1 
 
 
4-LS1-2 

From Molecules to Organisms: Structures and Processes 
 
Construct an argument that plants and animals have internal and external 
structures that function to support survival, growth, behavior, and 
reproduction. 
 
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. 

 
AK Seas and Rivers  #1  
 
 
 
AK Seas and Rivers  #1, 3 

 
Earth Science 

 
4-ESS1-1 

Earth’s Place in the Universe 
 
Identify evidence from patterns in rock formations and fossils in rock layers 
to support an explanation for changes in a landscape over time.  

 
Soils, Rocks, and Landforms  
#2, 4  

 
4-ESS2-1 
   
4-ESS2-2 

Earth’s Systems 
 
Make observations and/or measurements to provide evidence of the effects 
of weathering or the rate of erosion by water, ice, wind, or vegetation. 
 
Analyze and interpret data from maps to describe patterns of Earth’s 
features. 

 
Soils, Rocks, and Landforms  
#2 
 
Soils, Rocks, and Landforms  
#2 

 
4-ESS3-1 

Earth and Human Activity 
 

 



 
4-ESS3-2 

Obtain and combine information to describe that energy and fuels are 
derived from natural resources and their uses affect the environment. 
 
Generate and compare multiple solutions to reduce the impacts of natural 
Earth processes on humans. 

Soils, Rocks, and Landforms  
#4 
AK Seas and Rivers   #1 
Soils, Rocks, and Landforms  
#4  

 
STEM 

 
3-5-ETS1-1 
 
3-5-ETS1-2 
 
3-5-ETS1-3 

Engineering Design 
 
Define a simple design problem reflecting a need or a want that includes 
specified criteria for 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. 
 

 
Energy  #1 
 
 

Soils, Rocks, and Landforms  
#2   
 
Energy   #2 

 
 
 
 
 
 
 
 
 



 
 
Science Standards: Fifth Grade 
 
 
 
 
 
 
 
 
 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 
5-PS1-1 
 
5-PS1-2 
 
5-PS1-3 
 
5-PS1-4 

Matter and its Interactions 
 
Develop a model to describe that matter is made of particles too small to be 
seen. 
 
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. 
 
Make observations and measurements to identify materials based on their 
properties. 
 

 
Mixtures and Solutions  #4 
AK Seas and Rivers #4,5 
 
Mixtures and Solutions #3, 4 
AK Seas and Rivers #3, 4 

 
Mixtures and Solutions  #2 
AK Seas and Rivers #3, 4 

 
Mixtures and Solutions  #4 

Overview:  
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?” 
 



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

AK Seas and Rivers #3, 4 

 Motion and Stability: Forces and Interactions 
 

 

 
5-PS3-1 

Energy 
 
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. 

 
Mixtures and Solutions  #4 
AK Seas and Rivers #1, 2 

 
Life Science                                                                                                                  

 
5-LS1 

From Molecules to Organisms: Structures and Processes 
 
Support an argument that plants get the materials they need for growth 
chiefly from air and water. 

 
Living Systems #1  
AK Seas and Rivers #1, 3 

 
5-LS2-1 

Ecosystems: Interactions, Energy, and Dynamics 
 
Develop a model to describe the movement of matter among plants, 
animals, decomposers, and the environment. 

 
Living Systems #3  
AK Seas and Rivers #1, 2, 3 

 
Earth Science 

 
5-ESS1-1 
 
 
5-ESS1-2 

Earth’s Place in the Universe 
 
Support an argument that differences in the apparent brightness of the sun 
compared to other stars is due to their relative distances from Earth. 
 
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. 

 
 
Earth and Sun #2 
 
 
Earth and Sun #1 

 
5-ESS2-1 
 

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

 
Earth and Sun #3 
AK Seas and Rivers #3, 4 
 



 
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. 

Earth and Sun #5 
AK Seas and Rivers #3, 4, 5 

 
5-ESS3-1 

Earth and Human Activity 
 
Obtain and combine information about ways individual communities use 
science ideas to protect the Earth’s resources and environment. 
 

 
 
AK Seas and Rivers #2, 3, 4, 
5 

 
STEM 

 
3-5-ETS1-1 
 
3-5-ETS1-2 
 
3-5-ETS1-3 

Engineering Design 
 
Define a simple design problem reflecting a need or a want that includes 
specified criteria for 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. 
 

 
Mixtures and Solutions #5 
AK Seas and Rivers #2, 3 
 

Mixtures and Solutions #5 
AK Seas and Rivers #2, 3, 4 
 

Mixtures and Solutions #1, 5 
AK Seas and Rivers #2 

 
 
 
 
 
 
 



 
 
 
Science Standards: Sixth Grade and Middle School 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Overview:  
The performance expectations in physical science blend the core ideas with scientific and engineering 
practices and crosscutting concepts to support students in developing useable knowledge to explain real 
world phenomena in the physical, biological, and earth and space sciences. In the physical sciences, 
performance expectations at the middle school level focus on students developing understanding of several  
scientific practices. These include developing and using models, planning and conducting  
investigations, analyzing and interpreting data, using mathematical and computational thinking,  
and constructing explanations; and to use these practices to demonstrate understanding of the  
core ideas. Students are also expected to demonstrate understanding of several of engineering  
practices including design and evaluation. 
 
There are four life science disciplinary core ideas in middle school:  
1) From Molecules to Organisms: Structures and Processes,  
2) Ecosystems: Interactions, Energy, and Dynamics,  
3) Heredity: Inheritance and Variation of Traits,  
4) Biological Evolution: Unity and Diversity.  
The performance expectations in middle school blend the core ideas with scientific and engineering 
practices and crosscutting concepts to support students in developing useable knowledge across the 
science disciplines. While the performance expectations in middle school life science couple particular 
practices with specific disciplinary core ideas, instructional decisions should include use of many science 
and engineering practices integrated in the performance expectations. 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

UCSD Code UCSD Core Learner Objectives UCSD Activities, 
Assessment, 
Resources 

 
Physical Science 

 Matter and its Interactions 
 

Force and Motion 

Overview:  
Students in middle school continue to develop their understanding of the three disciplinary core  
ideas in the Earth and Space Sciences. The middle school performance expectations in Earth  
Space Science build on the elementary school ideas and skills and allow middle 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. These performance expectations blend the core ideas with  
scientific and engineering practices and crosscutting concepts to support students in developing  
useable knowledge to explain ideas across the science disciplines. While the performance  
expectations shown in middle school earth and space science couple particular practices with  
specific disciplinary core ideas, instructional decisions should include use of many practices that  
lead to the performance expectations. 
 
The goal for middle school students in Engineering Design is to define problems more precisely, to 
conduct a more thorough process of choosing the best solution, and to optimize the final design. 
Students in middle school should be: 
Defining the problem 
Developing possible solutions 
Improving designs 



MS-PS1-1 
 
MS-PS1-2 
 
MS-PS1-3 
 
MS-PS1-4 
 
MS-PS1-5 
 
MS-PS1-6 
 

Develop models to describe the atomic composition of simple molecules and 
extended structures.  
 
Analyze and interpret data on the properties of substances before and after 
the substances interact to determine if a chemical reaction has occurred. 
 
Gather and make sense of information to describe that synthetic materials 
come from natural resources and impact society. 
 
Develop a model that predicts and describes changes in particle motion, 
temperature, and state of a pure substance when thermal energy is added or 
removed. 
 
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. 
 
Undertake a design project to construct, test, and modify a device that either 
releases or absorbs thermal energy by chemical processes. 

 
MS-PS2-1 
 
MS-PS2-2 
 
 
MS-PS2-3 
 
MS-PS2-4 
 

Motion and Stability: Forces and Interactions 
 
Apply Newton’s Third Law to design a solution to a problem involving the 
motion of two colliding objects. 
 
Plan an investigation to provide evidence that the change in an object’s 
motion depends on the sum of the forces on the object and the mass of the 
object. 
 
Ask questions about data to determine the factors that affect the strength of 
electric and magnetic forces. 
 
Construct and present arguments using evidence to support the claim that 
gravitational interactions are attractive and depend on the masses of 
interacting objects. 
 

 



MS-PS2-5 
 

Conduct an investigation and evaluate the experimental design to provide 
evidence that fields exist between objects exerting forces on each other even 
though the objects are not in contact. 

 
MS-PS3-1 
 
 
MS-PS3-2 
 
MS-PS3-3 
 
MS-PS3-4 
 
 
MS-PS3-5 

Energy 
 
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. 
 
Develop a model to describe that when the arrangement of objects 
interacting at a distance changes, different amounts of potential energy are 
stored in the system. 
 
Apply scientific principles to design, construct, and test a device that either 
minimizes or maximizes thermal energy transfer. 
 
Plan an investigation to determine the relationships among the energy 
transferred, the type of matter, the mass, and the change in the average 
kinetic energy of the particles as measured by the temperature of the sample. 
 
Construct, use, and present arguments to support the claim that when the 
kinetic energy of an object changes, energy is transferred to or from the 
object. 

 

 
MS-PS4-1 
 
MS-PS4-2 
 
MS-PS4-3 
 

Waves and Their Applications in Technologies for Information Transfer 
 
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. 
 
Develop and use a model to describe that waves are reflected, absorbed, or 
transmitted through various materials. 
 
Integrate qualitative scientific and technical information to support the claim 
that digitized signals are a more reliable way to encode and transmit 
information than analog signals. 

 

 



Life Science 

 
MS-LS1-1 
 
MS-LS1-2 
 
MS-LS1-3 
 
MS-LS1-4 
 
 

MS-LS1-5 
 
MS-LS1-6 
 
 

MS-LS1-7 
 
 

MS-LS1-8 
 

From Molecules to Organisms: Structures and Processes 
 
Conduct an investigation to provide evidence that living things are made of 
cells; either one cell or many different numbers and types of cells. 
 
Develop and use a model to describe the function of a cell as a whole and 
ways parts of cells contribute to the function. 
 
Use argument supported by evidence for how the body is a system of 
interacting subsystems composed of groups of cells. 
 
Use argument based on empirical evidence and scientific reasoning to 
support an explanation for how characteristic animal behaviors and 
specialized plant structures affect the probability of successful reproduction 
of animals and plants respectively. 
 
Construct a scientific explanation based on evidence for how environmental 
and genetic factors influence the growth of organisms. 
 
Construct a scientific explanation based on evidence for the role of 
photosynthesis in the cycling of matter and flow of energy into and out of 
organisms. 
 
Develop a model to describe how food is rearranged through chemical 
reactions forming new molecules that support growth and/or release energy 
as this matter moves through an organism. 
 
Gather and synthesize information that sensory receptors respond to stimuli 
by sending messages to the brain for immediate behavior or storage as 
memories. 

What is Life? #1, 2 
The Cell #1, 2, 3 ,4 
Domains #1, 2, 3, 4 
The Cell #1, 2, 4 
Domains #1, 2, 3, 4 
 
 

Plants: Vascular System #2 
Insects #2 
 
Plant Reproduction #4 
 
 
 
Plant Reproduction #2 
 
 
Plants: Vascular System #3 
 
 
Plants: Vascular System #3 
 
 
 

 

 
MS-LS2-1 

Ecosystems: Interactions, Energy, and Dynamics 
 
Analyze and interpret data to provide evidence for the effects of resource 
availability on organisms and populations of organisms in an ecosystem. 

 



 
MS-LS2-2 
 
MS-LS2-3 
 
MS-LS2-4 
 
MS-LS2-5 

 
Construct an explanation that predicts patterns of interactions among 
organisms across multiple ecosystems. 
 
Develop a model to describe the cycling of matter and flow of energy among 
living and nonliving parts of an ecosystem. 
 
Construct an argument supported by empirical evidence that changes to 
physical or biological components of an ecosystem affect populations. 
 
Evaluate competing design solutions for maintaining biodiversity and 
ecosystem services. 

 
MS-LS3-1 
 
 
 

MS-LS3-2 

Heredity: Inheritance and Variation of Traits 
 
Develop and use a model to describe why structural changes to genes 
(mutations) located on chromosomes may affect proteins and may result in 
harmful, beneficial, or neutral effects to the structure and function of the  
organism. 
 
Develop and use a model to describe why asexual reproduction results in 
offspring with identical genetic information and sexual reproduction results 
in offspring with genetic variation. 

 
 
 
 
Domains #1, 2 
Plants Reproduction #1, 3 

 
 
MS-LS4-1 
 
 

MS-LS4-2 
 
 

MS-LS4-3 

Biological Evolution: Unity and Diversity 
 
Analyze and interpret data for patterns in the fossil record that document 
the existence, diversity, extinction, and change of life forms throughout the 
history of life on Earth under the assumption that natural laws operate  
today as in the past. 
 
Apply scientific ideas to construct an explanation for the anatomical 
similarities and differences among modern organisms and between modern 
and fossil organisms to infer evolutionary relationships. 
 

 



 
 

MS-LS4-4 
 
MS-LS4-5 
 
MS-LS4-6 

Analyze displays of pictorial data to compare patterns of similarities in the 
embryological development across multiple species to identify relationships 
not evident in the fully formed anatomy. 
 
Construct an explanation based on evidence that describes how genetic 
variations of traits in a population increase some individuals’ probability of 
surviving and reproducing in a specific environment. 
 
Gather and synthesize information about the technologies that have changed 
the way humans influence the inheritance of desired traits in organisms.  
 
Use mathematical representations to support explanations of how natural 
selection may lead to increases and decreases of specific traits in populations 
over time. 

 
STEM 
 

 
MS-ETS1-1 
 
 
MS-ETS1-2 
 
MS-ETS1-3 
 
MS-ETS1-4 

Engineering Design 
 
Define the criteria and constraints of a design problem with sufficient 
precision to ensure a successful solution, taking into account relevant 
scientific principles and potential impacts on people and the natural 
environment that may limit possible solutions.  
 
Evaluate competing design solutions using a systematic process to 
determine how well they meet the criteria and constraints of the problem.  
 
Analyze data from tests to determine similarities and differences among 
several design solutions to identify the best characteristics of each that can 
be combined into a new solution to better meet the criteria for success.  
 
Develop a model to generate data for iterative testing and modification of a 
proposed object, tool, or process  
such that an optimal design can be achieved. 

 

 



 



 

Jr. High Life Science 

 

 

 

 

 

 

 

 

 

 

 

 

  

Overview: In Jr. High Life Science, students are actively engaged in the inquiry process as they collaborate with 
others to understand complex scientific concepts. Students identify a question, determine relevant variables 
and a control, formulate a hypothesis, and plan and conduct scientific investigations. As they safely follow their 
plan, they collect data using appropriate tools and technology. A focus during Jr. High Life Science is to analyze 
and evaluate the data that is collected. Following analysis, students will identify and use the appropriate 
representation to display results and then communicate findings by sharing and comparing data with others. 
 
Students investigate cells in depth as they compare cell structure and function and gain an understanding of 
cell reproduction and genetics. Through a study of energy and life, students will learn how organisms obtain 
and use energy through photosynthesis, food webs, and respiration. They will examine environmental changes 
over time as they discover the interdependent nature of populations and communities and describe how 
species adapt by evolving. Students will also create and use a basic classification scheme to identify plants and 
animals. 
 
As life science students they will consider how scientific knowledge and technology impacts communities, they 
will investigate local, regional, and global issues. A major emphasis in life science will be to connect key 
concepts with current events. Place-based studies offer relevant context for this learning.  
 

Pre-requisites (if any):  

 
Credits (if applicable):  
 



 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

(7) 
SA1.1 
(7) 
SA1.2 
(7) 
SA2.1 
 

The student demonstrates 
an understanding of the 
processes of science by:  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying, 
making generalizations, 
inferring, and 
communicating  
 
collaborating to design and 
conduct simple repeatable 
investigations, in order to 
record, analyze (i.e., range, 
mean, median, mode), 
interpret data, and  
present findings 
 
The student demonstrates 
an understanding of the 
attitudes and approaches to 
scientific inquiry by: 
 
identifying and evaluating 
the sources used to support 
scientific statements 

Identify a question, determine relevant 
variable and a control, formulate a testable 
hypothesis, plan and predict the outcome of 
an investigation, safely conduct scientific 
investigation, and compare, analyze, and 
communicate data. 

a. I can compare testable vs. non-
testable questions.  

b. I can write a testable question for 
an investigation.  

c. I can explain the difference 
between variable and control.  

d. I can determine the variables and 
control for an investigation.  

e. I can distinguish between a testable 
question and a testable hypothesis. 

f. f. I can write a testable hypothesis 
for an investigation.  

g. I can formulate a plan to test the 
hypothesis that includes materials 
procedures, control, variables, 
safety precautions, data collection, 
and analysis methods.  

h. I can conduct investigation by 
following student-designed plan.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(7) 
SA1.1 
(7) 
SA1.2 
 

The student demonstrates 
an understanding of the 
processes of science by:  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying, 
making generalizations, 
inferring, and 
communicating  
 
collaborating to design and 
conduct simple repeatable 
investigations, in order to 
record, analyze (i.e., range, 
mean, median, mode), 
interpret data, and  
present findings 

Select and use appropriate tools including 
technology to make measurements (in metric 
units), gather, process, and analyze data from 
scientific investigations. 

a.  I can identify metric base units.  
b. I can construct properly labeled 

data tables.  
c. I can select and use appropriate 

measurement tool(s) and metric 
units to gather data.  

d. I can identify and use the 
appropriate graphical 
representation of the data.  

e. I can analyze data using median, 
mean, mode, range, and graphical 
comparisons.  

(7) 
SA2.1 

The student demonstrates 
an understanding of the 
attitudes and approaches to 
scientific inquiry by: 
 
identifying and evaluating 
the sources used to support 
scientific statements 

Review, communicate, and defend results 
of investigations, including considering 
alternative explanations.  

a. I can identify data examples that 
support or refute the hypothesis.  

b. I can judge whether or not the data 
supports the hypothesis.  

c. I can communicate results by 
sharing and comparing data with 
others.  

d. I can compare the differences 
between student collected data.  

e. I can infer the reasons why student 
collected data may vary.  

f. I can defend conclusions by 
providing examples from the data.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

g. I can share and discuss alternative 
conclusions. 

(7) 
SA2.1 
 

The student demonstrates 
an understanding of the 
attitudes and approaches to 
scientific inquiry by: 
 
identifying and evaluating 
the sources used to support 
scientific statements 

Create models to illustrate scientific 
concepts and use the model to predict 
change (computer simulation, stream 
table, graphic representation).  

a.  I can identify the similarities and 
differences between working 
models and representative models.  

b. I can create representative models 
to demonstrate knowledge of 
scientific concepts (biomes, cells, 
life systems, density, and water 
cycle).  

c. I can create working models to 
illustrate scientific concepts.  

d. I can manipulate working models to 
predict and make conclusions 
about scientific concepts.  

e. I can identify the advantages and 
limitations of various models. 

(7) 
SA2.1 

The student demonstrates 
an understanding of the 
attitudes and approaches to 
scientific inquiry by: 
 
identifying and evaluating 
the sources used to support 
scientific statements 

Identify strengths and weakness in an 

investigation design. 

a. I can identify the essential 
components of investigation design 
(sample size and selection, 
repetition, controls).  

b. I can explain the purpose of each 
essential component and why you 
must plan an investigation. 

c. I can identify the strengths and 
weaknesses in a variety of 
investigations. 

  Ecology and Cells  

(8) 
SB3.2 

The student demonstrates 
an understanding of the 

Classify, describe, and manipulate the  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

structure and properties of 
matter by: 
 
using physical and chemical 
properties (i.e., density, 
boiling point, freezing point, 
conductivity, flammability) 
to differentiate among 
materials (i.e., elements, 
compounds, and mixtures)  
 

physical models of matter in terms of: 

elements and compounds, pure 

substances and mixtures, atoms, and 

molecules. 

(7) 
SB1.1 

The student demonstrates 
understanding of the 
structure and properties of 
matter by  
 
using physical properties 
(i.e., density, boiling point, 
freezing point, conductivity) 
to differentiate among 
and/or separate materials 
(i.e., elements, compounds, 
and mixtures)  

Examine, describe, compare, and classify 
objects and substances based on common 
physical properties and simple chemical 
properties. 

  

(7) 
SB2.1 

The student demonstrates 
an understanding of how 
energy can be transformed, 
transferred, and conserved 
by 
 
explaining that energy (i.e., 
heat, light, chemical, 

Describe energy and compare and contrast 
the energy transformations and the 
characteristics of light, heat, motion, 
magnetism, electricity, sound, and mechanical 
waves. 

 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

electrical, mechanical) can 
change form 

(6) 
SB1.1 

The student demonstrates 
understanding of the 
structure and properties of 
matter by  
 
using models to represent 
matter as it changes from 
one state to another  
 

Model and explain that states of matter are 
dependent upon the quantity of energy 
present in the system and describe what will 
change and what will remain unchanged at 
the particulate level when matter experiences 
an external force or energy change. 

  

(7) 
SB2.1 

The student demonstrates 
an understanding of how 
energy can be transformed, 
transferred, and conserved 
by 
 
explaining that energy (i.e., 
heat, light, chemical, 
electrical, mechanical) can 
change form 

Give examples and describe how energy is 
transferred and conserved (e.g. electric to 
light and heat [light bulb], chemical to 
mechanical [fuel to propulsion]). 

 

(7) 
SC2.1 

The student demonstrates 
an understanding of the 
structure, function, 
behavior, development, life 
cycles, and diversity of living 
organisms by: 
 

Compare the structure and function of 
prokaryotic cells (bacteria) and eukaryotic cells 
(plant, animal, etc.) including the levels of 
organization of the structure and function, 
particularly with humans. 

a. I can identify and observe single-
celled and multi-cellular organisms 
using a compound light 
microscope.  

b. I can classify cells as prokaryotic 
and eukaryotic.  

c. I can identify and describe the 
functions of cell organelles 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the basic 
structure and function of 
plant and animal cells 

(students will build a 3-D model of 
a cell).  
I can explain the relationship 
between cell, tissue, organ, system, 
and organism. 

(7) 
SC3.1 

The student demonstrates 
an understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation 
of matter and energy by: 
 
recognizing and explaining 
that organisms can cause 
physical and chemical 
changes (e.g.,  
digestion, growth, 
respiration, photosynthesis) 
to matter and recognizing 
and explaining the 
importance of  
energy transfer in these 
changes 

Explain how organisms and systems of 
organisms obtain and use energy resources to 
maintain stable conditions (food webs, 
photosynthesis, and respiration). 

a. I can explain the process by which 
organisms obtain energy from the 
sun and other materials.  

b. I can describe the process by which 
organisms (plants and animals) use 
the energy from sugars to carry out 
life functions.  

c. I can diagram the flow of energy 
through photosynthesis and its 
decomposition through respiration 
(elodea photosynthesis/respiration 
inquiry learning lab with BTB).  

d. I can analyze energy movement in 
biomes (food webs and pyramids).  
I can classify organisms in food 
webs based on characteristics 
(physical and behavior). 

(6) 
SC1.1 
(7) 
SC1.1 
(7) 
SC1.2 
(8) 

The student demonstrates 
an understanding of how 
science explains changes in 
life forms over time, 
including genetics, heredity, 
the process of natural 

Communicate the differences in the 
reproductive processes of a variety of plants 
and animals using the principles of genetic 
modeling (Punnett squares). 

a. I can explain the form and function 
of a chromosome.  

b. I can explain the importance of 
how DNA codes to determine 
characteristics.  

c. I can compare different species and 
their individual genomes (the 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SC1.1 selection, and biological 
evolution by  
 
recognizing sexual and 
asexual reproduction  
 
The student demonstrates 
an understanding of how 
science explains changes in 
life forms over time, 
including genetics, heredity, 
the process of natural 
selection, and biological 
evolution by  
 
comparing and contrasting 
sexual and asexual 
reproduction  
 
describing possible 
outcomes of mutations (i.e., 
no effect, damage, benefit) 
 
The student demonstrates 
an understanding of how 
science explains changes in 
life forms over time, 
including genetics, heredity, 
the process o natural 
selection, and biological 
evolution by  

human genome differs from that of 
a cat).  

d. I can identify the purposes of cell 
division.  

e. I can describe the key events in 
each phase of mitosis.  

f. I can identify the differences in 
mitosis and meiosis (sex cells vs. 
body cells included).  

g. I can differentiate between sexual 
reproduction and asexual 
reproduction. 

h. I can define and identify gene, 
inheritance, phenotype, and 
genotype.  

i. I can define and identify dominant 
and recessive traits (pedigrees and 
human face lab).  

j. I can identify examples of inherited 
characteristics.  

k. I can explain why inherited 
characteristics of living things 
depend on genes.  

l. I can define Punnett square and 
genetic cross.  

m. I can predict genetic crosses using 
Punnett squares.  
I can interpret simple genetic 
crosses using Punnett squares. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
describing the role of genes 
in sexual reproduction (i.e., 
traits of the offspring)  
 
 

(6) 
SC1.2 

The student demonstrates 
an understanding of how 
science explains changes in 
life forms over time, 
including genetics, heredity, 
the process of natural 
selection, and biological 
evolution by  
 
recognizing that species 
survive by adapting to 
changes in their 
environment  
 

Investigate and explain the interdependent 
nature of populations and communities in the 
environment and describe how species in 
these populations adapt by evolving. 

a. I can distinguish between a 
population and a community.  

b. I can identify living and non-living 
factors that affect populations and 
communities.  

c. I can identify the different types of 
symbiosis and their positive and 
negative effects.  

d. I can explain how populations are 
impacted by changes in living and 
non-living factors in the 
environment.  

e. I can explain and provide examples 
of adaptations.  

f. I can define natural selection.  
g. I can explain the relationship 

between adaptations and natural 
selection.  

h. I can identify natural selection as a 
mechanism for evolution.  

i. I can identify lines of evidence that 
support evolution.  

j. I can explain how the fossil record 
provides evidence of life forms’ 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

appearance, diversification, and 
extinction. 

(7) 
SC2.1 
(7) 
SC2.2 
(8) 
SC2.1 

The student demonstrates 
an understanding of the 
structure, function, 
behavior, development, life 
cycles, and diversity of living 
organisms by 
 
describing the basic 
structure and function of 
plant and animal cells 
 
identifying the seven levels 
of classification of 
organisms 
 
The student demonstrates 
an understanding of the 
structure, function, 
behavior, development, life 
cycles, and diversity of living 
organisms by 
 
placing vertebrates into 
correct classes of taxonomy 
based on external, 
observable features 

Create and use a basic classification scheme to 
identify plants and animals. 

a. I can explain the relationship 
between kingdom, phylum, class, 
order, family, genus, and species.  

b. I can identify the six Kingdoms of 
Life and their basic characteristics.  

c. I can identify and describe 
similarities and differences among 
organisms of different, but closely 
related taxa (pine trees, big cats, 
rodents, ungulates).  

d. I can create and use a basic 
classification scheme to identify 
plants and animals (build a 
classification key for imaginary 
animals). 

(7) 
SA3.1 

The student demonstrates 
an understanding that 
interactions with the 

Apply scientific knowledge and process skills 
to understand issues and everyday events. 

a. I can identify a local current event 
or problem involving science.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

environment provide an 
opportunity for 
understanding scientific 
concepts by 
 
designing and conducting a 
simple investigation about 
the local environment 

b. I can research and summarize the 
scientific issues relevant to that 
local current event or problem.  

c. I can present and discuss the 
research on the scientific issues 
relevant to that local current event 
or problem.  

(8) 
SA3.1 

The student demonstrates 
an understanding that 
interactions with the 
environment provide an 
opportunity for 
understanding scientific 
concepts by 
 
conducting 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) 

Simulate collaborative problem solving and 
give examples of how scientific knowledge 
and technology are shared with other 
scientists and the public. 

a. I can identify and describe methods 
scientists use to collaborate and 
share scientific findings with other 
scientists.  

b. I can identify and describe methods 
scientists use to share scientific 
findings with the public.  

c. I can identify, working in 
collaboration, a current event or 
problem involving science.  

d. I can research and summarize, 
working in collaboration, the 
scientific issues relevant to that 
current event or problem.  

e. I can present and discuss, working 
in collaboration, the scientific 
issues relevant to that current 
event or problem. 

(8)  
SA3.1 

The student demonstrates 
an understanding that 
interactions with the 
environment provide an 
opportunity for 

Use scientific knowledge to investigate 
problems and their proposed solutions and 
evaluate those solutions while considering 
environmental impacts. 

a. I can identify and research a local 
issue with an environmental 
impact. 

b. I can explain possible 
environmental impacts. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

understanding scientific 
concepts by 
 
conducting 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) 

c. I can propose solutions. 

(8) 
SA3.1 

The student demonstrates 
an understanding that 
interactions with the 
environment provide an 
opportunity for 
understanding scientific 
concepts by 
 
conducting 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) 

Describe and explain science as a human 
endeavor and an ongoing process. 

a. I can describe examples of scientific 
knowledge changing human 
understanding of the natural world.  

b. I can describe and explain the 
features of science that make it a 
human endeavor and an ongoing 
process.  

 



 

Jr. High Earth Science 

 

 

 

 

 

 

 

 

 

 

 

 

  

Overview: In Jr. Earth Science, students are actively engaged in the inquiry process as they collaborate with 
others to understand complex scientific concepts. Students identify a question, determine relevant variables 
and a control, formulate a hypothesis, and plan and conduct scientific investigations. As they safely follow their 
plan, they collect data using appropriate tools and technology. A focus during Jr. Earth Science is to analyze 
and evaluate the data that is collected. Following analysis, students will identify and use the appropriate 
representation to display results and then communicate findings by sharing and comparing data with others. 
 
Earth Science involves the study of the Earth’s geochemical cycles, the history of the Earth, its composition, 
how it has changed due to ongoing processes, weather, and the evolution of the universe as well as cyclical 
changes controlled by energy from the Sun and the Earth’s position and motion in our solar system. Topics 
include minerals and rocks, erosion and deposition, the internal processes of the Earth (e.x. plate tectonics, 
earthquakes and volcanoes), geologic time, weather, climate and ocean studies, and the solar system.   
 

Pre-requisites (if any):  

 
Credits (if applicable):  
 



 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

(8) 
SA1.1 
(8) 
SA1.2 
(8) 
SA2.1 
 

The student demonstrates 
an understanding of the 
processes of science by:  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying, 
making generalizations, 
inferring, and 
communicating 
 
collaborating to design and 
conduct repeatable 
investigations, in order to 
record, analyze (i.e., range, 
mean, median, mode), 
interpret data, and present 
findings  
 
 
evaluating the credibility of 
cited sources when 
conducting the student’s 
own scientific investigation 
 

Identify a question, determine relevant 
variable and a control, formulate a testable 
hypothesis, plan and predict the outcome of 
an investigation, safely conduct scientific 
investigation, and compare, analyze, and 
communicate data. 

a. I can compare testable vs. non-
testable questions.  

b. I can write a testable question for 
an investigation.  

c. I can explain the difference 
between variable and control.  

d. I can determine the variables and 
control for an investigation.  

e. I can distinguish between a testable 
question and a testable hypothesis. 

f. f. I can write a testable hypothesis 
for an investigation.  

g. I can formulate a plan to test the 
hypothesis that includes materials 
procedures, control, variables, 
safety precautions, data collection, 
and analysis methods.  

h. I can conduct investigation by 
following student-designed plan.  
 

(8) 
SA1.1 
(8) 

The student demonstrates 
an understanding of the 
processes of science by:  

Select and use appropriate tools including 
technology to make measurements (in metric 

a.  I can identify metric base units.  
b. I can construct properly labeled 

data tables.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SA1.2 
 

 
asking questions, predicting, 
observing, describing, 
measuring, classifying, 
making generalizations, 
inferring, and 
communicating 
 
collaborating to design and 
conduct repeatable 
investigations, in order to 
record, analyze (i.e., range, 
mean, median, mode), 
interpret data, and present 
findings  
 

units), gather, process, and analyze data from 
scientific investigations. 

c. I can select and use appropriate 
measurement tool(s) and metric 
units to gather data.  

d. I can identify and use the 
appropriate graphical 
representation of the data.  

e. I can analyze data using median, 
mean, mode, range, and graphical 
comparisons.  

(8) 
SA2.1 

The student demonstrates 
an understanding of the 
processes of science by:  
 
evaluating the credibility of 
cited sources when 
conducting the student’s 
own scientific investigation 
 

Review, communicate, and defend results 
of investigations, including considering 
alternative explanations.  

a. I can identify data examples that 
support or refute the hypothesis.  

b. I can judge whether or not the data 
supports the hypothesis.  

c. I can communicate results by 
sharing and comparing data with 
others.  

d. I can compare the differences 
between student collected data.  

e. I can infer the reasons why student 
collected data may vary.  

f. I can defend conclusions by 
providing examples from the data.  

g. I can share and discuss alternative 
conclusions. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(8) 
SA2.1 
 

The student demonstrates 
an understanding of the 
processes of science by:  
 
evaluating the credibility of 
cited sources when 
conducting the student’s 
own scientific investigation 
 

Create models to illustrate scientific 
concepts and use the model to predict 
change (computer simulation, stream 
table, graphic representation).  

a.  I can identify the similarities and 
differences between working 
models and representative models.  

b. I can create representative models 
to demonstrate knowledge of 
scientific concepts (biomes, cells, 
life systems, density, and water 
cycle).  

c. I can create working models to 
illustrate scientific concepts.  

d. I can manipulate working models to 
predict and make conclusions 
about scientific concepts.  

e. I can identify the advantages and 
limitations of various models. 

(8) 
SA2.1 

The student demonstrates 
an understanding of the 
processes of science by:  
 
evaluating the credibility of 
cited sources when 
conducting the student’s 
own scientific investigation 
 

Identify strengths and weakness in an 

investigation design. 

a. I can identify the essential 
components of investigation design 
(sample size and selection, 
repetition, controls).  

b. I can explain the purpose of each 
essential component and why you 
must plan an investigation. 

c. I can identify the strengths and 
weaknesses in a variety of 
investigations. 

(7) 
SD2.2 

The student demonstrates 
an understanding of the 
forces that shape Earth by: 
 
describing how the 
movement of the tectonic 

Understand the theory of plate tectonics and 

how it explains the interrelationship 

between earthquakes, volcanoes, and sea 

floor spreading. 

a. I can use evidence to describe how 
the energy of Earth’s interior drives 
the movement of crustal plates.  

b. I can describe and model the 
interaction between the various 
types of plate boundaries.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

plates results in both slow 
changes (e.g., formation of 
mountains, ocean floors, 
and basins) and short-term 
events (e.g., volcanic 
eruptions, seismic waves, 
and earthquakes) on the 
surface 

c. I can compare the relationship 
between earthquakes, volcanoes, 
and plate boundaries.  

(7) 
SD1.1 

The student demonstrates 
an understanding of 
geochemical cycles by:  
 
describing the rock cycle 
and its relationship to 
igneous, metamorphic, and 
sedimentary rocks  
 

Identify and classify rocks and minerals 

based on physical and chemical 

properties and the utilization by humans 

(natural resources, building materials). 

a. I can use the appropriate 
equipment and techniques to 
classify rocks and minerals based 
upon their physical and chemical 
properties.  

b. I can differentiate between rocks 
and minerals and identify 
environments and process that 
lead to the formation of various 
forms of each.  

c. I can identify how rocks and 
minerals are obtained and connect 
their importance to humans.  

(8) 
SD1.1 

The student demonstrates 
an understanding of 
geochemical cycles by:  
 
making connections 
between components of the 
locally observable geologic 
environment and the rock 
cycle  
 

Explain scientific theories about how fossils 
are used as evidence of changes over time. 

a. I can use a model to describe the 
scale of geologic time.  

b. I can use fossils as evidence for 
major biologic, climactic, and 
geologic changes in Earth’s history.  

c. I can relate changes in rock layers, 
utilizing the principals of relative 
and absolute dating, to major 
divisions in geologic time. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(7) 
SD3.1 

The student demonstrates 
an understanding of cycles 
influenced by energy from 
the sun and by Earth’s 
position and motion in our 
solar system by: 
 
describing the weather 
using accepted 
meteorological terms (e.g., 
pressure systems, fronts, 
precipitation) 

Collect and analyze local and regional weather 
data to make inferences and predictions 
about weather patterns; explain factors 
influencing global weather patterns and 
climate; and describe the impact on Earth of 
fluctuations in weather and climate (drought, 
surface and ground water, glacial instability). 

a. I can use appropriate 
instrumentation to collect weather 
data and use that data to predict 
weather patterns.  

b. I can describe the role atmospheric 
energy transfer plays in cloud 
formation, precipitation, air 
masses, global winds, and severe 
weather. 

c. I can differentiate between 
weather and climate and describe 
the atmospheric and geographic 
factors that influence both at the 
local, regional, and global levels.  

d. I can explain the effect climate 
change has on ocean currents and 
weather. 

(8) 
SD3.1 

The student demonstrates 
an understanding of cycles 
influenced by energy from 
the sun and by Earth’s 
position and motion in our 
solar system by: 
 
recognizing the relationship 
between the seasons and 
Earth’s tilt relative to the 
sun and describing the 
day/night cycle as caused by 
the rotation of the Earth 
every 24 hours 

Explain the impact of terrestrial, solar, 
oceanic, and atmospheric conditions on global 
climatic patterns. 

a. I can explain the impact of 
terrestrial, solar, oceanic, and 
atmospheric conditions on global 
climactic patterns.  

b. I can describe the geologic, 
astronomical, and human influence 
on global climate and infer the 
relationship between 
socioeconomic and environmental 
implications of climate change.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(8) 
SD4.1 

The student demonstrates 
an understanding of the 
theories regarding the origin 
and evolution of the 
universe by: 
 
creating models of the solar 
system illustrating size, 
location/position, 
composition, moons/rings, 
and conditions 

Describe the origin, location, and evolution of 
stars and their planetary systems in respect to 
the solar system, the Milky Way, the local 
galactic group, and the universe. 

a. I can use evidence to describe the 
origin and evolution of planets, 
stars, galaxies, and the universe.  

b. I can describe the importance of 
fusion within the star’s life cycle. 

c. I can discuss how advances in 
technology have contributed to 
scientific understanding of the 
universe.  

(8) 
SD4.1 

The student demonstrates 
an understanding of the 
theories regarding the origin 
and evolution of the 
universe by: 
 
creating models of the solar 
system illustrating size, 
location/position, 
composition, moons/rings, 
and conditions 

Relate how evidence from advanced 
technology applied to scientific investigations 
(large telescopes and space-borne 
observatories), has dramatically impacted our 
understanding of the origin, size, and 
evolution of the universe. 

a. I can discuss how various types of 
technology are used to study 
space.  

b. I can compare the advantages and 
disadvantages of various tools used 
to study space. 

c. I can assess how our understanding 
of the universe changes as 
technology advances.  

    

 



 

Physical Science 

 

 

 

 

 

 

 

 

 

 

 

 

  

Overview: In physical science, students work collaboratively and independently on inquiry-based 
investigations. They identify a question, determine relevant variables and a control, formulate a hypothesis, 
and plan and conduct scientific investigations. As students safely follow their plan, they collect data using 
appropriate tools and technology and analyze and evaluate their findings. A focus during physical science is to 
review, communicate, and defend results of an investigation and consider alternative explanations. 
 
Students will study matter in depth, and gain an understanding of the physical and chemicals properties of 
matter. In addition, they will explore the structure of matter as they classify, describe, and manipulate physical 
models of matter in terms of: elements and compounds, pure substances and mixtures, atoms, and molecules. 
Building on what has been learned previously; students will delve into a study of the forms of energy. They will 
describe and compare energy transformations and the characteristics of light, heat, motion, electricity, and 
sound. Students will also describe forces and motion using position, direction, and speed. Through a study of 
simple and complex machines, they will analyze mechanical systems and be able to describe the forces acting 
within those systems. 
 
As freshmen students consider how scientific knowledge and technology impacts communities, they will 
investigate local, regional, and global issues. A major emphasis will be to connect key concepts in Physical 
Science with current events. Whenever possible, place-based studies will be used to offer relevant context for 
this learning.  
 

Pre-requisites (if any):  

 
Credits (if applicable): 1 credit 
 



 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

(9)  
SA1.1 
(9) 
SA1.2 

The student demonstrates an 
understanding of the 
processes of science by  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying,making 
generalizations, inferring, and 
communicating*  
 
hypothesizing, designing a 
controlled experiment, making 
qualitative and quantitative 
observations, interpreting 
data, and using this 
information to communicate 
conclusions  
 
 

Identify a question, determine relevant 
variable and a control, formulate a 
testable hypothesis, plan and predict the 
outcome of an investigation, safely 
conduct scientific investigation, and 
compare, analyze, and communicate 
data. 

a. I can compare testable vs. non-
testable questions. 

b. I can write a testable question for an 
investigation.  

c. I can explain the difference between 
variable and control.  

d. I can determine the variables and 
control for an investigation.  

e. I can distinguish between a testable 
question and a testable hypothesis. 

f. I can write a testable hypothesis for 
an investigation.  

g. I can formulate a plan to test the 
hypothesis that includes materials 
procedures, control, variables, 
safety precautions, data collection, 
and analysis methods.  

h. I can conduct investigation by 
following student-designed plan.  

(9) 
SA1.1 
(9) 
SA1.2 

The student demonstrates an 
understanding of the 
processes of science by  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying,making 
generalizations, inferring, and 
communicating*  

Select and use appropriate tools 
including technology to make 
measurements (in metric units), gather, 
process, and analyze data from scientific 
investigations. 

a. I can identify metric base units.  
b. I can construct properly labeled data 

tables.  
c. I can select and use appropriate 

measurement tool(s) and metric 
units to gather data.  

d. I can identify and use the 
appropriate graphical 
representation of the data.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
hypothesizing, designing a 
controlled experiment, making 
qualitative and quantitative 
observations, interpreting 
data, and using this 
information to communicate 
conclusions  
 

e.  I can analyze data using median, 
mean, mode, range, and graphical 
comparisons.  

(9) 
SA2.1 

The student demonstrates an 
understanding of the attitudes 
and approaches to scientific 
inquiry by 
 
formulating conclusions that 
are logical and supported by 
evidence 

Review, communicate, and defend 
results of investigations, including 
considering alternative explanations. 

a. I can identify data examples that 
support or refute the hypothesis.  

b.  I can judge whether or not the data 
supports the hypothesis.  

c.  I can communicate results by 
sharing and comparing data with 
others. 

d. I can compare the differences 
between student collected data.  

e. I can infer the reasons why student 
collected data may vary.  

f. I can defend conclusions by 
providing examples from the data.  

g.  I can share and discuss alternative 
conclusions. 

(9) 
SA1.1 

The student demonstrates an 
understanding of the 
processes of science by  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying,making 

Create models to illustrate 
scientific concepts and use the 
model to predict change (computer 
simulation, stream table, graphic 
representation). 

a. I can identify the similarities and 
differences between working 
models and representative models.  

b.  I can create representative models 
to demonstrate knowledge of 
scientific concepts (biomes, cells, life 
systems, density, and water cycle).  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

generalizations, inferring, and 
communicating*  
 

c.  I can create working models to 
illustrate scientific concepts.  

d. I can manipulate working models to 
predict and make conclusions about 
scientific concepts.  

e. I can identify the advantages and 
limitations of various models.  

(9) 
SA2.1 

The student demonstrates an 
understanding of the attitudes 
and approaches to scientific 
inquiry by 
 
formulating conclusions that 
are logical and supported by 
evidence 

Identify strengths and weakness in an 

investigation design. 

a. I can identify the essential 
components of investigation design 
(sample size and selection, 
repetition, controls). 

b. I can explain the purpose of each 
essential component and why you 
must plan an investigation. 

c. I can identify the strengths and 
weaknesses in a variety of 
investigations.  

(9) 
SB1.1 

The student demonstrates an 
understanding of the structure 
and properties of matter by  
 
describing atoms and their 
base components (i.e., 
protons, neutrons, electrons)  

Classify, describe, and manipulate 

the physical models of matter in 

terms of: elements and compounds, 

pure substances and mixtures, 

atoms and molecules. 

a. I can identify the main parts of an 
atom.  

b. I can identify the characteristics of a 
Periodic Table.  

c. I can identify common elements by 
their symbol.  

d. I can define atomic number.  
e. I can define mass number. 
f. I can explain the relationship 

between atomic number, mass 
number, and the parts of an atom.  

g. I can describe elements based on 
their placement on the Periodic 
Table (families, groups).  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

h. I can classify matter as atoms, 
molecules, elements, compounds, 
pure substances, or mixtures.  

i. I can identify common compounds 
by their chemical formula.  

j. I can create atomic models of 
common elements and compounds.  

k. I can identify the relationship 
between atoms, molecules, 
elements, compounds, pure 
substances and mixtures.  

l. I can define an ion. 
m. I can define ionic and covalent 

bonds. 
n. I can compare and contrast 

properties of ionic and covalent 
bonds.  

o. I can compare and contrast acids 
and bases and place them in the 
appropriate place on the pH scale. 

(9) 
SB1.1 

The student demonstrates an 
understanding of the structure 
and properties of matter by  
 
describing atoms and their 
base components (i.e., 
protons, neutrons, electrons) 

Examine, describe, compare, and classify 
objects and substances based on common 
physical properties and simple chemical 
properties. 

a. I can distinguish between chemical 
and physical properties of matter.  

b. I can compare objects and 
substances based on their physical 
properties and simple chemical 
properties.  

c. I can classify objects and substances 
based on common physical 
properties and simple chemical 
properties.  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(9) 
SB3.2 

The student demonstrates an 
understanding  
of the interactions between 
matter and energy and the 
effects of these interactions on 
systems by 
 
explaining that in chemical and 
nuclear reactions, energy (e.g., 
heat, light, mechanical, and 
electrical) is transferred into 
and out of a system 

Describe energy and compare and 
contrast the energy transformations and 
the characteristics of light, heat, motion, 
magnetism, electricity, sound, and 
mechanical waves. 
 

a. I can define energy.  
b. I can identify examples of various 

forms of energy.  
c.  I can compare and contrast various 

forms of energy.  
d. I can explain the Law of 

Conservation of energy using 
various forms of energy 
transformation.  

e. I can describe the various types of 
wavelengths within the 
electromagnetic spectrum.  

f. I can describe the behavior of light 
(reflection, diffraction).  

g. I can identify characteristics of the 
electromagnetic spectrum.  

h. I can explain the behavior of light 
(particle vs. wave, reflection, 
diffraction, speed).  

i. I can identify the parts of waves.  
j. I can describe the basic properties of 

sound.  
k. I can compare and contrast 

longitudinal and transverse waves. 
l. I can discuss the variables that affect 

the speed of sound (temperature, 
density).  

(10) 
SB2.1 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 

Model and explain that states of matter 
are dependent upon the quantity of 
energy present in the system and 
describe what will change and what will 

a. I can explain the three states of 
matter and how they relate to 
temperature change. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
examining energy (i.e., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers, transformations, and 
efficiencies by comparing 
useful energy to total energy 

remain unchanged at the particulate 
level when matter experiences an 
external force or energy change. 

b. I can explain the relationship 
between changes in thermal energy 
and states of matter 
(increase/decrease of thermal 
energy = change in state).  

c. I can recognize that increase in 
temperature means greater average 
energy of motion. (K) 

d. I can explain how pressure affects 
temperature and volume (Boyle’s 
law/Charles’ Law).  

e. I can compare and contrast the 
three types of heat transfer. 

(9) 
SB4.1 

The student demonstrates an 
understanding of motions, 
forces, their characteristics, 
relationships, and effects by 
 
explaining the relationship of 
motion to an object’s mass 
and the applied force 

Describe and explain the motion of an 
object in terms of its position, 
direction, and speed as well as the 
forces acting upon it. 

a. I can describe the basic 
characteristics of motion (position, 
direction, speed, reference point).  

b. I can define force.  
c. I can explain different types of 

forces.  
d. I can identify variables that affect 

the motion of an object.  
e. I can explain, using appropriate 

formulas, the relationship between 
speed, velocity, acceleration, force, 
mass, and momentum.  

f. I can explain Newton’s laws of 
motion.  
I can describe how air pressure 
affects the motion of an object 
(Bernoulli’s principle). 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(9) 
SB4.1 

The student demonstrates an 
understanding of motions, 
forces, their characteristics, 
relationships, and effects by 
 
explaining the relationship of 
motion to an object’s mass 
and the applied force 

Identify, build, describe, measure, and 
analyze mechanical systems (simple 
and complex compound machines) and 
describe the forces acting within those 
systems. 

a. I can compare and contrast simple, 
complex and compound machines.  

b. I can recognize that a machine 
makes work easier by changing the 
amount or direction of the force.  

c. I can identify that simple and 
compound machines transfer energy 
by doing work.  

d. I can measure and calculate 
efficiency, ideal and actual 
mechanical advantage for simple 
machines using the appropriate 
formulas (work w=f x d). 

e. I can create simple and complex 
compound machines to examine 
and measure the related forces. 

(9) 
SB3.2 

The student demonstrates an 
understanding of the 
interactions between matter 
and energy and the effects of 
these interactions on systems 
by 
 
explaining that in chemical and 
nuclear reactions, energy (e.g., 
heat, light, mechanical, and 
electrical) is transferred into 
and out of a system 

Give examples and describe how energy 
is transferred and conserved (e.g. electric 
to light and heat [light bulb], chemical to 
mechanical [fuel to propulsion]). 

a. I can discuss basic (single step) 
energy transformation (light bulb: 
electrical to light; food: chemical to 
mechanical). 

b. I can identify multi-step energy 
transformation (coal: chemical to 
thermal to mechanical to 
electricity).  

c. I can describe the relationship 
between energy transformations 
and conservation of energy. 

 



 

 

Biology 1 

 

 

 

 

 

 

 

 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

SA1.2 The student demonstrates an 
understanding of the 
processes of science by  
 
hypothesizing, designing a 
controlled experiment, making 
qualitative and quantitative 
observations, interpreting 

Students will state the function and safely 
use tools and technology to test, analyze, 
and display data 

a. Select and use appropriate tools 
and technology to perform tests, 
collect data, analyze relationships, 
and display data 

Overview: The study of biology is concerned with the study of life and living things. After an introduction to general 

biological principles, our focus will be on ecology.  This allows us to take advantage of the fall weather for outdoor 
activities. As the year progresses we will mover our examination to the laboratory.  As the weather improves in the 
spring we will complete the course with a study of plants. The first semester we will focus on biological principles, 
ecology, and the study of wildlife and natural resource issues. The second semester we will investigate cellular 
biology, genetics, change and diversity on our planet, and the unit covering botany. 

 

Pre-requisites (if any): Physical Science or General Science 
 
Credits (if applicable): 1 
 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

data, and using this 
information to communicate 
conclusions  
 

SA1.2 The student demonstrates an 
understanding of the 
processes of science by  
 
hypothesizing, designing a 
controlled experiment, making 
qualitative and quantitative 
observations, interpreting 
data, and using this 
information to communicate 
conclusions 

Students will design and carry out 

investigations using the scientific 

method and controlled experiment. 

a. Hypotheses are formulated 
based on observations 

b. Formulates a testable hypotheses 

c. Conclusions are formed based 
on recorded quantitative and 
qualitative data 

d. Variables are defined and 
investigations are designed to 
test hypotheses 

e. Graphing and arithmetic 
calculations are used as tools in 
data analysis 

f. Formulate explanations by using 
logic and evidence 

g. Employs strict adherence to 
safety procedures in conducting 
scientific investigations 

h. Explain what the goal of science 
is 

i. Explain what a hypothesis is and 
describe how scientists test 
hypothesis 

j. Explain how a scientific theory 
develops 

  Biological Principles  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SC2.1 
SC2.2 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 

Describe the characteristics of living 
organisms and levels of biological study 

a. Describe some characteristics of 
living things 

b. Explain how life can be studied at 
different levels 

 

  Organic Chemistry 
 

 

SC2.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the learned 
behaviors (e.g., classical 

Describe basic atomic structure, chemical 
bonds and reactions and energy flow in 
living organisms 

a. Identify the three subatomic 
particles found in atoms 

b. Explain how all of the isotopes of 
an element are similar and how 
they are different 

c. Explain what chemical compounds 
are 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

d. Describe the two main types of 
chemical bonds 

e. Explain why water molecules are 
polar 

f. Differentiate between solutions 
and suspensions 

g. Explain what acidic solutions and 
basic solutions are 

h. Describe the function of each 
group of organic compounds 

i. Explain how chemical reactions 
affect chemical bonds in 
compounds 

j. Describe how energy changes 
affect how easily a chemical 
reaction will occur 

k. Explain why enzymes are 
important to living things 

SC2.1 
SC2.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  

Describe the structure and function of 
major cells and organelles 

a. Explain what the cell theory is 
b. Name the basic cell structures 
c. Describe prokaryotes and 

eukaryotes 
d. Describe the main function of the 

cell wall 
e. Describe the function of the cell 

nucleus 
f. Identify the main roles of the 

cytoskeleton 
g. Describe the functions of major 

cell organelles 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

by living organisms to meet 
the requirements of life 
 

SC2.1 
SC2.2 
 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

Describe types of cell transport  
 

a. Identify the main functions of the 
cell membrane 

b. Describe what happens during 
diffusion 

c. Explain the process of osmosis, 
facilitated diffusion, and active 
transport 

d. Describe cell specialization 
e. Identify the organization levels in 

multicellular organisms 

SC2.1 
SC2.2 
 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 

Describe how organisms store and release 
energy 
 

a. energy they need to produce food 
b. Describe the role of ATP in cellular 

activities 
c. Explain what the experiments of 

van Helmont, Priestley, and 
lngehousz reveal about how 
plants grow 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

SC2.1 
SC2.2 
SC3.1 
SC3.2 
 
 
 
 
 
 
 
 
 
 
 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
relating the carbon cycle to 
global climate change 

Describe the stages of photosynthesis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. Explain where plants get the  
b. State the overall equation for 

photosynthesis 
c. Describe the role of light and 

chlorophyll in photosynthesis 
d. Describe the structure and 

function of a chloroplast 
e. Describe what happens in the 

l ight-dependent reactions 
f. Explain what the Calvin cycle is 
g. Identify factors that affect the 

rate at which photosynthesis 
occurs 

h. Name the two main types of 
fermentation 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 

SC2.1 
SC2.2 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 

Explain the stages of cellular respiration  a. Explain what cellular respiration is 
b. Describe what happens during the 

process of glycolysis 
c. Describe what happens during the 

Krebs cycle 
d. Explain how high-energy electrons 

are used by the electron transport 
chain 

e. Identify three pathways the body 
uses to release energy during 
exercise 

f. Compare photosynthesis and 
respiration 

  Cell Reproduction  

SC1.1 
SC2.1 
SC2.2 

The student demonstrates an 
understanding of how science 

Describe cell growth, the cell cycle and 
stages of cell division 

a. Explain the problems that growth 
causes for cells 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

explains changes in life forms 
over time, including genetics,  
heredity, the process of 
natural selection, and 
biological evolution by  
 
relating the structure of DNA 
to characteristics of an 
organism  
 
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

b. Name the main events of the cell 
cycle 

c. Describe what happens during the 
four phases of mitosis 

d. Identify a factor that can stop 
cells from growing 

e. Describe how the cell cycle is 
regulated 

f. Explain how cancer cells are 
different from other cells 

  Genetics and Heredity  

SC1.1 
SC1.2 

The student demonstrates an 
understanding of how science 

Describe Mendelian genetic principles and 
basic patterns of heredity 
 

a. Describe how Mendel studied 
inheritance in peas 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

explains changes in life forms 
over time, including genetics,  
heredity, the process of 
natural selection, and 
biological evolution by  
 
relating the structure of DNA 
to characteristics of an 
organism 
 
researching how the processes 
of natural selection cause 
changes in species over time  
  
 

b. Summarize Mendel's conclusion 
about inheritance 

c. Explain the principle of dominance 
d. Describe what happens during 

segregation 
e. Explain how genetics use the 

principles of probability 
f. Describe how genetics use 

Punnett squares 
g. Explain the principle of 

independent assortment 
h. Describe the other inheritance 

patterns that exist aside from 
simple dominance 

i. Explain how Mendel's principles 
apply to organisms 

j. Contrast the chromosome 
number of body cells and gametes 

SC2.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
explaining that cells have 
specialized structures in which 
chemical reactions occur 

Describe meiosis a. Summarize the events of metosis 
b. Contrast meiosis and mitosis 
c. Identify the structures that actually 

assort independently 
d. Explain how gene maps are 

produced 

  DNA  

SC1.1 
SC2.1 

The student demonstrates an 
understanding of how science 

Describe the structure and function of 
DNA 

a. Summarize the relationship 
between genes and DNA 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

explains changes in life forms 
over time, including genetics,  
heredity, the process of 
natural selection, and 
biological evolution by  
 
relating the structure of DNA 
to characteristics of an 
organism 
 
researching how the processes 
of natural selection cause 
changes in species over time  
 

b. Describe the overall structure of 
the DNA molecule 

c. Summarize the events of DNA 
replication 

d. Relate the DNA molecule to 
chromosome structure 

e. Tell how RNA differs from DNA 
f. Name the three main types of 

RNA 
g. Describe transcription and the 

editing of RNA 
h. Identify the genetic code 
i. Summarize  translation 
j. Explain the relationship between 

genes and proteins 
k. Contrast gene mutations and 

chromosomal mutations 
l. Describe a typical gene 
m. Describe how lac genes are turned 

off and on 
n. Explain how most eukaryotic 

genes are controlled 

  Ecology  

SC3.3 The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 

Describe the levels and methods of 
ecology 

a. Identify the levels of organization 
that ecologists study 

b. Describe the methods used to 
study ecology 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

SC3.1 
SC3.2 
SC3.3 

The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
relating the carbon cycle to 
global climate change 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 
 
identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

Describe how energy flow and nutrients 
cycle through the biosphere 

a. Identify the source of energy for 
life processes 

b. Trace the flow of energy through 
living systems 

c. Evaluate the efficiency of energy 
transfer among organisms in an 
ecosystem 

d. Describe how matter cycles 
among the living and nonliving 
parts of an ecosystem 

e. Explain why nutrients are 
important in living systems 

f. Describe how the availability of 
nutrients affects the productivity 
of ecosystems 

SC3.3 The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 

Describe the biosphere a. Identify the causes of climate 
b. Explain how Earth's temperature 

range is maintained 
c. Identify Earth's three main climate 

zones 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

transfer and transformation of 
matter and energy by 
 
identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

SC3.2 
SC3.3 

The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 
 
identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

Describe different biomes, ecosystems 
and communities and major ecological 
relationships  

a. Explain how biotic/abiotic factors 
influence an ecosystem 

b. Identify interactions that occur 
within communities 

c. Describe how ecosystems recover 
from a disturbance 

d. Explain what microclimates are 
e. Identify the characteristics of 

major land biomes 
f. Identify the factors that govern 

aquatic ecosystems 
g. Identify the two types of 

freshwater ecosystems 
h. Describe the characteristics of the 

marine zone 

  Populations  

SC3.2 
SC3.3 

The student demonstrates an 
understanding that all 
organisms are linked to each 

Describe population characteristics and 
dynamics 

a. List the characteristics used to 
describe a population 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 
 
identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

b. Identify the factors that affect 
population size 

c. Differentiate between exponential 
and logistic growth 

d. Identify factors that limit 
population growth 

e. Differentiate between density-
dependent and density-
interdependent limiting factors 

f. Describe how the size of the 
human population has changed 
over time 

SC3.1 
SC3.2 

The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
relating the carbon cycle to 
global climate change 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 
 

Human Impacts on the biosphere 
Describe the value of the biosphere and 
identify changes and impacts 

a. Explain how environmental 
resources are classified 

b. Describe how human activities 
affect the land, air, and water 
resources 

c. Identify the characteristics of 
sustainable use 

d. Define biodiversity and explain its 
value 

e. Identify current threats to 
biodiversity 

f. Describe the goal of conservation 
biology 

g. Describe two types of global 
change that of concern to 
biologists 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Evolution and Natural Selection  

SC1.1 
SC1.2 

 Describe the events leading to the 
development of the theory of evolution by 
natural selection 

a. Describe the pattern Darwin 
observed among organisms of the 
Galapagos Islands 

b. State how Hutton and Lyell 
described geological change 

c. Identify how Lamarck thought 
species evolve 

d. Describe Malthus's theory of 
population growth 

e. List events leading to Darwin's 
publication of On the Origin of 
Species 

SC1.1 
SC1.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics,  
heredity, the process of 
natural selection, and 
biological evolution by  
 
relating the structure of DNA 
to characteristics of an 
organism 
 
researching how the processes 
of natural selection cause 
changes in species over time  
 

Describe evolution by natural selection a. Describe how natural variation is 
used in artificial selection 

b. Explain how natural selection is 
related to species' fitness 

c. Identify evidence Darwin used to 
present his case for evolution 

d. State Darwin's theory of evolution 
by natural selection 

  History of Life  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SC1.3 
SC2.1 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
examining issues related to 
genetics  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing and comparing the 
characteristics of 
phyla/divisions from each 
kingdom 

Investigate the history of life on Earth and 
identify key life forms and events 

a. Describe the fossil record 
b. State the information that relative 

dating and radioactive dating 
provide about fossils 

c. Describe how conditions on early 
Earth were different from 
conditions today 

d. State the hypotheses that have 
been proposed for how life first 
arose on Earth 

e. Identify some of the main 
evolutionary steps in the early 
evolution of life 

f. Describe the key forms of life in 
the Paleozoic, Mesozoic, and 
Cenozoic eras 

g. Identify important patterns of 
macroevolution 

  Biological Classification/Taxanomy  

SC2.1 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing and comparing the 
characteristics of 

Describe how organisms are grouped and 
identify levels of classification 

a. Explain how living things are 
organized for study 

b. Describe binomial nomenclature 
c. Explain Linneau's system of 

classification 
d. Explain how evolutionary 

relationships are important in 
classification 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

phyla/divisions from each 
kingdom 

e. Identify the principle behind 
cladistic analysis 

f. Explain how we can compare very 
dissimilar organisms 

g. Name the six kingdoms of life as 
they are now identified 

h. Describe the three-domain system 
of classification 

  World to Work  

SA3 Students develop an 
understanding that culture, 
local knowledge, history, and 
interaction with the 
environment contribute to the 
development of scientific 
knowledge, and that local 
applications provide 
opportunity for understanding 
scientific concepts and global 
issues. 

Investigate careers and disciplines 
requiring and allowing for the application 
of biological principles and knowledge  

a. Explore occupational 
opportunities in medical research 
and biotechnology 

b. Identify and discuss the role of 
technologies in careers related to 
genetics 

c. Interview workers in related 
careers 

d. Research educational 
requirements for related jobs 

e. Discuss work skills required for 
related jobs 

f. List jobs/careers available in the 
field 

 



 

Biology 2 

 

 

 

 

 

 

 

 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

SA1.2 The student demonstrates an 
understanding of the 
processes of science by  
 
recognizing and analyzing 
multiple explanations and 
models, using this information 
to revise student’s own 
explanation or model if 
necessary  

Students will state the function and 
safely use tools and technology to test, 
analyze and display data 

 

a. Select appropriate tools and 
technology to perform tests, 
collect data, analyze relationships 
and  

b. display data and conclusions. 
c. Record observations of living 

things in the lab and in the field 

Overview: This is an additional course in biology for students preparing for college.  The focus will be on zoology, 

human anatomy and physiology, and microbiology.  Each student will be provided an opportunity to develop their 

study skills with a set of weekly homework assignments, laboratory activities (guided and individual study), and 

weekly quizzes.  Hour exams will be held approximately each three to four weeks.  

Pre-requisites (if any): Biology 1 
 
Credits (if applicable): 1 credit 
 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 

SA1.2 The student demonstrates an 
understanding of the 
processes of science by  
 
recognizing and analyzing 
multiple explanations and 
models, using this information 
to revise student’s own 
explanation or model if 
necessary  
 

Students will design and carry out 
investigations using the scientific 
method and controlled experiments 

a. Formulate hypotheses based on 
observations 

b. Define variables and design 
investigations to test hypotheses 

c. Use graphing and arithmetic 
calculations as tools in data 
analysis 

d. Form conclusions based on 
recorded quantitative and 
qualitative data 

e. Identify and discuss the impacts of 
sources of error inherent in 
experimental design 

f. Determine the validity of the data 
g. Recognize and analyze alternative 

explanations and models 
h. Use a variety of technologies, such 

as hand tools, measuring 
instruments, and computers to 
collect, analyze, and display data 

i. Use research based on popular 
and scientific literature 

  MICOORGANISMS and FUNGI  

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 

Describe the evolution, form, function 
and ecology of microorganisms and 
fungi 

 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 
  

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 

Describe the form and function of 
bacteria  

a. Explain how the two groups of 
prokaryotes differ 

b. Describe the factors that used to 
identify prokaryotes 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC3.2 The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 

Describe the ecological relationships of 
bacteria 

a. Describe the ecological roles 
that bacteria play in the 
environment 

b. Explain how bacteria cause 
disease 

c. Identify ways humans use 
bacteria 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

d. Describe how bacteria are 
controlled 

SC 2.1, 2.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

Describe the form and function of 
viruses 

a. Describe the structure of a virus 

SC 3.1,  The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
relating the carbon cycle to 
global climate change* 

Describe the two types of viral 
infections 

a. Explain how viruses cause infections 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

Describe the evolution, form, function 
and ecology of protists 

a. Explain what a protist is 
b. Describe the major phyla of animal 

like protists 
c. Explain how animal like protists 

harm other living things 
d. Describe the function of chlorophyll 

and accessory pigments in algae 
e. Describe the major phyla of 

unicellular algae 
f. Summarize the ecological roles of 

unicellular algae 
g. Describe the major phyla of 

multicellular algae 
h. Explain how multicellular algae 

reproduce 
i. Identify some human uses of algae 
j. Compare and contrast fungus like 

protists and fungi 
k. Describe slime molds and water 

molds 
l. Summarize the ecological roles of 

fungus like protists 

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 

Describe the evolution, form, function 
and ecology of fungi 

a. Identify the defining characteristics 
of fungi 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

b. Describe the main structures of a 
fungus 

c. Explain how fungi reproduce 
d. Identify the characteristics of the 

four main groups of fungi 
e. Explain what the ecological role of 

fungi is 
f. Describe problems that parasitic 

fungi cause 
g. Describe the kinds of mutualistic 

relationships that fungi form with 
other organisms 

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 

Describe the form, function and ecology 
of plants  

 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC2.1, 2.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 

Identify the defining characteristics of 
plants 
 

a. Explain what a plant is 
b. Describe what plants need to 

survive 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

SC 1.3, 2.1, 2.2, 
3.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
inferring evolutionary 
pathways from evidence (e.g., 
fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 

Identify the defining characteristics of 
primitive and nonvascular seedless 
plants 

a. Describe how the first plants 
evolved 

b. Describe the adaptations of 
bryophyte 

c. Identify the three groups of 
bryophytes 

d. Explain how bryophytes reproduce 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC 1.3, 2.1, 2.2, 
3.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 

Identify the defining characteristics of 
vascular seedless plants 

a. Explain how vascular tissue is 
important to ferns and their 
relatives 

b. Describe the three phyla of spore-
bearing plants 

c. Identify the stages in the life cycle of 
ferns 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

inferring evolutionary 
pathways from evidence (e.g., 
fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC 1.3, 2.1, 2.2, 
3.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
inferring evolutionary 
pathways from evidence (e.g., 
fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 

Identify the defining characteristics of 
primitive seed plants and gymnosperms 

a. Describe the reproductive 
adaptations of seed plants 

b. Describe the evolution of seed 
plants 

c. Identify the four groups of 
gymnosperms 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC2.1, 2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

Identify the defining characteristics of 
flowering plants 

a. Identify the characteristics of 
angiosperms 

b. Explain what monocots and dicots 
are 

c. Describe the three different life 
spans of angiosperms 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC 2.1, 2.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

Describe the structure and identify the 
function of cells, tissues and organs of 
plants 

a. Describe the organs and tissues of 
vascular plants 

b. Contrast meristematic tissue with 
other plants 

c. Identify the specialized cells of 
vascular tissue 

d. Describe the two main types of 
roots 

e. Identify the tissues and structures in 
a mature root 

f. Describe the different functions of 
roots 

g. Describe the two main functions of 
stems 

h. Contrast monocot and dicot stems 
i. Explain how primary growth and 

secondary growth occur in stems 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

j. Describe how the structure of a leaf 
enables it to carry out 
photosynthesis 

k. Describe how gas exchange takes 
place in a leaf 

l. Explain how water is transported 
throughout a plant 

m. Describe how the products of 
photosynthesis are transported 
throughout a plant 

SC 1.3,2.1,2.2, 
3.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
inferring evolutionary 
pathways from evidence (e.g., 
fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 

Describe the structure and identify the 
function of the different reproductive 
structures of plants 

a. Identify the reproductive structures 
of gymnosperms and angiosperms 

b. Explain how pollination and 
fertilization differ between 
angiosperms and gymnosperms 

c. Describe the development of seeds 
and fruits 

d. Explain how seeds are dispersed 
e. List the factors that influence the 

dormancy and germination of seeds 
f. Identify the forms of plant 

vegetative reproduction 
g. Describe plant propagation 
h. Identify the major food-supply crops 

for humans 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

SC 2.1,2.2, 3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 

Identify types of growth, internal and 
external influences on growth and 
adaptations of plants 

a. Describe patterns of plant growth 
b. Explain what plant hormones are 
c. Describe how auxins, cytokinins, 

gibberellins, and ethylene affect 
plant growth 

d. Explain what plant tropisms are 
e. Explain what photoperiodism is 
f. Describe how temperate plants 

prepare for winter 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
cataclysms, human activities) 
within an ecosystem 

g. Summarize how plants are adapted 
to different environments 

h. Describe how plants obtain 
nutrients 

i. Explain how plants use chemical 
defenses 

  INVERTEBRATES  

SC 1.3, 2.1, 2.2, 
3.2 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
inferring evolutionary 
pathways from evidence (e.g., 

Identify the defining characteristics of 
animals and invertebrates 
 

a. List the characteristics that all 
animals share 

b. Identify the important trends in 
animal evolution 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 
 
describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  (e.g., climate 
change, habitat loss/gain, 
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cataclysms, human activities) 
within an ecosystem 

SC 1.3, 2.1, 2.2, 
3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of sponges 

a. Explain what a sponge is 
b. Describe how sponges carry out 

essential functions 
c. Describe the ecology of sponges 

SC 1.3, 2.1, 2.2, 
3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of cnidarians 

a. Explain what cnidarian is 
b. Describe the two body plans that 

exist in the cnidarian life cycle 
c. Describe how cnidarians carry out 

essential functions 
d. Identify the three groups of 

cnidarians 
e. Describe the ecology of cnidarians 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of flatworms 

a. Describe the defining features of 
flatworms 

b. Identify the characteristics of the 
groups of flatworms 

c. Describe the defining features of 
roundworms 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of roundworms 

a. Describe form and function in 
roundworms 

b. Identify roundworms that are 
important in human disease 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of segmented 
worms 

a. Describe the defining features of 
annelids 

b. Identify the characteristics of the 
classes of annelids 

c. Describe the ecology of annelids 
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Objectives 

UCSD Recommended 
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SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of mollusks  

a. Describe the defining features of 
mollusks 

b. Describe form and function in 
mollusks 

c. Identify the characteristics of the 
three main classes of mollusks 

d. Describe the ecology of mollusks 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of arthropods  

a. Identify the defining features of 
arthropods 

b. Explain growth and development of 
arthropods 

c. Explain how arthropods are 
classified 

d. Identify the distinguishing features 
of the three subphyla of arthropods 

e. Identify the distinguishing features 
of insects 

f. Describe two types of development 
in insects 

g. Explain what types of insects form 
societies 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics and 
ecological relationships of echinoderms 

a. Identify the distinguishing features 
of echinoderms 

b. Describe the functions carried out 
by the water vascular system of 
echinoderms 

c. Compare the different classes of 
echinoderms 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
chordates and vertebrates 

a. Identify the characteristics that all 
chordates share 
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b. Explain what vertebrates are 
c. Describe the two groups of 

nonvertebrate chordates 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
fish 

a. Identify the basic characteristics of a 
fish 

b. Summarize the evolution of fishes 
c. Explain how fishes are adapted for 

life in water 
d. Describe the three main groups of 

fishes 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
amphibians 

a. Describe what an amphibian is 
b. Summarize events in the evolution 

of amphibians 
c. Explain how amphibians are 

adapted for life on land 
d. Describe essential life functions in 

amphibians 
e. Name the main groups of living 

amphibians 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
reptiles 

a. Describe the characteristics of 
reptiles 

b. Summarize the evolution of reptiles 
c. Explain how reptiles are adapted to 

life on land 
d. Identify the four living orders of 

reptiles 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
birds 

a. Describe the characteristics that all 
birds have in common 

b. Summarize the evolution of birds 
c. Explain how birds adapted for flight 
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d. Describe the diversity of birds 
e. Identify ecological relationships of 

birds 

SC 1.3, 2.1, 2.2, 
2.3, 3.2 

Noted previously 
 

Identify the defining characteristics of 
mammals 

a. List the characteristics of mammals 
b. Tell when mammals evolved 
c. Describe how mammals perform 

essential life functions 
d. Explain how the three groups of 

living mammals differ from one 
another 

SC 2.1, 2.2, 2.3, 
2.4 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
inferring evolutionary 
pathways from evidence (e.g., 
fossils, geologic samples, 
recorded history)  
 
The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship* 

Identify the systems of the human body 
and how each helps to maintain 
homeostasis 

a. Describe how the human body is 
organized 

b. Explain homeostasis 
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describing the learned 
behaviors (e.g., classical 
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
tracing the pathways of the 
digestive, circulatory, and 
excretory systems 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 
 

Identify the structures and functions of 
the nervous system 
 

a. Identify the function of the nervous 
system 

b. Describe how a nerve impulse is 
transmitted 

c. Identify the functions of the central 
nervous system 

d. Describe the divisions of the 
peripheral nervous system 

e. Name the five types of sensory 
receptors 

f. Identify the five senses 
g. Name the different classes of drugs 

that directly affect the nervous 
system 

h. Describe the effects of alcohol on 
the body 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the musculoskeletal system 
 

a. State the functions of the skeletal 
system 

b. Describe the structure of a typical 
bone 
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c. Explain how bones develop 
d. Identify the three different kinds of 

joints 
e. Describe the three types of muscle 

tissue 
f. Explain how muscles contract 
g. Explain how muscles and bone 

interact 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the integumentary system 
 

a. State the functions of the 
integumentary system 

b. Describe the structure of hair and 
nails 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the circulatory system 
 

a. Identify the functions of the human 
circulatory system 

b. Describe the structures of the 
circulatory system 

c. Name the three types of blood 
vessels in the circulatory system 

d. Describe blood pressure 
e. Describe blood plasma 
f. Explain the functions of red blood 

cells, white blood cells, and platelets 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 
 

Identify the structures and functions of 
the lymphatic system 
 

a. Describe the role of the lymphatic 
system 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the respiratory system 

a. Identify the structures of the 
respiratory system 

b. Describe gas exchange and 
breathing 
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c. Explain how smoking affects the 
respiratory system 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the digestive system 
 

a. Explain how food provides energy 
b. Describe the nutrients your body 

needs 
c. State why water is such an 

important nutrient 
d. Explain how to use the Food Guide 

Pyramid 
e. Identify the organs of the digestive 

system 
f. Describe the function of the 

digestive system 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the excretory system 
 

a. Name the organs of the excretory 
system 

b. Explain how the kidneys maintain 
homeostasis 

c. Describe how homeostasis is 
maintained by machine 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the endocrine system 
 

a. State the function of the endocrine 
system 

b. Describe hormones and glands 
c. Explain how the endocrine system 

maintains homeostasis 
d. Identify the functions of the major 

endocrine glands 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the reproductive system 
 

a. Describe sexual development 
b. Explain the role of the male and 

female reproductive system 
c. Outline the life cycle after birth 
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d. Identify the causes of disease 
e. Explain how infectious diseases are 

transmitted 
f. Describe how antibiotics fight 

infection 
g. Identify the body's nonspecific 

defenses against invading pathogens 

SC 2.1, 2.2, 2.3, 
2.4 

Noted previously 
 

Identify the structures and functions of 
the immune system 
 

a. Describe immunity 
b. State what happens when the 

immune system overreacts 
c. Explain what an autoimmune 

disease is 
d. Describe how HIV affects the 

immune system 
e. Identify the basic mechanism of 

cancer 
f. Describe how cancer is treated 

  Apply Organismal Biology knowledge 
and skills to academic, vocational, 
recreational and subsistence endeavors 

a. Identify applications of Biology II 
knowledge and skills to current and 
future personal and professional 
areas of interest 

b. Discuss work skills required for 
related jobs 

c. Interview workers in related careers 

 



 

Chemistry 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview: Chemistry is designed to prepare students for an entry-level college chemistry course. The focus will be on general 
inorganic chemistry with an emphasis on experimentation and the development of safe laboratory techniques. Chemistry is the 
study of the relationship between properties of matter and its structure. 
Chemistry requires students to move among three domains of thought: macroscopic world of observable phenomena, the 
submicroscopic world of molecules, atoms, and subatomic particles, and the symbolic and mathematical world of chemical formulas, 
equations, and symbols. 
 
Chemistry, first and foremost, is an inquiry-based science course. Chemistry students use the processes of science and develop 
concepts based on their experimental data and evidence. Appropriate models are developed and used to link the macroscopic 
observations to the submicroscopic theory. Throughout the course, students will be provided with opportunities to develop their 
science reasoning skills.  Using collaborative processing, students will develop their own understanding of the concepts that are 
supported by the data. 
 
Units of Study: 

 Laboratory Procedure and Safety   

 Use the scientific method to solve problems and conduct experiments 

 Gas Laws 

 Atomic Theory    

 Mole Concept 

 Chemical Bonding 

 Periodic Table, Periodicity and Nomenclature 

 Chemical Reactions and Stoichiometry 

 Energy and Matter Interaction 

 Quantum Theory 

 Ionic Equilibrium 

 Reaction Rates 

 Organic Chemistry 

 
Pre-requisites (if any): Physical Science (General Science) and Biology 1 or permission of instructor 
 
Credits (if applicable): 1 credit 
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Objectives 
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Student Benchmarks 

  Science as Inquiry and Process  

  Generate a question, identify 

dependent and independent variables, 

formulate testable, multiple 

hypotheses, plan an investigation, 

predict its outcome, safely conduct 

the scientific investigations, and 

collect and analyze the data. 
 

a. I can identify a testable 

question.  

b. I can identify, from a set 

of questions, which 

question can be analyzed 

using a given set of 

sample data.  

c. I can write a testable 

question and generate a 

valid hypothesis and 

discriminate between the 

two. 

d. I can distinguish the 

independent and 

dependent variable to 

determine the materials, 

tools and techniques 

needed for an 

investigation. 

e. I can formulate a 

sequential plan for an 

investigation. 

f. I can identify the 

appropriate safety 

practices for an 

investigation 

  Select and use appropriate tools 

including technology to make 

measurements (in metric units), gather, 

a. I can design data 
tables/setup and show an 
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process, and analyze data from scientific 

investigations using appropriate 

mathematical analysis, error analysis, 

and graphical representation 

organizational strategy 
including appropriate labels. 

b. I can gather qualitative and 
quantitative data using 
appropriate measurements 
and methods. 

c. I can apply the metric 
system by appropriate use 
of units and conversion 
factors. 

d. I can apply appropriate 
mathematical analysis. 

e. I can demonstrate graphing 
design (placement of 
dependent and 
independent 
variables/scaling/units/keys
/titles/labels/graph types). 

f. I can identify possible 
sources of error. 

g. I can, using graphical 
analysis, identify and 
interpret trends in data 

  Review evidence, communicate and 

defend results, and recognize that the 

results of a scientific investigation are 

always open to revision by further 

investigations (through graphical 

representation or charts) 

a. I can identify and interpret 
techniques used to review 
evidence (summary, 
graphical organizers, 
models). 
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b. I can identify relationships 
between data trends and 
scientific concepts. 

c. I can communicate 
interpretations and 
conclusions using scientific 
concepts, mathematical 
relationships and 
technology while using 
appropriate communication 
techniques to defend 
results. 

d. I can justify and defend 
conclusions based on 
evidence. 

e. I can explain why 
conclusions based on 
evidence are open to 
revision by further 
investigation 

  Analyze observations and explain with 

scientific understanding to develop a 

plausible model (atom, expanding 

universe). 

a. I can identify that various 
types of models (physical, 
mental, graphical, and 
mathematical) can be used 
to illustrate scientific 
concepts. 

b. I can explain why models 
are used to express 
scientific concepts. 
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c. I can use models to 
investigate and represent 
scientific concepts. 

d. I can generate a model 
based on evidence gathered 
in an investigation 

  Identify strengths, weaknesses, and 

assess the validity of the experimental 

design of an investigation through 

analysis and evaluation 

a. I can identify and assess the 
characteristics of a valid 
investigation.  

b. I can identify experimental 
error and communicate 
suggestions for modified or 
redesigned experiment. 

c. I can compare and contrast 
the validity of various 
experiments designed to 
measure the same outcome 

  Interactions of physical and 

chemical systems. 

 

  Describe the structure of atoms, 

including knowledge of (a) 

subatomic particles and their 

relative masses, charges, and 

locations within the atom, (b) the 

electrical and nuclear forces that 

hold the atom together, (c) fission 

and fusion, and (d) radioactive 

decay 

a. I can use evidence to relate the 
structure of the atom to atomic 
properties (e.g., water tension, 
electrolysis). 
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  Explain how the particulate level 

structure and properties of matter affect 

its macroscopic properties, including the 

effect of (a) valence electrons on the 

chemical properties of elements and the 

resulting periodic trends in these 

properties, (b) chemical bonding, (c) 

molecular geometry and intermolecular 

forces, (d) kinetic molecular theory on 

phases of matter, and (e) carbon-carbon 

atom bonding on biomolecules 

a. I can identify and use patterns in 
the Periodic Table to predict 
formation of ions and chemical 
bonds.  

b. I can use evidence to relate the 
geometric structure of the water 
bond molecule to its chemical 
and physical properties (polarity, 
cohesion, adhesion, heat, 
capacity, density). 

  Describe the major features associated 

with chemical reactions, including (a) 

giving examples of reactions important 

to industry, (b) energy changes 

associated with chemical changes, (c) 

classes of chemical reactions, (d) rates of 

reactions, and (e) the role of catalysts 

a. I can provide evidence that 
a chemical reaction has 
occurred.  

b. I can describe the 
relationships between 
kinetic and potential energy 
and the conservation of 
energy within a system.  

c. I can describe factors that 
affect the rate of reactions.
  

d. I can represent chemical 
reactions with formulas 
relevant to industry and 
living organisms (e.g. 
respiration and 
photosynthesis). 
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  Identify, measure, calculate, and analyze 

relationships associated with matter and 

energy transfer or transformations, and 

the associated conservation of mass 

a. I can describe the evidence that 
supports the law of conservation 
of mass. 

b. I can illustrate the similarities an 
and electromagnetic waves 

  Explain the interactions between motions 

and forces, including (a) the laws of 

motion and (b) an understanding of the 

gravitational and electromagnetic forces 

c. I can describe the different types 
of forces and their interaction 

  Explain how energy is stored, transferred, 

and transformed, including (a) the 

conservation of energy, (b) kinetic an 

potential energy and energy contained by 

a field, (c) heat energy and atomic and 

molecular motion, and (d) energy tends 

to change from concentrated to diffuse 

a. I can recognize heat as a form of 
energy transfer.  

b. I can recognize the relationships 
among temperature, heat, and 
thermal energy within a system 

  Describe how energy and matter interact, 
including (a) waves, (b) the 

electromagnetic spectrum, (c) 
quantization of energy, and (d) insulators 
and conductors 

a. I can compare electromagnetic 
waves in terms of their energies 
and wave lengths and identify 
their practical uses 

  Analyze the atomic structure of various 
elements 

a. I can review location, charge, and 
relative size of subatomic 
particles: electron, proton, and 
neutron 

b. I can compare and contrast the 
atomic models 

c. I can distinguish between the 
subatomic particles in terms of 
relative charge and mass 
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d. I can describe the structure of an 
atom, including the location of 
the protons, electrons and 
neutrons with respect to the 
nucleus 

e. I can explain how the atomic 
number identifies an element 

f. I can define an isotope and 
explain why atomic masses are 
not whole numbers 

g. I can calculate the average 
atomic mass of an element from 
isotope data 

  Describe the properties of matter and how 
they relate to chemical differentiation 
 

a. I can identify the characteristics 
of a substance 

b. I can distinguish between 
physical and chemical properties 

c. I can differentiate among the 
physical states of matter 

d. I can differentiate between 
elements, compounds, 
heterogeneous mixtures, and 
homogeneous mixtures 

e. I can recognize the following 
physical properties: density, 
conductivity, melting point, 
boiling point, malleability, 
ductility and specific heat 
capacity 
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I can apply the law of 
conservation of matter to 
chemical changes 

  Determine how chemicals will bond, and be 
able to manipulate the proper nomenclature 
and be able to write formulas 

a. I can describe and identify ionic, 
metallic, covalent and polar 
covalent bonding 

b. I can identify and use chemical 
formulas 

c. I can state and use the octet rule 
d. I can apply ionic charge to writing 

formulas for ionic compounds 
e. I can write formulas for ionic 

compounds 
f. I can explain the physical 

properties of metals in terms of 
metallic bonds 

g. I can name binary compounds 
using Roman Numerals 

h. I can draw Lewis Dot Diagrams to 
show covalent bonding 

i. I can predict molecular polarity 
from three-dimensional 
geometry and bond polarity 

j. I can write names for ionic 
compounds, molecular 
compounds and acids 

k. I can define cation and anion and 
relate them to metal and 
nonmetal 
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  Analyze and determine how elements will 
create chemical reactions and write them as 
equations 

a. I can state the four basic types of 
reactions (synthesis, 
decomposition, single 
replacement and double 
replacement) 

b. I can relate chemical changes and 
macroscopic properties 

c. I can describe the characteristics 
of a chemical reaction 

d. I can write balanced chemical 
equations 

e. I can balance a chemical reaction 
using conservation of mass 

f. I can classify chemical reactions 
g. I can balance redox reactions 
h. I can demonstrate factors that 

influence the direction of 
reaction 

i. I can explain the role of a catalyst 
j. I can identify the limiting reactant 

in a reaction 
k. I can solve equilibrium problems 

  Determine electron configuration by using 
and understanding the periodic table 

a. I can trace the historical 
development and identify key 
features of the periodic table 

b. I can explain why elements in the 
same group have similar 
properties 

c. I can identify the four blocks of 
the periodic table based on 
electron configuration 
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d. I can predict the electron 
configurations of elements using 
the periodic table 

e. I can compare period and group 
trends of several properties 

f. I can relate period and group 
trends in atomic radii to electron 
configuration 

g. I can relate an element’s valence 
electron and structure to its 
position in the periodic table 

h. I can determine the electron 
configurations of several 
elements using the principles of 
orbital energy, orbital capacity 
and electron spin 

i. I can state the main idea in 
Bohr’s model of the atom 

  Use stoichiometric properties to determine 
properties of unknown samples 

a. I can identify the quantitative 
relationships in a balanced 
chemical equation 

b. I can define a mole and describe 
its importance 

c. I can explain the sequence of 
steps used in solving 
stoichiometric problems 

d. I can use the steps to solve 
stoichiometric problems 

e. I can identify and use Avogadro’s 
number 
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f. I can define molar mass and 
explain how it relates the mass of 
a substance to the number of 
particles in that substance 

g. I can convert among the number 
of particles, moles and mass of a 
substance 

h. I can describe molar volume and 
use it to solve problems 

i. I can find the percentage 
composition of a given formula 

j. I can use percentage composition 
to determine the formula of an 
unknown sample 

k. I can find the empirical and 
molecular formulas 

l. I can calculate the theoretical 
yield of a chemical reaction from 
data 

m. I can determine the percent yield 
for a chemical reaction 

n. I can calculate the amount of a 
product formed in a chemical 
reaction when reactants are 
present in nonstoichiometric 
portions 

  Use the kinetic theory and apply it to matter a. I can compare characteristics of a 
solid, liquid and gas 

b. I can relate the properties of a 
solid, liquid and gas to the kinetic 
theory of matter 
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c. I can distinguish among 
amorphous material, liquid 
crystal and plasma 

d. I can use the kinetic-molecular 
theory to explain the behavior of 
gases 

e. I can interpret gas pressure in 
terms of kinetic energy 

f. I can apply kinetic-molecular 
theory to the behavior of liquids 
and solids 

g. I can differentiate between 
evaporation and boiling of a 
liquid, using kinetic energy 

h. I can state Boyle’s Law, Dalton’s 
Law, Charles’ Law and the Ideal 
Gas Law 

i. I can interpret changes in 
temperature and changes of 
state of a substance in terms of 
the kinetic theory of matter 

j. I can state the values and 
meanings of standard 
temperature and pressure 

k. I can relate and know how to 
convert between the Kelvin and 
Celsius temperature scales 

l. I can analyze the effects of 
temperature and pressure on 
changes of state 
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m. I can review solute, solvent and 
solution types and calculate 
solution and concentration 

  Cultural, Social, Person Perspectives 

and Sciences 

 

  Predict how key factors (technology, 

competitiveness, and world events) affect 

the development and acceptance of 

scientific thought 

a. I can provide an example of 
a scientific idea that has 
been affected by 
technological, political, 
religious, or other key 
factors. 

b. I can analyze how the 
development of this idea 
was influenced by these 
factors. 

c. I can discuss how political, 
religious, economic, and 
other factors impact the 
development and 
acceptance of scientific 
thought 

  Give examples of scientific innovation 

challenging commonly held perceptions. 
 

a. I can identify and discuss 
examples of misconceptions 
that have been challenged 
by science (heliocentrism, 
spontaneous generation). 

b. I can provide an example of a 
scientific idea that has been 
affected by technological, 
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political, religious, or other 
key factors. 

c. I can analyze how the 
development of this idea 
was influenced by these 
factors. 

d. I can discuss how political, 
religious, economic, and 
other factors impact the 
development and 
acceptance of scientific 
thought 

  Evaluate the ongoing, collaborative 

scientific process by gathering and 

critiquing information. 

a. I can identify practices that 
scientists use to share and 
critique scientific 
information. 

b. I can understand both the 
formal and informal 
methods by which scientists 
communicate with each 
other and the public 

  Analyze benefits, limitations, 

costs, consequences and ethics 

involved in using scientific and 

technological innovations 

(biotechnology, environmental 

issues). 
 

a. I can identify various 
scientific and technological 
innovations. 

b. I can evaluate the benefits, 
limitations, and 
consequences of these 
innovations. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

c. I can examine ethical issues 
involved with these 
innovations 

  Historical developments in science and 

technology. 

 

  Analyze and illustrate the historical 

impact of scientific and technological 

advances 

a. I can identify important 
historical events in science 
and technology, citing 
examples of scientific 
knowledge that have 
changed over time. 

b. I can analyze the positive 
and negative impacts of 
past, present, and future 
science and technological 
advances 

  Trace developments that 

demonstrate scientific knowledge 

is subject to change as new 

evidence becomes available. 
 

a. I can discuss the 
developments that 
contributed to the 
progression of scientific 
knowledge. 

b. I can analyze the impact of 
each development on 
scientific knowledge. 

c. I can summarize the process 
of the advancement of 
scientific knowledge. 

d. I can identify developments 
that demonstrate scientific 
knowledge is subject to 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

change as new evidence 
becomes available 

 



 

Physics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overview: Physics is an attempt to understand the universe, and is therefore, a study of matter, energy, and their interactions. The 

interactions occur from the level of cosmic phenomena to the level of fundamental forces and particles, inclusive of all levels in between. 
The topics studied include the Laws of Motion, Conservation Principles of Momentum and Energy, Gravitational Effects, Behavior of 
Light, and Electrical Phenomena. The common approach is to construct mathematical models to describe natural phenomena through 
laboratory experiences. All students will engage in scientific inquiry. This is critical because students must engage in scientific inquiry 
regularly in order to understand science. A variety of teaching and instructional strategies will be employed that include laboratory 
investigations, generating and interpreting graphs and charts, class discussions, demonstrations, and student writing. Appropriate 
technology will be actively employed to aid the student in discovery and understanding of the content, as well as communicating their 
understanding. Students will be assessed through a variety of means, including standard paper and pencil tests, performance 
assessment, laboratory projects, and student writings and presentations. 

 

Units of Study: 

 The Laws of Motion and Gravitation 

 SI Units 

 Vectors 

 Conservation of Momentum 

 Conservation of Energy 

 Relativity 

 Wave Behavior 

 Optics and Light 

 Electricity and Magnetism 

 Topics from Modern Physics 

 

Pre-requisites (if any): Physical Science (General Science) and Biology 1 or permission of instructor 
 
Credits (if applicable): 1 credit 
 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Science as Inquiry and Process  

(11) 
SA1.1 

The student demonstrates an 
understanding of the processes 
of science by  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying, making 
generalizations, analyzing data, 
developing models, inferring, 
and communicating*  
 

Generate a question, identify dependent 
and independent variables, formulate 
testable, multiple hypotheses, plan an 
investigation, predict its outcome, safely 
conduct the scientific investigations, and 
collect and analyze the data 

a. I can identify the various 
applications of scientific 

investigations (explore new 
phenomena, check on previous 
results, to test how well a 

hypothesis predicts, and to 
compare hypotheses).  

b. I can identify a testable question. 
c. I can identify, from a set of 

questions, which questions can be 
analyzed using a given set of 

sample data. 

d. I can distinguish the independent 
and dependent variables by 
examining a scientific 

experiment/investigation. 
e. I can write a testable question. 

f. I can generate a valid hypothesis. 
g. I can discriminate between a 

testable question and a 
hypothesis. 

h. I can compare and contrast a list of 
hypotheses to determine if they 
are testable. 

i. I can formulate a single or multiple 
hypotheses on any given 
experiment/investigation. 

j. I can use the independent and 
dependent variable to determine 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

the materials, tools, and 

techniques needed for an 
investigation. 

k. I can formulate a sequential plan 
for an investigation. 

l. I can identify the appropriate 
safety practices for an 
investigation 

(11) 
SA1.1 
 

The student demonstrates an 
understanding of the processes 
of science by  
 
asking questions, predicting, 
observing, describing, 
measuring, classifying, making 
generalizations, analyzing data, 
developing models, inferring, 
and communicating*  
 

Select and use appropriate tools including 
technology to make measurements (in 
metric units), gather, process, and analyze 
data from scientific investigations using 
appropriate mathematical analysis, error 
analysis, and graphical representation 

a. I can design data tables/setup and 
show an organizational strategy. 

b. I can gather data 
(qualitative/quantitative) using 
appropriate measurements and 
methods. 

c. I can apply the metric system by 
appropriate use of units and 
conversion factors. 

d. I can apply appropriate 
mathematical analysis. 

e. I can demonstrate graphing design 
(placement of dependent and 
independent variables, scales, 
units, keys, titles, labels, graph 
types). 

f. I can identify possible sources of 
error. 

g. I can identify and interpret trends 
in data using graphical analysis 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(11) 
SA3.1 
 

The student demonstrates an 
understanding that interactions 
with the environment provide 
an opportunity for 
understanding scientific 
concepts by 
 
conducting research and 
communicating results to solve 
a problem (e.g., fish and game 
management, building permits, 
mineral rights, land use 
policies) 

Review evidence, communicate, and 
defend results, and recognize that the 
results of a scientific investigation are 
always open to revision by further 
investigations (through graphical 
representation or charts). 

a. I can identify techniques used to 
review evidence (summary, 
graphical organizers, models). 

b. I can identify relationship between 
data trends and scientific concepts. 

c. I can determine appropriate 
communication techniques to 
communicate and defend results. 

d. I can communicate interpretations 
and conclusions using scientific 
concepts, mathematical 
relationships and technology. 

e. I can justify and defend conclusions 
based on evidence. 

f. I can explain why conclusions based 
on evidence are open to revision 
upon further investigation 

(11) 
SA1.2 
 

The student demonstrates an 
understanding of the processes 
of science by  
 
recognizing and analyzing 
multiple explanations and 
models, using this information 
to revise student’s own 
explanation or model if 
necessary  
 

Analyze observations and explain with 
scientific understanding to develop a 
plausible model (atom, expanding 
universe). 

a. I can identify that various types of 
models (physical, mental graphical, 
and mathematical) can be used to 
illustrate scientific concepts. 

b. I can explain why models are used 
to express scientific concepts. 

c. I can use models to investigate and 
represent scientific concepts. 

d. I can generate a model based on 
evidence gathered in an 
investigation 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(11) 
SA2.1 

The student demonstrates an 
understanding of the attitudes 
and approaches to scientific 
inquiry by 
 
evaluating the credibility of 
cited sources when conducting 
the student’s own scientific 
investigation 

Identify strengths, weaknesses, and assess 

the validity of the experimental design of 

an investigation through analysis and 

evaluation 

a. I can identify and assess the 
characteristics of a valid 
investigation.  

b. I can identify experimental error 
and communicate suggestions for 
modified or redesigned experiment. 

c. I can compare and contrast the 
validity of various experiments 
designed to measure the same 
outcome 

  Interactions of physical and chemical 

systems 

 

(10) 
SB4.1 

The student demonstrates an 
understanding of motions, 
forces, their characteristics, 
relationships, and effects by 
 
recognizing that when one 
thing exerts a force on another, 
an equal amount of force is 
exerted back on it 

Explain the interactions between motions 
and forces, including (a) the laws of motion 
and (b) an understanding of the 
gravitational and electromagnetic forces 

a. I can explain given F = ma, the 
relationship between force and 
acceleration in uniform motion. 

b. I can solve simple kinematics 
problems using the kinematics 
equations for uniform 
acceleration: vavg=d/t, a=∆v/t, 
and d=1/2 at². 

c. I can distinguish between a scalar 
quantity and a vector quantity. 

d. I can list examples of different 
types of forces. 

e. I can describe the role of friction 
in motion. 

f. I can describe situations that 
illustrate Newton’s three laws of 
motion. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

g. I can explain the relationship 
between mass and distance in 
relation to gravitational force. 

h. I can describe the relationship 
between magnetism and 
electricity and the resulting 
electromagnetic force 

(10) 
SB3.3 

The student demonstrates an 
understanding of the 
interactions between matter 
and energy and the effects of 
these interactions on systems 
by 
 
comparing the relative 
wavelengths and applications 
of different forms of 
electromagnetic radiation (i.e., 
x-ray, visible, infrared, 
microwaves, radio) 

Describe how energy and matter interact, 
including (a) waves, (b) the electromagnetic 
spectrum, (c) quantization of energy, and 
(d) insulators and conductors 

a. I can identify and illustrate 
different types of waves. 

b. I can compare and contrast the 
similarities and differences 
between longitudinal and 
transverse mechanical waves. 

c. I can explain how waves interact 
with media. 

d. I can compare the various 
electromagnetic waves (gamma 
rays, x-rays, ultraviolet, visible, 
infrared, microwave, and radio 
waves) in terms of energy and 
wavelength. 

e. I can identify practical uses of 
various electromagnetic waves. 

f. I can compare the visible light 
colors in terms of energy and 
wavelength. 

g. I can recognize that atoms and 
molecules can gain or lose energy 
only in particular discrete 
amounts. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

h. I can recognize that every 
substance emits and absorbs 
certain wavelength. 

i. I can explain how electromagnetic 
waves are superposed, bent, 
reflected, refracted, and 
absorbed. 

j. I can describe the difference 
between an electrical conductor 
and an electrical insulator. 

k. I can describe the difference 
between a heat conductor and a 
heat insulator. 

i. I can explain how electricity is 
involved in the transfer of energy 

  Cultural, Social, Personal Perspectives and 
Sciences 

 

(11) 
SF1.1 – SF3.1 

The student demonstrates an 
understanding of the dynamic 
relationships among scientific, 
cultural, social, and personal 
perspectives by  
 
investigating the influences of 
societal and/or cultural beliefs 
on science (L). Cross referenced 
with SA3.1. 
 

Predict how key factors (technology, 
competitiveness, and world events) affect 
the development and acceptance of 
scientific thought 

a. I can identify an example of 
scientific thought that has been or is 
affected by key factors such as 
technology, competitiveness 
(industrial, political, religious, etc.) 
world events, etc. 

b. I can analyze how the development 
and/or acceptance of this example 
were influenced by various factors. 

c. I can justify the analysis using cited 
peer-reviewed sources. 

d. I can predict and discuss how key 
factors could impact the 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

development and acceptance of 
scientific thought 

  Historical developments in science and 
technology 

 

(11) 
SF1.1 – SF3.1 
 

he student demonstrates an 
understanding of the dynamic 
relationships among scientific, 
cultural, social, and personal 
perspectives by  
 
investigating the influences of 
societal and/or cultural beliefs 
on science (L). Cross referenced 
with SA3.1. 
 

Analyze and illustrate the historical impact 
of scientific and technological advances 

a. I can identify important historical 
events in science and technology. 

b. I can analyze the positive and 
negative impacts of past, present, 
and future science and technological 
advances 

(11) 
SG2.1 

The student demonstrates an 
understanding of the bases of 
the advancement of scientific 
knowledge by 
 
describing the importance of 
logical arguments (i.e., thought 
experiments by Einstein, 
Hawking, Newton) 

Trace developments that demonstrate 
scientific knowledge is subject to changes as 
new evidence becomes available 

a. I can identify examples of scientific 
knowledge that have changed over 
time 

b. I can discuss the developments that 
contributed to the progression of the 
scientific knowledge. 

c. I can analyze the impact of each 
development on the scientific 
knowledge 

d. I can summarize the process of the 
advancement of scientific knowledge 

  Properties, forms, changes, and 
interactions of physical and chemical 
systems 

 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(11)  
SB2.1 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
demonstrating energy (e.g., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers and transformations 
by comparing useful energy to 
total energy (entropy) 

Identify, measure, calculate, and analyze 
relationships associated with matter and 
energy transfer or transformations, and the 
associated conservation of mass 

a. I can describe the law of 
conservation of mass. 

b. I can measure and/or calculate 
energy transfer for a sample set of 
data or experiment. 

c. I can analyze the relationship 
between energy transfer and 
physical properties of matter. 

d. I can explain the unique 
circumstances allowing mass to 
transform into energy, or energy 
into mass 

(11) 
SB4.1 

The student demonstrates an 
understanding of motions, 
forces, their characteristics, 
relationships, and effects by 
 
conducting an experiment to 
demonstrate that when one 
thing exerts a force on another, 
an equal amount of force is 
exerted back on it 

Explain the interactions between motions 
and forces, including (a) the laws of motion 
and (b) an understanding of the 
gravitational and electromagnetic forces 

a. I can explain given F = ma, the 
relationship between force and 
acceleration in uniform motion.
  

b. I can solve simple kinematics 
problems using the kinematics 
equations for uniform acceleration: 
vavg=d/t, a=∆v/t, and d=1/2 at².
  

c. I can distinguish between a scalar 
quantity and a vector quantity.  

d. I can list examples of different types 
of forces.  

e. I can describe the role of friction in 
motion.  

f. I can describe situations that 
illustrate Newton’s three laws of 
motion. 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

g. I can explain the relationship 
between mass and distance in 
relation to gravitational force. 

h. I can describe the relationship 
between magnetism and electricity 
and the resulting electromagnetic 
force 

(11) 
SB2.1 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
demonstrating energy (e.g., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers and transformations 
by comparing useful energy to 
total energy (entropy) 

Explain how energy is stored, transferred, 
and transformed, including (a) the 
conservation of energy, (b) kinetic and 
potential energy and energy contained by a 
field, (c) heat energy and atomic and 
molecular motion, and (d) energy tends to 
change from concentrated to diffuse 

a. I can describe the differences 
between kinetic energy and 
potential energy.  

b. I can explain the relationship 
between kinetic energy and 
potential energy in a system.  

c. I can discuss the conservation of 
energy 

(11) 
SB2.1 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
demonstrating energy (e.g., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers and transformations 
by comparing useful energy to 
total energy (entropy) 

Describe how energy and matter interact, 
including (a) waves, (b) the electromagnetic 
spectrum, (c) quantization of energy, and 
(d) insulators and conductors 

a. I can identify and illustrate different 
types of waves.  

b. I can compare and contrast the 
similarities and differences between 
longitudinal and transverse 
mechanical waves.  

c. I can explain how waves interact 
with media.  

d. I can compare the various 
electromagnetic waves (gamma 
rays, x-rays, ultraviolet, visible, 
infrared, microwave, and radio 
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Objectives 

UCSD Recommended 
Student Benchmarks 

waves) in terms of energy and 
wavelength.  

e. I can identify practical uses of 
various electromagnetic waves.
  

f. I can compare the visible light colors 
in terms of energy and wavelength.
  

g. I can recognize that atoms and 
molecules can gain or lose energy 
only in particular discrete amounts.
  

h. I can recognize that every substance 
emits and absorbs certain 
wavelength.  

i. I can explain how electromagnetic 
waves are superposed, bent, 
reflected refracted, and absorbed. 

j. I can describe the difference 
between an electrical conductor and 
an electrical insulator. 

k. I can describe the difference 
between a heat conductor and a 
heat insulator. 

c. I can explain how electricity is 
involved in the transfer of energy 

 



 

Marine Biology 

 

 

 

 

 

 

 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SG1.1 
SG2.1 
SG3.1 
SG4.1 

The student demonstrates an 
understanding of changes in 
historical perspectives of 
science by  
 
identifying those perspectives 
(i.e., cultural, political, 
religious, philosophical) that 
have impacted the 
advancement of science  
 
The student demonstrates an 
understanding of the bases of 

Students will develop an understanding of 
the history and nature of science 
 

a. Complete a timeline activity of 
surface and subsea exploration 

b. Identify significant discoveries and 
major contributions to the science 
of oceanography 

Overview: Students in Marine Biology will describe the principles of marine science including the history of 

marine biology and the scientific method. Students will identify the formation and features of the seafloor, 

describe the physical and chemical properties of seawater and review and apply the fundamentals of biology 

to the marine environment. Students will study the various groups of marine organisms and marine 

ecosystems. Students will also identify human impacts and dependencies on the oceans. 

Pre-requisites (if any): Biology I and Sophomore Class Standing 

Credits (if applicable): 1 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

the advancement of scientific 
knowledge by 
 
explaining the importance of 
innovations (i.e., microscope, 
immunization, computer) 
 
The student demonstrates an 
understanding  
that scientific knowledge is 
ongoing and subject to change 
by 
 
describing the role of 
serendipity in scientific 
discoveries 
 
The student demonstrates an 
understanding that 
advancements in science 
depend on curiosity, creativity, 
imagination, and a broad 
knowledge base by 
 
recognizing the role of these 
factors on scientific 
advancements 

SA1.1 
SA1.2 
SA2.1 
SA3.1 

The student demonstrates an 
understanding of the 
processes of science by  
 

Students will develop an understanding of 
the process and applications of scientific 
inquiry 

a. Design and carry out investigations 
using the scientific method and 
controlled experiments 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

asking questions, predicting, 
observing, describing, 
measuring, classifying, making 
generalizations, analyzing 
data, developing models, 
inferring, and communicating  
 
reviewing pertinent literature, 
hypothesizing, making 
qualitative and quantitative 
observations, controlling 
experimental variables, 
analyzing data statistically (i.e., 
mean, median, mode), and 
using this information to draw 
conclusions, compare results 
to  
others, suggest further 
experimentation, and apply 
student’s conclusions to other 
problems 
 
The student demonstrates an 
understanding of the attitudes 
and approaches to scientific 
inquiry by 
 
examining methodology and 
conclusions to identify bias 
and determining if evidence 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

logically supports the 
conclusions 
 
The student demonstrates an 
understanding that 
interactions with the 
environment provide an 
opportunity for understanding 
scientific concepts by 
 
conducting research and 
communicating results to solve 
a problem (e.g., fish and game 
management, building 
permits, mineral rights, land 
use policies) 

SD1.1 
SD1.2 
SD2.2 

The student demonstrates an 
understanding of geochemical 
cycles by  
 
using a model to explain the 
processes (i.e., formation, 
sedimentation, erosion, 
reformation) of the rock cycle  
 
describing their 
interrelationships (i.e., water 
cycle, carbon cycle, oxygen 
cycle)  
 

Describe the formation of the seafloor and 
identify major geological features and 
marine habitats 

a. sequence the process of ocean 
basin formation 

b. manipulate a model showing 
continental drift and ocean basin 
formation 

c. identify ocean bottom and coastal 
landforms and describe their 
formation 

d. identify and describe benthic and 
pelagic habitats  

e. Analyze how abiotic factors in 
marine ecosystems (pressure, 
temperature, currents, wave and 
tidal forces, etc.) directly 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

f. influence the diversity and 
adaptations of marine organisms 

SB1.1 
SB2.1 
SB3.1 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
describing atoms and their 
base components (i.e., 
protons, neutrons, electrons)  
 
The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
examining energy (i.e., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers, transformations, and 
efficiencies by comparing 
useful energy to total energy 
 
The student demonstrates an 
understanding  
of the interactions between 
matter and energy and the 
effects of these interactions on 
systems by 
 

Identify the properties of seawater a. Describe the structure of a water 
molecule and explain how its polar 
nature creates its many unique 
emergent properties, such as 
cohesion, adhesion, high boiling 
and freezing points, and high heat 
capacity  

b. differentiate properties of 
seawater from pure water 

c. describe the physical and chemical 
properties of seawater including 
salinity, density, and composition 

d. state how the unique chemical and 
physical properties of water are 
critical for supporting life in the 
ocean 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

recognizing that a chemical 
reaction has taken place  
 

SB2.1 
SB3.2 
SB4.1 
SB4.2 
SB4.3 

The student demonstrates an 
understanding of how energy 
can be transformed, 
transferred, and conserved by 
 
examining energy (i.e., 
nuclear, electromagnetic, 
chemical, mechanical, thermal) 
transfers, transformations, and 
efficiencies by comparing 
useful energy to total energy 
 
The student demonstrates an 
understanding of the 
interactions between matter 
and energy and the effects of 
these interactions on systems 
by 
 
recognizing that radioactivity is 
a result of the decay of 
unstable nuclei 
 
The student demonstrates an 
understanding of motions, 
forces, their characteristics, 
relationships, and effects by 
 

Describe causes and types of ocean 

circulation 

a. differentiate between types of 
ocean circulation 

b. explain the cause and effect 
relationships between winds, 
waves, surface currents, oceanic 
gyres, and the Coriolis Effect 

c. Identify the three major wind belts 
in the northern hemisphere 

d. State how surface temperatures 
are affected by the location on 
Earth and the intensity of sunlight 
received there. 

e. Identify the five marine climate 
zones 

f. Describe El Nino 

g. Describe the formation and 
characteristics of a wave 

h. State factors affecting energy and 
size of ocean waves 

i. Identify the currents that make up 
the North Pacific Gyre and Bering 
Sea  

j. Explain how thermohaline 
circulation and the great ocean 
conveyor are critical to supplying 
nutrients and dissolved oxygen to 
marine organisms 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

conducting an experiment to 
demonstrate that when one 
thing exerts a force on 
another, an equal amount of 
force is exerted back on it 
 
conducting an experiment to 
explore the relationship 
between magnetic forces and 
electric forces to show that 
they can be thought of as 
different aspects of a single 
electromagnetic force (e.g., 
generators and motors) 
 
describing the interactions of 
waves (i.e., reflection, 
refraction, wave addition) 

k. Explain the causes of the 
Earth's tides  

l. Describe the monthly tidal 
cycle 

m. State how tides affect marine 
life 

n. Identify and describe the two 
types of tides 

o. Describe characteristics of 
living organisms 

SC 1.2 
SC2.2 
SC2.3 

The student demonstrates an 
understanding of how science 
explains changes in life forms 
over time, including genetics, 
heredity, the process of 
natural selection, and 
biological evolution by  
 
explaining how the processes 
of natural selection can cause 
speciation and extinction  
 

Review and describe important 

structures, processes and materials  

of living organisms 

a. Describe life processes and 
relationships of producers and 
consumers 

b. Describe types of reproduction 

c. Categorize the different 
survival strategies employed 
by marine organisms to 
overcome specific challenges 
to life in marine environments 

d. Explain natural selection and 
the diversity of marine 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
explaining that cells have 
specialized structures in which 
chemical reactions occur  
 
explaining the functions of 
organs ofmajor systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

organisms 

SC2.1 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 

Describe microscopic marine life forms a. Identify types and ecological 
importance of prokaryotes 

b. Identify the ecological importance 
of marine algae 

c. Describe the diversity of 
adaptations found within unicellular 
algae 

d. Identify types and ecological 
importance of marine protozoa 

 

SC2.1 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 

Describe types of multicellular marine 
primary producers 

a. Identify types and ecological 
importance of multicellular marine 
algae 

b. Identify types and ecological 
importance of marine plants 
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Objectives 

UCSD Recommended 
Student Benchmarks 

 
describing the structure-
function relationship (e.g., 
joints, lungs) 

SC2.1 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe types of marine invertebrates a. Identify types and ecological 
importance of marine invertebrates 
Alaska commercial and subsistence 
species 

SC2.1 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 

Describe types of marine fish a. Identify types and ecological 
importance of marine fish including 
important Alaska commercial and 
subsistence species 
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UCSD Recommended 
Student Benchmarks 

explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

SC2.1 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe types of marine reptiles a. Identify types and ecological 
importance of marine reptiles 

SC2.1 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 

Describe types of marine birds a. Identify types and ecological 
importance of marine birds 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

SC2.1 
SC2.3 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe types of marine mammals a. Identify types and ecological 
importance of marine mammals 
Alaska commercial and subsistence 
species 

SC3.1 
SC3.2 
SC3.3 

The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 

Describe relationships and principles of 
marine ecology 

a. Identify different levels and 
components of ecology 

b. Analyze how abiotic factors in 
marine ecosystems  

c. Diagram and compare the food 
webs present in pelagic, benthic, 
coral reef, hydrothermal vent, 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

relating the carbon cycle to 
global climate change 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 
 
identifying dynamic factors 
(e.g., carrying capacity, limiting 
factors, biodiversity, and 
productivity) that affect 
population size 

intertidal, and estuarine 
ecosystems  

d. Compare and contrast, with 
specific examples, mutualism, 
parasitism, commensalism, and 
predator/prey relationships in 
several marine ecosystems 

e. Model and describe the flow of 
energy and materials through 
marine ecosystems 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
exploring ecological 
relationships (e.g., 
competition, niche, feeding 
relationships, symbiosis) 

Describe the habitats, organisms, 
relationships and processes of the 
intertidal and sub tidal communities 

a. Identify the abiotic factors present 
in the intertidal habitat  

b. Identify the diversity  and 
adaptations of intertidal organisms 

c. Identify the abiotic factors present 
in the sub tidal habitat 

d. Identify the diversity  and 
adaptations of sub tidal organisms 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 

Describe the habitats, organisms, 
relationships and processes of estuaries  

a. Identify the abiotic factors present 
in the estuarine habitat 

b. Identify the diversity  and 
adaptations of estuarine organisms 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe the habitats, organisms, 
relationships and processes of the 
continental shelf 

a. Identify the abiotic factors present 
in the continental shelf habitat 

b. Identify the diversity  and 
adaptations of continental shelf 
organisms 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 

Describe the habitats, organisms, 
relationships and processes of coral reefs 

a. Identify the abiotic factors present 
in coral reefs  



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

b. Identify the diversity  and 
adaptations of coral reefs 
organisms 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe the habitat, organisms, 
relationships and processes of the photic 
zone 

a. Identify the abiotic factors present 
in the photic zone 

b. Identify the diversity  and 
adaptations of photic zone 
organisms 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

SC2.1 
SC3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship (e.g., 
joints, lungs) 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe the habitat, organisms, 
relationships and processes of the aphotic 
zones 

a. Identify the abiotic factors present 
in the aphotic zones 

b. Identify the diversity  and 
adaptations of aphotic zone 
organisms 

SC3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe types of resources present in the 
marine environment 

a. Identify specific resources found in 
the oceans and their uses 

SC3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 

Describe human impacts on the marine 
environment 

a. Identify types of impacts and issues 
of human disturbance of the 
marine environment 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

development, life cycles, and 
diversity of living organisms by 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

b. Identify specific examples of 
modification and destruction of 
marine habitats 

c. Identify types of pollution, sources 
and impacts on marine life 

d. Identify strategies for conserving 
and restoring marine species and 
habitats 

SC3.2 The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
explaining the functions of 
organs of major systems (i.e., 
respiratory, digestive, 
circulatory, reproductive, 
nervous, musculoskeletal, and 
excretory) 

Describe the relationships and 
dependency of humans on the oceans 

a. Identify how oceans are both 
barriers and access avenues 

b. Identify the impact of oceans on 
human cultures 

c. Predict future issues and 
consequences of human 
interaction with the oceans 

 



 

Fisheries Science 

 

 

 

 

 

 

 

 

 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

  Fish capture, artificial spawning, and fish 
rearing 

 

SC 2.1, 2.2, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 

Investigate, practice and perform basic 
aquaculture tasks and procedures 

a. Learn sampling techniques 
b. Learn why sampling is necessary 
c. Try different methods of 

sampling 
d. Construct an understanding of 

the diversity of Alaska's 
commercial fisheries 

e. Understand that effective 
management and regulation are 

Overview: Students in this course will capture, artificially spawn, and raise two species of Pacific salmon 

(contingent of ADF&G approval).  These students will be responsible for the care of our fish and maintaining 
the school hatchery. . Topics that will be examined during the year include the following: 

• Fish capture, artificial spawning, and fish rearing 

• Net mending, commercial fishing techniques, fish processing 

• Water chemistry and water quality measurement 

• Hatchery maintenance procedures 

• Salmon biology 

• Freshwater and marine ecosystems 

Pre-requisites (if any): Physical Science or General Science 
 
Credits (if applicable): 1 
 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

essential elements in 
maintaining healthy fish stocks 
in our state 

f. Recognize common diseases and 
introduce correct treatments 

g. Calculate and apply feeding 
regimes 

h. Investigate growing techniques 
i. Familiarize students with 

aquaculture industry past, 
present and future trends 

j. Understand how to weigh, 
count, grade and size - 
groupings of fish for release 

 

  Net mending, commercial fishing 
techniques, fish processing 

 

SC2.1, 2.2, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 

Identify Alaskan fisheries, harvesting 
methods and processing of commercial 
and subsistence fish 

a. Demonstrate techniques for 
hanging and mending a fishing 
net and building other gear 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  

b. Demonstrate the proper uses of 
splices and knots required in 
specific fisheries 

c. Explore various types of 
commercial fishing, such as 
longlining, pot fishing, gill 
netting, trawling, trolling, and 
seining 

d. Explore different harvesting 
methods used by Alaskan 
fishermen 

e. Identify, describe and compare 
the changes in navigational 
equipment 

f. Shadow workers in a fish 
processing plant 

g. Observe the variety of seafood 
products from processing plants 

h. Prepare, sample, and record 
their preferences for a variety of 
seafood types 

i. Discuss the effect consumer 
preferences have on local 
fisheries economy 

j. Use quality control standards to 
evaluate seafood 

k. Compare accepted filleting 
techniques 

l. Identify current practices in on-
board seafood handling and 
storage 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

  Water chemistry and water quality 
measurement 

 

SC 2.1, 2.1, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 

Identify and test basic water quality 
parameters 

a. Monitor water quality and correct 
imbalances 

b. Know certain water quality 
parameters must be monitored 
and controlled to keep the health 
of any aquaculture system 

c. Develop an understanding of the 
importance of monitoring water 
quality and/or improving the 
water quality of open and closed 
culture systems 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

  Hatchery maintenance procedures  

SC 2.1, 2.2, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 

Investigate, practice and perform basic 
hatchery tasks and procedures 

a. Know fish hatchery functions and 
operations, their related safety 
procedures and precautionary 
measures 

b. Know the health and survival of 
the fish are dependent on 
maintenance procedures 

c. Observe effects of varying habitat 
conditions, such as feeding, water 
content and temperature 

d. Learn how to clean, operate and 
perform general maintenance on 
pumps, filters and other marine 
farm equipment 

e. Maintains records related to fish 
while they are at the hatchery 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

  Salmon biology  

SC 2.1, 2.1, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 

Identify life stages, life cycles and defining 
characteristics of salmon 

a. Develop an understanding of the 
basic life cycle of salmonids 

b. Identify the phases in the natural 
and cultured life cycle of a 
salmonid 

c. Classify fish by various methods 
d. Dissect and identify fish anatomy 
e. Describe the factors involved in 

fish identification 
f. Explain why traits vary among 

individuals of the same species 
g. Identify and analyze the life cycle 

and attributes of Alaska 
commercial fish species 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

h. Investigate how salmon life cycles 
are affected by weather, climate 
and season 

  Freshwater and marine ecosystems  

SC 2.1, 2.1, 2.3, 
3.2 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 
describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  

Describe factors and issues regarding 
water quality, habitat degradation and 
pollution 

a. Identify potential cause and 
effect relationships involving 
aquatic related pollution 

b. Make inferences about potential 
effects of a variety of aquatic 
pollutants on wildlife and wildlife 
habitats 

c. Describe the components of a 
fishing ecosystem 

d. Be aware of the major issues 
surrounding fisheries, stream 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

deterioration and protection, 
and management of fisheries 
habitat, and water resources 

e. Gain knowledge and awareness 
of local waterways and of water 
quality issues 

  World to Work  

SC 2.1, 2.2, 2.3, 
3.1 

The student demonstrates an 
understanding of the 
structure, function, behavior, 
development, life cycles, and 
diversity of living organisms by 
 

Apply Fisheries course knowledge to 
professional and personal vocations and 
interests 

a. Experience the types of jobs in 
the seafood industry by 
interviewing workers 

b. Discuss work skill required for 
related jobs 



 

AK Code AK Standard UCSD Core Learner 
Objectives 

UCSD Recommended 
Student Benchmarks 

describing the structure-
function relationship 
 
describing the learned 
behaviors (e.g., classical  
conditioning, imprinting, trial 
and error) that are utilized  
by living organisms to meet 
the requirements of life 
 
describing the functions and 
interdependencies of the 
organs within the immune 
system and within the 
endocrine system 
 
The student demonstrates an 
understanding that all 
organisms are linked to each 
other and their physical 
environments through the 
transfer and transformation of 
matter and energy by 
 
analyzing the potential impacts 
of changes  
(e.g., climate change, habitat 
loss/gain, cataclysms, human 
activities) within an ecosystem 

c. Explore career opportunities in 
the marine sciences 
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