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Next Generation Science Standards

HS-ESS3 HS-ETS1 HS-LS2 HS-LS4

California  Connection ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 1 – Study California’s sardine industry and explore changes in 
sardine populations. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 2 – Conduct and experiment on ocean layering and consider 
how it affects the distribution of coastal and marine organisms. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 3 – Explore Earth’s global ocean currents and patterns of 
vertical layering in oceans, and how they affect marine organisms. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 4 – Delve into how jetties and breakwaters influence physical 
processes in oceans. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 5 – Examine a case study about how the distribution of a 
species can influence ecosystems and human communities. ✓ ✓ ✓ ✓ ✓ ✓ ✓
Lesson 6 – Consider the role of scientific knowledge in making policy 
and management decisions about the sardine industry. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Traditional Unit Assessment ✓ ✓ ✓ ✓

Alternative Unit Assessement ✓ ✓ ✓ ✓ ✓
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High School Earth Science and Life 
Science
E.5.d. – Ocean Current and 
Natural Systems
“Ocean Currents and Natural Systems” engages 
students in the study of Earth and human 
activity with Packed Like a Can of Sardines, an 
article describing the rise, fall, and subsequent 
recovery of the California sardine industry. 
Students analyze data, read original scientific 
works, and think about the components and 
processes involved in making decisions 
about natural systems. They learn how an 
ecosystem’s physical environment directly 
determines whether organisms can survive as 
they study principles of physical and chemical 
oceanography and discover how horizontal 
and vertical ocean currents can influence the 
diversity and distribution of marine organisms. 
They are introduced to the role and complexity 
of human interactions with the environment and 
get an appreciation for the direct and indirect 
connections between human needs and the 
health of marine organisms and ecosystems. 
Students read and analyze a case study that 
illustrates how the distribution of a species 
can influence both ecosystems and human 
communities that depend on them. Finally, 
they consider the role of scientific knowledge 
in making policy and management decisions 

intended to reduce 
human impacts 
on Earth’s natural 
systems.

Next Generation Science Standards* Correlation with the California Education and the 
Environment Initiative (EEI) Curriculum
The EEI Curriculum is a great choice for transitioning to NGSS and contributes toward achievement of the performance expectations for the disciplinary core ideas reflected 
in the Summary Chart below:  HS-ESS3 Earth and Human Activity; HS-ETS1 Engineering Design; HS-LS2 Ecosystems: Interactions, Energy, and Dynamics; and HS-LS4  
Biological Evolution: Unity and Diversity.  Each EEI unit highlights a small number of performance expectations, science and engineering practices, disciplinary core ideas, and 
crosscutting concepts.  Therefore, the EEI units contribute to students’ overall achievement of the performance expectations by the end of a school year, where they will have 
had multiple opportunities to engage in all appropriate science and engineering practices, disciplinary core ideas, and crosscutting concepts.  While EEI was designed to teach 
the 1998 California science standards to mastery, it reflects the real world interconnections in science and already incorporates many of the paradigm shifts reflected in the 
NGSS. To learn more about how EEI supports NGSS, visit http://californiaeei.org/NGSSGuides/.   

SEP (Science and Engineering Practices)

DCI (Disciplinary Core Ideas)

CC (Crosscutting Concepts)

Correlation Chart Key	

*The “Next Generation Science Standards” logo is a registered trademark of Achieve.  Except for the State 
of California, neither Achieve nor the lead states and partners that developed the Next Generation Science 
Standards, was involved in the production of, and does not endorse, this product.

California Education and the Environment Initiative
The EEI Curriculum cohesively integrates science and engineering practices (SEPs), content (disciplinary core ideas/DCIs), and crosscutting concepts 
(CCs) within its lesson procedures.  This preliminary analysis intentionally teases apart the individual SEPs, DCIs, and CCs as a means of correlating 
the EEI unit with specific performance expectations; however, the EEI lessons weave these components back together to provide three-dimensional 
learning for students.
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Disciplinary Core Ideas Supported by this EEI Unit

HS-ESS3 Earth and Human Activity 
HS-ETS1 Engineering Design 
HS-LS2 Ecosystems: Interactions, Energy, and Dynamics 
HS-LS4  Biological Evolution: Unity and Diversity

Performance Expectations Suggestions for Using the EEI Unit to Support NGSS
HS-ESS3-3: Create a computational simulation to illustrate the relationships among management of natural 
resources, the sustainability of human populations, and biodiversity.

Use this unit to have students analyze the relationship between human activity and the rise, fall, and subsequent 
recovery of the California sardine industry.

HS-ESS3-4: Evaluate or refine a technological solution that reduces impacts of human activities on natural 
systems.

Use this unit to have students evaluate or improve upon solutions designed to reduce the impacts of human 
activities on marine ecosystems based on the positive and negative effects on some species, such as the sardine 
and sea otter populations. Have them recognize that some technological and engineering solutions, such as 
breakwaters and jetties, may need to be refined in order to achieve the greatest benefits.

HS-ETS1-3:  Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs 
that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, 
cultural, and environmental impacts.

Use this unit to have students evaluate the decisions that are being made regarding the management of marine 
ecosystems, especially as it relates to human reliance on the ecosystem goods and services they produce. Have 
them evaluate proposed or implemented solutions to these issues and the associated decisions based on the 
components of the natural system and the components of human social systems with which they interact.

HS-LS2-7:  Design, evaluate and refine a solution for reducing the impacts of human activities on the 
environment and biodiversity.

Use this unit to have students examine the relationships between human social systems and Earth’s natural 
systems by studying how humans manipulate the ocean in ways that can change the structure of the marine 
ecosystem.

HS-LS4-5:  Evaluate the evidence supporting claims that changes in environmental conditions may result in: (1) 
increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the 
extinction of other species.

Use this unit to have students evaluate evidence about how the physical environment where an ecosystem is 
located directly and indirectly determines whether an organism can live there subsequent to any significant 
environmental changes.

Science and  
Engineering  

Practices (SEPs)
Suggestions for Using EEI to 

Support SEPs Disciplinary Core Ideas (DCIs) Suggestions for Using EEI to  
Support DCIs

Crosscutting  
Concepts (CCs)

Suggestions for Using EEI to 
Support CCs

Constructing 
Explanations and 
Designing Solutions 
(HS-ESS3-4, 
HS-LS2-7,  
HS-ETS1-3)

Use this unit to have students review and 
explain the rise and fall of the California 
sardine industry and examine the 
reasons behind the historical changes 
in sardine populations (Lesson 1). Have 
them conduct an experiment on ocean 
layering and consider how it affects 
the distribution of coastal and marine 
organisms (Lesson 2). Have students 
explore Earth’s global ocean currents and 
patterns of vertical layering in oceans,  

ESS3.C:  Human Impacts on 
Earth Systems: The sustainability of 
human societies and the biodiversity 
that supports them requires responsible 
management of natural resources.
(HS-ESS3-3)

Use this unit to have students examine the 
California sardine industry and explore 
how that industry has influenced sardine 
populations (Lessons 1 and 6). Have them 
explain how the human consumption of 
kelp can affect the entire marine food web 
(Lesson 5).

Cause and Effect 
(HS-LS4-5)

Use this unit to have students study the 
cause and effect of changing sardine 
populations, and explain how it relates to 
the rise and fall of the California sardine 
industry (Lessons 1 and 6). Have them 
conduct an experiment to determine the 
cause and effect of ocean layering and 
consider how it influences the distribution 
of coastal and marine organisms (Lesson 
2). Have students study the cause of 
Earth’s global ocean currents and patterns 

               

   

EEI Unit E.5.d. Ocean Current and Natural Systems
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Science and  
Engineering  

Practices (SEPs)
Suggestions for Using EEI to 

Support SEPs Disciplinary Core Ideas (DCIs) Suggestions for Using EEI to  
Support DCIs

Crosscutting  
Concepts (CCs)

Suggestions for Using EEI to 
Support CCs

Engaging in 
Argument from 
Evidence 
(HS-LS4-5)

Using Mathematics 
and Computational 
Thinking  
(HS-ESS3-3)

and how they affect marine organisms 
(Lesson 3). Have them examine how 
jetties and breakwaters influence 
physical processes in oceans (Lesson 
4). Have students consider the role of 
scientific knowledge in making policy and 
management decisions about the sardine 
industry (Lesson 6).

Use this unit to have students examine 
the scientific process and how the 
knowledge gathered through that process 
is used as a basis for making policies 
and management decisions about human 
activities in marine ecosystems. Have 
them evaluate the California sardine 
industry and be prepared to defend a 
position in oral arguments about policy 
determinations (Lessons 1-6).

Use this unit to have students analyze 
the distribution of marine organisms 
and how physical and chemical variables 
determine those distribution patterns 
(Lesson 2). Have them use research and 
data on the sardine industry and ocean 
characteristics as the basis for evaluating 
policy and management decisions about 
human activities related to coastal and 
marine ecosystems (Lessons 1 and 6).

ETS1.B:  Developing Possible 
Solutions:  
When evaluating solutions, it is 
important to take into account a range 
of constraints, including cost, safety, 
reliability, and aesthetics, and to consider 
social, cultural, and environmental 
impacts. (HS-ETS1-3, secondary to 
HS-ESS3-4 and HS-LS2-7)

LS2.A:  Interdependent 
Relationships  in Ecosystems: 
Ecosystems have carrying capacities, 
which are limits to the numbers of 
organisms and populations they can 
support. These limits result from such 
factors as the availability of living 
and nonliving resources and from 
such challenges such as predation, 
competition, and disease. Organisms 
would have the capacity to produce 
populations of great size were it not 
for the fact that environments and 
resources are finite. This fundamental 
tension affects the abundance (number 
of individuals) of species in any given 
ecosystem. (Not associated with a 
specific Performance Expectation 
identified above)

Use this unit to have students determine 
if the reasons for the rise and fall of the 
California sardine industry, which include 
human, oceanic, and atmospheric factors, 
can be completely or only partially 
solved though the implementation of 
new management policies (Lessons 2, 3, 
and 6). Have them analyze the designed 
solutions of breakwaters and jetties 
and determine the positive and negative 
effects of those solutions (Lesson 4).

Use this unit to have students determine 
the carrying capacity of the California 
coastline for the sardine population 
(Lesson 1). Have them research 
properties of the ocean water and ocean 
structure that influence the geographic 
distribution of coastal and marine 
organisms (Lessons 2 and 3). Have 
students investigate human activities 
and practices, and the developments 
along the coast that are influencing the 
carrying capacity of coastal and marine 
ecosystems (Lessons 4 and 5). Have 
them identify and describe the limiting 
factors affecting the carrying capacity 
of the coastal and marine ecosystems 
(Lesson 6).

Stability and 
Change 
(HS-ESS3-4, 
HS-LS2-7)

Scale, Proportion, 
and Quantity (Not 
associated with a 
specific Performance 
Expectation identified 
above)

of vertical  layering in oceans, and 
describe how the currents and vertical 
layering affect marine organisms (Lesson 
3). Have them evaluate how jetties and 
breakwaters influence the physical 
processes in oceans and determine the 
cause and effect relationships to changing 
marine ecosystems in those areas 
(Lesson 4). 

Use this unit to have students analyze 
and explain how changes to physical 
properties of the ocean and the levels of 
human activity can influence the diversity 
and distribution of marine organisms, 
such as sardines, kelp, and sea otters 
(Lessons 1-6). Have them identify and 
describe how efforts to stabilize marine 
ecosystems (sardine moratorium, creation 
of marine sanctuaries) have influenced 
the populations of those species (Lessons 
1-6). Have them describe how naturally 
occurring changes to ecosystems can be 
magnified when human activities, such 
as over-harvesting, occur in concert with 
natural events (Lessons 1, 2, and 3).

Use this unit to have students investigate 
the basic physical and chemical properties 
of the ocean, and then apply those 
principles to horizontal and vertical ocean 
currents and explain how the scope and 
scale of changes to these properties 
influence the diversity and distribution 
of marine organisms (Lessons 2 and 3). 
Have them analyze the scope and scale of 
historical sardine harvesting along the 
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Science and  
Engineering  

Practices (SEPs)
Suggestions for Using EEI to 

Support SEPs Disciplinary Core Ideas (DCIs) Suggestions for Using EEI to  
Support DCIs

Crosscutting  
Concepts (CCs)

Suggestions for Using EEI to 
Support CCs

LS2.C:  Ecosystem Dynamics, 
Functioning, and Resilience: 
Moreover, anthropogenic changes 
(induced by human activity) in the 
environment—including habitat 
destruction, pollution, introduction 
of invasive species, overexploitation, 
and climate change—can disrupt an 
ecosystem and threaten the survival of 
some species. (HS-LS2-7) 

LS4.C:  Adaptation: Changes in the 
physical environment, whether naturally 
occurring or human induced, have thus 
contributed to the expansion of some 
species, the emergence of new distinct 
species as populations diverge under 
different conditions, and the decline–
and sometimes the extinction–of some 
species. (HS-LS4-5)

Use this unit to have students examine 
and explain how an ecosystem’s physical 
environment directly determines whether 
a species population can continue to grow 
if humans, or naturally occurring events, 
change the structure of the marine 
ecosystem (Lessons 1-6).

Use this unit to have students determine if 
El Nino weather events alter the physical 
environment of the California sardine 
population to the extent that adaptations 
occur or, because of their relatively 
temporary nature, the sardine population 
simply recovers from those events over 
time (Lessons 1 and 3). Have them 
recognize that changes in the physical 
environment, whether naturally occurring 
or human induced, influence adaptation 
and are connected to the expansion, 
divergence, and/or decline of some 
marine species (Lessons 4, 5, and 6).

California coastline, and identify how 
the historical scope and scale of the 
harvesting influenced the geographical 
extent and the length of time during which 
there were major impacts on the sardine 
population (Lessons 1 and 6). 
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Science and  
Engineering  

Practices (SEPs)
Suggestions for Using EEI to 

Support SEPs Disciplinary Core Ideas (DCIs) Suggestions for Using EEI to  
Support DCIs

Crosscutting  
Concepts (CCs)

Suggestions for Using EEI to 
Support CCs

LS4.D:  Biodiversity and Humans:  
Humans depend on the living world for 
the resources and other benefits provided 
by biodiversity. But human activity is also 
having adverse impacts on biodiversity 
through overpopulation, overexploitation, 
habitat destruction, pollution, introduction 
of invasive species, and climate change. 
Thus sustaining biodiversity so that 
ecosystem functioning and productivity 
are maintained is essential to supporting 
and enhancing life on Earth. Sustaining 
biodiversity also aids humanity by 
preserving landscapes of recreational 
or inspirational value. (Secondary to 
HS-LS2-7.) 

Use this unit to have students examine 
the California sardine industry and 
explore changes in sardine populations, 
and how those changes have affected 
human society (Lessons 1 and 6). Have 
them evaluate and describe the role 
and complexity of human interactions 
with the environment and identify 
how the diversity and distribution of 
marine organisms can influence human 
communities (Lessons 4, 5, and 6).




