
Warren Hills Cluster Curriculum: Grade 6         June 2016 
Unit 3: Interdependent Relationships in Ecosystems 

Instructional Days: 25 
 

1 

 

Unit Summary 
What happens to ecosystems when the environment changes? 

Students build on their understandings of the transfer of matter and energy as they study patterns of interactions among organisms within 
an ecosystem. They consider biotic and abiotic factors in an ecosystem and the effects these factors have on a population. They construct 
explanations for the interactions in ecosystems and the scientific, economic, political, and social justifications used in making decisions 
about maintaining biodiversity in ecosystems. The crosscutting concept of stability and change provide a framework for understanding the 
disciplinary core ideas.  
This unit includes a two-stage engineering design process. Students first evaluate different engineering ideas that have been proposed 
using a systematic method, such as a tradeoff matrix, to determine which solutions are most promising. They then test different solutions, 
and combine the best ideas into a new solution that may be better than any of the preliminary ideas. Students demonstrate grade 
appropriate proficiency in asking questions, designing solutions, engaging in argument from evidence, developing and using models, and 
designing solutions. Students are also expected to use these practices to demonstrate understanding of the core ideas. 
This unit is based on MS-LS2-4, MS-LS2-5, MS-ETS1-1, and MS-ETS1-3.  

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

Evaluate competing design solutions for maintaining biodiversity and ecosystem services. * [Clarification Statement: 
Examples of ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. Examples 
of design solution constraints could include scientific, economic, and social considerations.] (MS-LS2-5) 

Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 
taking into account relevant scientific principles and potential impacts on people and the natural environment that 
may limit possible solutions. (MS-ETS1-1) 

Analyze data from tests to determine similarities and differences among several design solutions to identify the best 
characteristics of each that can be combined into a new solution to better meet the criteria for success. (MS-ETS1-3) 

http://www.nextgenscience.org/sites/ngss/files/MS-LS2-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-LS2-5%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-3%20June%202015.pdf
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MS-LS2-4 Construct an argument supported by empirical evidence that changes to physical or biological components of 

an ecosystem affect populations 
MS-LS2-5 Evaluate competing design solutions for maintaining biodiversity and ecosystem services. 

MS-ETS1-1 Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 
taking into account relevant scientific principles and potential impacts on people and the natural environment 
that may limit possible solutions 

MS-ETS1-3 Analyze data from tests to determine similarities and differences among several design solutions to identify the 
best characteristics of each that can be combined into a new solution to better meet the criteria for success. 

LS4.D Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as 
ecosystem services that humans rely on 

ETS1.B There are systematic process for evaluating solutions with respect to how well they meet the criteria and 
constraints of a problem 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

http://www.nextgenscience.org/sites/ngss/files/MS-LS2-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-LS2-5%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-3%20June%202015.pdf


Warren Hills Cluster Curriculum: Grade 6         June 2016 
Unit 3: Interdependent Relationships in Ecosystems 

Instructional Days: 25 
 

3 

 

 
 

Enduring Understandings 
• Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things 

and with nonliving factors.  
• In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may 

compete with each other for limited resources, access to which consequently constrains their growth and reproduction. 
• Growth of organisms and population increases are limited by access to resources. (MSLS21) 
• Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. 

 
Essential Questions 

• How do organisms interact within an ecosystem? 
• How does energy and matter cycle through ecosystems? 
• How can ecosystems be sustained? 
• How do humans adapt to changes in resources? 
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Unit Sequence 

Part A: How can a single change to an ecosystem disrupt the whole system? 
Concepts Formative Assessment 

• Ecosystems are dynamic in nature. 
• The characteristics of ecosystems can vary over time. 
• Disruptions to any physical or biological component of an 

ecosystem can lead to shifts in all the ecosystem’s 
populations. 

• Small changes in one part of an ecosystem might cause 
large changes in another part. 

• Patterns in data about ecosystems can be recognized and 
used to make warranted inferences about changes in 
populations. 

• Evaluating empirical evidence can be used to support 
arguments about changes to ecosystems. 

Students who understand the concepts are able to: 

• Construct an argument to support or refute an explanation 
for the changes to populations in an ecosystem caused by 
disruptions to a physical or biological component of that 
ecosystem. Empirical evidence and scientific reasoning 
must support the argument. 

• Use scientific rules for obtaining and evaluating empirical 
evidence. 

• Recognize patterns in data and make warranted 
inferences about changes in populations. 

• Evaluate empirical evidence supporting arguments about 
changes to ecosystems. 
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Unit Sequence 

Part B: What limits the number and variety of living things in an ecosystem? 
Concepts Formative Assessment 

• Biodiversity describes the variety of species found in Earth’s 
terrestrial and oceanic ecosystems. 

• The completeness, or integrity, of an ecosystem’s biodiversity is 
often used as a measure of its health. 

• Changes in biodiversity can influence humans’ resources, such 
as food, energy, and medicines. 

• Changes in biodiversity can influence ecosystem services that 
humans rely on. 

• There are systematic processes for evaluating solutions with 
respect to how well they meet the criteria and constraints of a 
problem. 

• A solution needs to be tested and then modified on the basis of 
the test results, in order to improve it. 

• Models of all kinds are important for testing solutions. 

• The iterative process of testing the most promising solutions 
and modifying what is proposed on the basis of the test results 
leads to greater refinement and ultimately to an optimal solution. 

• Small changes in one part of a system might cause large 
changes in another part. 

• Scientific knowledge can describe the consequences of actions 
but does not necessarily prescribe the decisions that society 
takes. 

Students who understand the concepts are able to: 

• Construct a convincing argument that supports or refutes 
claims for solutions about the natural and designed 
world(s). 

• Develop a model to generate data to test ideas about 
designed systems, including those representing inputs and 
outputs. 

• Create design criteria for design solutions for maintaining 
biodiversity and ecosystem services. 

• Evaluate competing design solutions based on jointly 
developed and agreed-upon design criteria. 
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What it Looks Like in the Classroom 

At the beginning of this unit of study, students will begin to collect empirical evidence that will be used to argue that physical or 
biological components of an ecosystem affect populations. Students will evaluate existing solutions for maintaining biodiversity 
and ecosystem services to determine which solutions are most promising. As part of their evaluation, students will develop a 
probability and use it to determine the probability that designed systems, including those representing inputs and outputs, will 
maintain biodiversity and ecosystem services. They will develop mathematical model(s) to generate data to test the designed 
systems and compare probabilities from the models to observe frequencies. If the agreement is not good, they will explain 
possible sources of the discrepancy. 
Distinguish among facts, reasoned judgment based on research findings, and speculation During this process, students will 
distinguish among facts reasoned judgment based on research findings, and speculation while reading text about maintaining 
biodiversity and ecosystem services. Examples of ecosystem services could include water purification, nutrient recycling, and 
prevention of soil erosion. 
After determining that ecosystems are dynamic in nature, students may construct an argument to support an explanation for 
how shifts (large and/or small) in populations are caused by change to physical or biological components in ecosystems (e.g., 
gas explosions, tornados, mining, oil spills, clear cutting, hurricanes, volcanoes, etc.). 
Students will study the variety of species found in terrestrial and oceanic ecosystems and use the data they gather to make 
decisions about the health of the ecosystem. Students may compare, through observations and data analysis, the biodiversity 
before and after events affecting a specific area—for examples, the Pinelands, that were lost due to the creation of the 
reservoir; the underground coal fires in Centralia, PA, that caused people to abandon the town; the volcanic eruption in Mt. St. 
Helen’s, WA; the nuclear reactor meltdown in Chernobyl, Ukraine. 
Students should recognize patterns in data about changes to components in ecosystems and make inferences about how 
these changes contribute to changes in the biodiversity of populations. Students should investigate and design investigations 
to test their ideas and develop possible solutions to problems caused when changes in the biodiversity of an ecosystem affect 
resources (food, energy, and medicine) as well as ecosystem services (water purification, nutrient recycling, soil erosion 
prevention) available to humans. Students can then construct arguments using evidence to support recognized patterns of 
change in factors such as global temperatures and their effect on populations and the environment. As part of their argument, 
students need to note how small changes in one part of an ecosystem might cause large changes in another part. While 
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collecting evidence for their arguments about maintaining biodiversity, students will trace and evaluate specific claims in a text, 
distinguishing claims that are supported by reasons and evidence from claims that are not. Students will evaluate the argument 
and claims in text, assess whether the reasoning is sound and the evidence is relevant and sufficient to support the claims. 
As a culmination of this unit of study, students will take the evidence they have collected and their understanding of how 
changes in the biodiversity of populations can impact ecosystem services and use that evidence and understanding to 
evaluate competing design solutions. Students will include multimedia components and visual displays as part of their 
argument about competing design solutions based on jointly developed and agreed-upon design criteria to clarify evidence 
used in their arguments. The multimedia component and visual displays should clarify claims and findings and emphasize 
salient points in their argument. 
Students will use a systematic process for evaluating their design solutions with respect to how well they meet the criteria and 
constraints. Students may determine the systematic process they will use, or the teacher can determine a process for students 
to use to evaluate ecosystem services. Any process used should include mathematical models that generates data for the 
iterative testing of competing design solutions involving a proposed object, tool, or process maintaining biodiversity and 
ecosystem services and quantitative reasoning (with amounts, numbers, sizes) and abstract reasoning (with variables). 
Ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. For this unit of study, 
design solution constraints could include scientific, economic, and social considerations. After determining the process for 
evaluating the design solutions and establishing the criteria and constraints, students will compare competing design solutions 
to determine the optimal solution. 
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Connecting English Language Arts/Literacy and Mathematics 

English Language Arts/Literacy 

• Distinguish among facts, reasoned judgment based on research findings, and speculation when reading text about 
maintaining biodiversity and ecosystem services. Examples of ecosystem services could include water purification, nutrient 
recycling, and prevention of soil erosion. 

• Trace and evaluate the argument and specific claims in a text about maintaining biodiversity and ecosystem services, 
distinguishing claims that are supported by reasons and evidence from claims that are not. Trace and evaluate the 
arguments about specific claims in a text and assess whether the reasoning is sound and the evidence is relevant and 
sufficient to support the claims. 

• Include multimedia components and visual displays as part of an argument about competing design solutions based on 
jointly developed and agreed-upon design criteria to clarify information. Include multimedia components and visual 
displays. The multimedia component and visual displays should clarify claims and findings and emphasize salient points in 
the presentation. 

Mathematics 

• Model design solutions for maintaining biodiversity and ecosystem services with mathematics. Use ratio and rate reasoning 
to evaluate competing design solutions for maintaining biodiversity and ecosystem services. 

• Develop a model that generates data for the iterative testing of competing design solutions involving a proposed object, 
tool, or process that maintains biodiversity and ecosystem services, reasoning quantitatively (with amounts, numbers, 
sizes) and abstractly (with variables). 

• Develop a probability and use it to find the probability that designed systems, including those representing inputs and 
outputs, will maintain biodiversity and ecosystem services. Compare probabilities from the model to observe frequencies. If 
the agreement is not good, explain possible sources of the discrepancy. 
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Modifications 

(Note: Teachers identify the modifications that they will use in the unit. See NGSS Appendix D: All Standards, All 
Students/Case Studies for vignettes and explanations of the modifications.) 

• Structure lessons around questions that are authentic, relate to students’ interests, social/family background and 
knowledge of their community.  

• Provide students with multiple choices for how they can represent their understandings (e.g. multisensory techniques-
auditory/visual aids; pictures, illustrations, graphs, charts, data tables, multimedia, modeling).   

• Provide opportunities for students to connect with people of similar backgrounds (e.g. conversations via digital tool such as 
SKYPE, experts from the community helping with a project, journal articles, and biographies).  

• Provide multiple grouping opportunities for students to share their ideas and to encourage work among various 
backgrounds and cultures (e.g. multiple representation and multimodal experiences). 

• Engage students with a variety of Science and Engineering practices to provide students with multiple entry points and 
multiple ways to demonstrate their understandings.  

• Use project-based science learning to connect science with observable phenomena. 

• Structure the learning around explaining or solving a social or community-based issue. 

• Provide ELL students with multiple literacy strategies. 

• Collaborate with after-school programs or clubs to extend learning opportunities. 
• Restructure lesson using UDL principals (http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA)    

 
 
 
 
 
 

http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf
http://www.nextgenscience.org/appendix-d-case-studies
http://www.cast.org/our-work/about-udl.html#.VXmoXcfD_UA
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Research on Student Learning 

Students may believe that organisms are able to effect changes in bodily structure to exploit particular habitats or that they 
respond to a changed environment by seeking a more favorable environment.  It has been suggested that the language about 
adaptation used by teachers or textbooks to make biology more accessible to students may cause or reinforce these beliefs.  
Some students think dead organisms simply rot away. They do not realize that the matter from the dead organism is converted 
into other materials in the environment. Some students see decay as a gradual, inevitable consequence of time without need 
of decomposing agents. Some students believe that matter is conserved during decay, but do not know where it goes (NSDL, 
2015).  

 
Prior Learning 

By the end of Grade 5, students understand that:  

• When the environment changes in ways that affect a place’s physical characteristics, temperature, or available resources, 
some organisms survive and  reproduce, some move to new locations, some move into the transformed environment, and 
some die. 

• Populations of organisms live in a variety of habitats. Changes in those habitats affect the organisms living there. 
• Research on a problem should be carried out before work to design a solution begins. Testing a solution involves 

investigating how well it performs under a range of likely conditions. 
• At whatever stage, communicating with peers about proposed solutions is an important part of the design process, and 

shared ideas can lead to improved designs. 
• Tests are often designed to identify failure points or difficulties, which suggest the elements of the design that need to be 

improved. 
• Different solutions need to be tested in order to determine which of them best solves the problem, given the criteria and the 

constraints. 
 
 

http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
http://strandmaps.dls.ucar.edu/?chapter=SMS-CHP-0939
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Future Learning 

Life Science 

• If a biological or physical disturbance to an ecosystem occurs, including one induced by human activity, the ecosystem may 
return to its more or less original state or become a very different ecosystem, depending on the complex set of interactions 
within the ecosystem. 

• Biodiversity is increased by the formation of new species and reduced by extinction. Humans depend on biodiversity but 
also have adverse impacts on it. Sustaining biodiversity is essential to supporting life on earth. 

 
Connections to Other Units 

Grade 6 Unit 3: Interdependent Relationships in Ecosystems 
• Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as ecosystem 

services that humans rely on—for example, water purification and recycling.  
Grade 7 Unit 1: Structure and Properties of Matter 
• Substances react chemically in characteristic ways.  
Grade 7 Unit 3: Chemical Reactions 
• In a chemical process, the atoms that make up the original substances are regrouped into different molecules, and these 

new substances have different properties from those of the reactants.  
• The total number of each type of atom is conserved, and thus the mass does not change.  
• Some chemical reactions release energy, others store energy.  
Grade 7 Unit 8: Earth Systems 
• All Earth processes are the result of energy flowing and matter cycling within and among the planet’s systems. This energy 

is derived from the sun and Earth’s hot interior. The energy that flows and matter that cycles produce chemical and physical 
changes in Earth’s materials and living organisms.  

http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=166
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=109
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
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• The planet’s systems interact over scales that range from microscopic to global in size, and they operate over fractions of a 
second to billions of years. These interactions have shaped Earth’s history and will determine its future.  

Grade 8 Unit 3: Stability and Change on Earth 
• Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, 

and biosphere resources are limited, and many are not renewable or replaceable over human lifetimes. These resources 
are distributed unevenly around the planet as a result of past geologic processes.  

• Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing 
the extinction of other species. But changes to Earth’s environments can have different impacts (negative and positive) for 
different living things.  

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=179
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=191
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
http://www.nap.edu/openbook.php?record_id=13165&page=194
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Sample of Open Education Resources 
In Exploring the “Systems” in Ecosystems, students are introduced to the concept of an ecosystem, and explore how to analyze 
ecosystems using a systems thinking approach. A class discussion brings out students' ideas about ecosystems and introduces basic 
information about the components and processes of ecosystems. Next, students encounter a hypothetical ecosystem and gain experience 
analyzing it the way scientists do. Students then select a local ecosystem and apply what they have learned to analyze it. Finally, students 
extend their understanding by characterizing three different types of ecosystems and describing their components and processes. 
The Flow of Matter and Energy in Ecosystems SciPack explores the systemic interplay and flow of matter and energy throughout 
ecosystems, populations and organisms. Energy from the sun is the direct or indirect source of energy for nearly all organisms, it can flow 
only in one direction through ecosystems: from the sun to producers, to consumers, and finally to decomposers. Unlike the unidirectional 
transformation of energy, matter cycles among ecosystem components. One key ecosystem function, the cycling of carbon from non-living 
to living components and back, serves as a primary example in this SciPack for how all nutrients cycle on Earth. Webs and pyramids are 
used to model and communicate about the transfer of energy and cycling of matter within an ecosystem, representing how the total living 
biomass stays roughly constant—cycling materials from old to new life—accompanied by an irreversible flow of energy from captured 
sunlight into dissipated heat. 
Problem Based Learning Scenario 
You are a cargo inspection agent working in Guam to prevent the introduction of non-native species to your island. People coming into 
your territory often do not understand why you must spend so much time checking their cargo. Working in small groups, develop a public 
service announcement and media campaign to explain to the public how devastating the introduction of non-native species can be to an 
island ecosystem. Research how the region has been affected by invasive species. Connect with experts in the field to further your 
understandings. Use video clips, podcasts, and other authentic media to help explain the impact. Focus your message on how non-native 
species can become invasive and affect the biodiversity of the island.    
Resources  
• Annenberg Media’s Teachers’ Resources offer short video courses covering essential science content for teachers.  

http://www.learner.org/resources/series179.html 

• National Invasive Species Information Center (NISIC) provides data and information regarding invasive species, including covering 
Federal, State, local, and international sources.  This site supports the performance assessment associated with the CPI. 
http://www.invasivespeciesinfo.gov/ 

http://ri.pbslearningmedia.org/resource/lsps07.sci.life.eco.lpexpecosystems/exploring-the-systems-in-ecosystems/
http://ngss.nsta.org/Resource.aspx?ResourceID=173
http://www.learner.org/resources/series179.html
http://www.invasivespeciesinfo.gov/
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Appendix A: NGSS and Foundations for the Unit 

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

Evaluate competing design solutions for maintaining biodiversity and ecosystem services. * [Clarification Statement: 
Examples of ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. Examples 
of design solution constraints could include scientific, economic, and social considerations.] (MS-LS2-5) 

Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, 
taking into account relevant scientific principles and potential impacts on people and the natural environment that 
may limit possible solutions. (MS-ETS1-1) 

Analyze data from tests to determine similarities and differences among several design solutions to identify the best 
characteristics of each that can be combined into a new solution to better meet the criteria for success. (MS-ETS1-3) 

 
The Student Learning Objectives above were developed using the following elements from the NRC document A Framework 

for K-12 Science Education: 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 
• Construct an oral and written 

argument supported by empirical 
evidence and scientific reasoning to 
support or refute an explanation or a 
model for a phenomenon or a 
solution to a problem. (MS-LS2-4) 

• Evaluate competing design solutions 

LS2.C: Ecosystem Dynamics, 
Functioning, and Resilience 
• Ecosystems are dynamic in nature; 

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

Stability and Change 
• Small changes in one part of a 

system might cause large changes in 
another part. (MS-LS2-4),(MS-LS2-
5)  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 - - - - - - - 

http://www.nextgenscience.org/sites/ngss/files/MS-LS2-4%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-LS2-5%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-1%20June%202015.pdf
http://www.nextgenscience.org/sites/ngss/files/MS-ETS1-3%20June%202015.pdf
http://www.nextgenscience.org/2ess2-earth-systems#framework
http://www.nextgenscience.org/2ess2-earth-systems#framework
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=154
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
http://www.nap.edu/openbook.php?record_id=13165&page=98
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based on jointly developed and 
agreed-upon design criteria. (MS-
LS2-5) 

Asking Questions and Defining 
Problems 
• Define a design problem that can be 

solved through the development of 
an object, tool, process or system 
and includes multiple criteria and 
constraints, including scientific 
knowledge that may limit possible 
solutions. (MS-ETS1-1) 

 
Developing and Using Models 
• Develop a model to generate data to 

test ideas about designed systems, 
including those representing inputs 
and outputs. (MS-ETS1-4) 

Analyzing and Interpreting Data 
• Analyze and interpret data to 

determine similarities and differences 
in findings. (MS-ETS1-3) 

 

• Biodiversity describes the variety of 
species found in Earth’s terrestrial and 
oceanic ecosystems. The completeness 
or integrity of an ecosystem’s 
biodiversity is often used as a measure 
of its health. (MS-LS2-5) 

LS4.D: Biodiversity and Humans 
• Changes in biodiversity can influence 

humans’ resources, such as food, 
energy, and medicines, as well as 
ecosystem services that humans rely 
on—for example, water purification and 
recycling. (secondary to MS-LS2-5)  

ETS1.B: Developing Possible Solutions 
• There are systematic processes for 

evaluating solutions with respect to how 
well they meet the criteria and 
constraints of a problem.(secondary to 
MS-LS2-5) 

ETS1.A: Defining and Delimiting 
Engineering Problems 
• The more precisely a design task’s 

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

ETS1.B: Developing Possible Solutions 

  Connections to Engineering, 
Technology, and 
                     Applications of Science  
Influence of Science, Engineering, 
and Technology on Society and the 
Natural World 
• The use of technologies and any 

limitations on their use are driven by 
individual or societal needs, desires, 
and values; by the findings of 
scientific research; and by 
differences in such factors as 
climate, natural resources, and 
economic conditions. Thus 
technology use varies from region to 
region and over time. (MS-LS2-5) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 - - - - - - 

         Connections to Nature of 
Science  
Scientific Knowledge Assumes an 
Order and Consistency in Natural 
Systems 
• Science assumes that objects and 

events in natural systems occur in 
consistent patterns that are 
understandable through 
measurement and observation. (MS-
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• A solution needs to be tested, and then 
modified on the basis of the test results, 
in order to improve it. (MS-ETS1-4) 

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

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

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

ETS1.C: Optimizing the Design Solution 

• Although one design may not perform 
the best across all tests, identifying the 
characteristics of the design that 
performed the best in each test can 
provide useful information for the 
redesign process—that is, some of 
those characteristics may be 
incorporated into the new design. (MS-
ETS1-3) 

LS2-3) 
Scientific Knowledge is Based on 
Empirical Evidence 
• Science disciplines share common 

rules of obtaining and evaluating 
empirical evidence. (MS-LS2-4) 

Science Addresses Questions About 
the Natural and Material World 
• Scientific knowledge can describe 

the consequences of actions but 
does not necessarily prescribe the 
decisions that society takes. (MS-
LS2-5) 
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English Language Arts Mathematics 

Cite specific textual evidence to support analysis of science 
and technical texts. (MS-LS2-4) RST.6-8.1 
Distinguish among facts, reasoned judgment based on 
research findings, and speculation in a text. (MS-LS2-5) 
RST.6-8.8 
Trace and evaluate the argument and specific claims in a text, 
assessing whether the reasoning is sound and the evidence is 
relevant and sufficient to support the claims. (MS-LS2-5) 
RI.8.8 
Write arguments to support claims with clear reasons and 
relevant evidence. (MS-LS2-4),(MS-ETS1-1),(MS-ETS1-3) 
WHST.6-8.1 
Write informative/explanatory texts to examine a topic and 
convey ideas, concepts, and information through the 
selection, organization, and analysis of relevant content. (MS-
LS2-2) WHST.6-8.2 
Integrate quantitative or technical information expressed in 
words in a text with a version of that information expressed 
visually (e.g., in a flowchart, diagram, model, graph, or 
table). (MS-ETS1-3) RST.6-8.7 
Gather relevant information from multiple print and digital 
sources, using search terms effectively; assess the credibility 
and accuracy of each source; and quote or paraphrase the 
data and conclusions of others while avoiding plagiarism and 
following a standard format for citation. (MS-ETS1-1) 
WHST.6-8.8 

Reason abstractly and quantitatively. (MS-ETS1-1),(MS-
ETS1-3) MP.2 
Model with mathematics. (MS-LS2-5) MP.4 
Solve multi-step real-life and mathematical problems posed 
with positive and negative rational numbers in any form 
(whole numbers, fractions, and decimals), using tools 
strategically. Apply properties of operations to calculate with 
numbers in any form; convert between forms as appropriate; 
and assess the reasonableness of answers using mental 
computation and estimation strategies. (MS-ETS1-1),(MS-
ETS1-3) 7.EE.3 
Use ratio and rate reasoning to solve real-world and 
mathematical problems. (MS-LS2-5) 6.RP.A.3 
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Draw evidence from literary or informational texts to support 
analysis, reflection, and research. (MS-LS2-2),(MS-LS2-
4),(MS-ETS1-3), (MS-ETS1-2) WHST.6-8.9 
Integrate multimedia and visual displays into presentations to 
clarify information, strengthen claims and evidence, and add 
interest. (MS-ETS1-4) SL.8.5 

 
 

 

Common Vocabulary 
Relative 
Disperse 
Ecological role 
Host 
Infection 
Mutualism 

Mutually beneficial 
Parasite 
Evolve 
Genetic 
Interdependent 
Abiotic  
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