
 

EVWXaULeV, ZKeUe IUeVK aQd VaOWZaWeU PL[, aUe PaJLcaO SOaceV. JRLQ Ed BaNeU, PaQaJeU RI WKe AQQ GaOO DXUbLQ 
MaULQe ReVeaUcK ATXaULXP RQ WKe URI NaUUaJaQVeWW Ba\ CaPSXV, aQd KRVW HROO\ MRULQ RI WKe IQQeU SSace CeQWeU 
IRU a dLVcXVVLRQ abRXW WKe LPSRUWaQce RI VKeOOILVK LQ eVWXaU\ ZaWeUV. AOWKRXJK WKe\ aUe OaUJeO\ VWaWLRQaU\ aQLPaOV, 
VKeOOILVK aQcKRU WKe eVWXaULQe eQYLURQPeQW aQd SOa\ aQ LPSRUWaQW UROe LQ NeeSLQJ LWV ZaWeUV cOeaQ. AQd dRQ¶W PLVV a 
VSecLaO XS-cORVe ORRN aW ZKaW Pa\ be RQe RI WKe OaUJeVW cOaPV eYeU caXJKW LQ RKRde IVOaQd! 

Discussion Questions  
Ɣ What is an estuar\ and wh\ are the\ important?  
Ɣ What are shellfish and what role do the\ pla\ in the health of an estuar\?  
Ɣ What are some threats to estuaries?  

Resources  
GUaGXaWH SFKRRO RI OFHaQRJUaSK\  
AV RQe RI WKe QaWLRQ¶V SUePLeU acadePLc RceaQRJUaSKLc LQVWLWXWLRQV, WKe UQLYeUVLW\ RI RKRde IVOaQd¶V GUadXaWe 
ScKRRO RI OceaQRJUaSK\ (GSO) edXcaWeV PaULQe VcLeQWLVWV, VWXdeQWV, SROLc\PaNeUV, bXVLQeVV OeadeUV aQd 
cLWL]eQV aQd KeOSV deYeORS WKe NQRZOedJe aQd VNLOOV QeceVVaU\ WR addUeVV SUeVeQW aQd IXWXUe PaULQe 
cKaOOeQJeV. 
 

Ɣ GSO: ​https://web.uri.edu/gso/  
Ɣ Inner Space Center: ​http://innerspacecenter.org/ 
Ɣ Rhode Island Teachers At Sea: 

https://web.uri.edu/gso/research/outreach/rhode-island-teachers-at-sea-program/ 
Ɣ Narragansett Ba\ Classroom: ​https://web.uri.edu/gso/research/outreach/narragansett-ba\-classroom/ 
Ɣ GSO Facebook: ​https://www.facebook.com/URIGSO/  
Ɣ Marine Science Research Facilit\: ​https://web.uri.edu/marinefacilit\/ 
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OWKHU RHVRXUFHV 
Ɣ Largest Clam Caught in RI: 

https://toda\.uri.edu/news/wakefield-bo\-finds-massive-quahog-donates-it-to-uri-marine-research-cente
r/ 

Ɣ Save the Ba\, Narragansett Ba\ Facts: ​https://www.saveba\.org/ba\_issues/facts-figures/ 
Ɣ Narragansett Ba\ Estuar\ Program, Ba\ Facts:  ​http://nbep.org/narragansett-ba\-watershed/ba\-facts/ 
Ɣ Narragansett Ba\ Estuarine Research Reserve: ​http://nbnerr.org/ 
Ɣ Environmental Protection Agenc\, Estuaries Facts: 

https://www.epa.gov/nep/basic-information-about-estuaries#whatis 
Ɣ RI Department of Environmental Management, Marine Fisheries: 

http://www.dem.ri.gov/programs/marine-fisheries/ 
 

Suggested Standards  
Ne[W GeQeUaWLRQ ScLeQce SWaQdaUdV​ K-12 PeUIRUPaQce E[SecWaWLRQV UeOaWLQJ WR cROOecWLQJ daWa, 
ecRV\VWePV/aQLPaOV. 
  
EOHPHQWaU\ SFKRRO 
 
GUaGH K: MRWLRQ aQG SWabLOLW\ 

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

GUaGH K: ​FURP MROHFXOHV WR OUJaQLVPV: SWUXFWXUHV aQG PURFHVVHV 
Ɣ K-LS1-1. Use observations to describe patterns of what plants and animals (including humans) need to 

survive. 
GUaGH K: EaUWK aQG HXPaQ AFWLYLW\ 

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

Ɣ K-ESS3-3. Communicate solutions that will reduce the impact of humans on the land, water, air, and/or 
other living things in the local environment. 

  
GUaGH 1: HHUHGLW\: IQKHULWaQFH aQG VaULaWLRQ RI TUaLWV 

Ɣ 1-LS3-1. Make observations to construct an evidence-based account that \oung plants and animals are 
like, but not exactl\ like, their parents. 

  
GUaGH 2: BLRORJLFaO EYROXWLRQ: UQLW\ aQG DLYHUVLW\ 

Ɣ 2-LS4-1. Make observations of plants and animals to compare the diversit\ of life in different habitats. 
GUaGH 2: EaUWK'V S\VWHPV 

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

https://today.uri.edu/news/wakefield-boy-finds-massive-quahog-donates-it-to-uri-marine-research-center/
https://today.uri.edu/news/wakefield-boy-finds-massive-quahog-donates-it-to-uri-marine-research-center/
https://www.savebay.org/bay_issues/facts-figures/
http://nbep.org/narragansett-bay-watershed/bay-facts/
http://nbnerr.org/
https://www.epa.gov/nep/basic-information-about-estuaries%23whatis
http://www.dem.ri.gov/programs/marine-fisheries/
https://www.nextgenscience.org/


GUaGH 3: FURP MROHFXOHV WR OUJaQLVPV: SWUXFWXUHV aQG PURFHVVHV 
Ɣ 3-LS1-1. Develop models to describe that organisms have unique and diverse life c\cles, but all have in 

common birth, growth, reproduction, and death. 
GUaGH 3: HHUHGLW\: IQKHULWaQFH aQG VaULaWLRQ RI TUaLWV 

Ɣ 3-LS3-1. Anal\]e 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. 

Ɣ 3-LS3-2. Use evidence to support the explanation that traits can be influenced b\ the environment. 
GUaGH 3: BLRORJLFaO EYROXWLRQ: UQLW\ aQG DLYHUVLW\ 

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

Ɣ 3-LS4-4. Make a claim about the merit of a solution to a problem caused when the environment 
changes and the t\pes of plants and animals that live there ma\ change. 

  
GUaGH 4: FURP MROHFXOHV WR OUJaQLVPV: SWUXFWXUHV aQG PURFHVVHV 

Ɣ 4-LS1-1. Construct an argument that plants and animals have internal and external structures that 
function to support survival, growth, behavior, and reproduction. 

  
GUaGH 5: EQHUJ\ 

Ɣ 5-PS3-1. Use models to describe that energ\ in animals¶ food (used for bod\ repair, growth, motion, 
and to maintain bod\ warmth) was once energ\ from the sun.  

GUaGH 5: EFRV\VWHPV: IQWHUaFWLRQV, EQHUJ\, aQG D\QaPLFV 
Ɣ 5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, 

and the environment. 
GUaGH 5: EaUWK aQG HXPaQ AFWLYLW\ 

Ɣ 5-ESS3-1. Obtain and combine information about wa\s individual communities use science ideas to 
protect the Earth¶s resources and environment. 

  
GUaGH 3-5: EQJLQHHULQJ DHVLJQ 

Ɣ Define a simple design problem reflecting a need or a want that includes specific criteria for success                 
and constraints on materials, time, or cost.  (sugg; Aquaculture) 

  
MLGGOH SFKRRO  
  
MS: FURP MROHFXOHV WR OUJaQLVPV: SWUXFWXUHV aQG PURFHVVHV 

Ɣ MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one 
cell or man\ different numbers and t\pes of cells. 

Ɣ MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and wa\s the parts of 
the cells contribute to the function. 

Ɣ MS-LS1-3. Use argument supported b\ evidence for how the bod\ is a s\stem of interacting 
subs\stems composed of groups of cells. 

Ɣ MS-LS1-4. Use arguments based on empirical evidence and scientific reasoning to support an 
explanation for how characteristic animal behaviors and speciali]ed plant structures affect the 
probabilit\ of successful reproduction of animals and plants respectivel\. 

Ɣ MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic 
factors influence the growth of organisms. 

Ɣ MS-LS1-6. Construct a scientific explanation based on evidence for the role of photos\nthesis in the 
c\cling of matter and flow of energ\ into and out of organisms. 



Ɣ MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming 
new molecules that support growth and/or release energ\ as this matter moves through an organism.  

MS: EFRV\VWHPV: IQWHUaFWLRQV, EQHUJ\, aQG D\QaPLFV 
Ɣ MS-LS2-1. Anal\]e and interpret data to provide evidence for the effects of resource availabilit\ on 

organisms and populations of organisms in an ecos\stem. 
Ɣ MS-LS2-2. Construct an explanation that predicts patterns of interactions among organisms across 

multiple ecos\stems. 
Ɣ MS-LS2-3 Develop a model to describe the c\cling of matter and flow of energ\ among living and 

nonliving parts of an ecos\stem.  
Ɣ MS-LS2-4 Construct an argument supported b\ empirical evidence that changes to ph\sical or 

biological components of an ecos\stem affect populations. 
Ɣ MS-LS2-5 Evaluate competing design solutions for maintaining biodiversit\ and ecos\stem services. 

MS: HHUHGLW\: IQKHULWaQFH aQG VaULaWLRQ RI TUaLWV 
Ɣ MS-LS3-2. Develop and use a model to describe wh\ asexual reproduction results in offspring with 

identical genetic information and sexual reproduction results in offspring with genetic variation.  
MS: BLRORJLFaO EYROXWLRQ: UQLW\ aQG DLYHUVLW\ 

Ɣ MS-LS4-4. Construct an explanation based on evidence that describes how genetic variations of traits 
in a population increase some individuals¶ probabilit\ of surviving and reproducing in a specific 
environment. 

Ɣ MS-LS4-6. Use mathematical representations to support explanations of how natural selection ma\ 
lead to increases and decreases of specific traits in populations over time. 

MS: EaUWK¶V S\VWHPV 
Ɣ MS-ESS2-1. Develop a model to describe the c\cling of Earth¶s materials and the flow of energ\ that 

drives this process. 
MS: EaUWK aQG HXPaQ AFWLYLW\ 

Ɣ MS-ESS3-4. Construct an argument supported b\ evidence for how increases in human population and 
per-capita consumption of natural resources impact Earth¶s s\stems. 

MS: EQJLQHHULQJ DHVLJQ 
Ɣ 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 ma\ limit possible solutions.  

Ɣ MS-ETS1-2. Evaluate competing design solutions using a s\stematic process to determine how well 
the\ meet the criteria and constraints of the problem.  

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

Ɣ MS-ETS1-4. 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.  

  
HLJK SFKRRO 
  
HS: EFRV\VWHPV: IQWHUaFWLRQV, EQHUJ\, aQG D\QaPLFV 

Ɣ HS-LS2-2. Use mathematical representations to support and revise explanations based on evidence 
about factors affecting biodiversit\ and populations in ecos\stems of different scales. 

Ɣ HS-LS2-6. Evaluate claims, evidence, and reasoning that the complex interactions in ecos\stems 
maintain relativel\ consistent numbers and t\pes of organisms in stable conditions but changing 
conditions ma\ result in a new ecos\stem. 



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

HS: HHUHGLW\: IQKHULWaQFH aQG VaULaWLRQ RI TUaLWV 
Ɣ HS-LS3-1. Ask questions to clarif\ relationships about the role of DNA and chromosomes in coding the 

instructions for characteristic traits passed from parents to offspring. 
Ɣ Hs-LS3-3. Appl\ concepts of statistics and probabilit\ to explain the variation and distribution of 

expressed traits in a population. 
HS: BLRORJLFaO EYROXWLRQ: UQLW\ aQG DLYHUVLW\ 

Ɣ HS-LS4-1. Communicate scientific information that common ancestr\ and biological evolution are 
supported b\ multiple lines of empirical evidence. 

Ɣ HS-LS4-2. Construct an explanation based on evidence that the process of evolution primaril\ results 
from four factors: (1) the potential for a species to increase in number, (2) the heritable genetic variation 
of individuals in a species due to mutation and sexual reproduction, (3) competition for limited 
resources, and (4) the proliferation of those organisms that are better able to survive and reproduce in 
the environment. 

Ɣ HS-LS4-3. Appl\ concepts of statistics and probabilit\ to support explanations that organisms with an 
advantageous heritable trait tend to increase in proportion to organisms lacking this trait. 

Ɣ HS-LS4-4. Construct an explanation based on evidence for how natural selection leads to adaptation of 
populations. 

Ɣ HS-LS4-5. Evaluate the evidence supporting claims that changes in environmental conditions ma\ 
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.  

Ɣ HS-LS4-6. Create or revise a simulation to test a solution to mitigate adverse impacts of human activit\ 
on biodiversit\. 

HS: EaUWK aQG HXPaQ AFWLYLW\ 
Ɣ HS-ESS3-1. Construct an explanation based on evidence for how the availabilit\ of natural resources, 

occurrence of natural ha]ards, and changes in climate have influenced human activit\. 
Ɣ HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human activities on 

natural s\stems. 
HS: EQJLQHHULQJ DHVLJQ 

Ɣ HS-ETS1-1. Anal\]e a major global challenge to specif\ qualitative and quantitative criteria and 
constraints for solutions that account for societal needs and wants.  

Ɣ HS-ETS1-2. Design a solution to a complex real-world problem b\ breaking it down into smaller, more 
manageable problems that can be solved through engineering.  

Ɣ HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioriti]ed criteria and 
trade-offs that account for a range of constraints, including cost, safet\, reliabilit\, and aesthetics, as 
well as possible social, cultural, and environmental impacts. 

Ɣ HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex 
real-world problem with numerous criteria and constraints on interactions within and between s\stems 
relevant to the problem.  

  
  
OFHaQ LLWHUaF\ PULQFLSOHV  
OLP1: TKH EaUWK KaV RQH bLJ RFHaQ ZLWK PaQ\ IHaWXUHV. 
OLP5: TKH RFHaQ VXSSRUWV a JUHaW GLYHUVLW\ RI OLIH aQG HFRV\VWHPV. 
OLP6: TKH RFHaQ aQG KXPaQV aUH LQH[WULFabO\ LQWHUFRQQHFWHG. 
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