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Introduction 
This document presents cluster specifications for use with the Next Generation Science Standards (NGSS). These 
standards are basedon the Framework for K-12 Science Education. The present document is not intended to replace 
thestandards,butrathertopresentguidelinesforthedevelopmentofitemsanditemclustersusedtomeasurethose 
standards. 

Theremainderofthissectionprovidesaverybrief introductiontothestandardsandtheframework,an overviewofthe 
design and intent of the item clusters, and a description of the cluster specifications that follow. The bulk of the 
document is composedof cluster specifications, organized bygrade and standard. 

Background on the framework and standards 
TheFramework forK-12Science Education isorganizedaround three core dimensionsof scientific understanding. The 
standards are derived from these same dimensions: 

Disciplinary Core Ideas 

The fundamental ideas that arenecessary forunderstandingagiven sciencediscipline. The core ideasall have 
broad importance within or across science or engineering disciplines, provide a key tool for understanding or 
investigating complex ideas and solving problems, relate to societal or personal concerns, and can be taught 
overmultiple grade levels at progressive levels of depth and complexity. 

Science and Engineering Practices 

The practices are what students do to make sense of phenomena. They are both a set of skills and a set of 
knowledge to be internalized.The SEPs (ScienceandEngineeringPractices) reflect themajorpractices that 
scientists andengineers use to investigate theworld anddesign andbuild systems. 

Cross-Cutting Concepts 

These are concepts that hold true across the natural andengineered world. Students can use them to make 
connectionsacrossseeminglydisparatedisciplinesor situations,connectnew learning topriorexperiences, 
andmoredeeplyengagewithmaterial acrosstheotherdimensions.TheNGSSrequiresthatstudents 
explicitlyuse theirunderstanding of theCCCstomakesenseofphenomenaorsolveproblems. 

There is substantial overlap between and among the three dimensions 

Forexample, the cross-cutting conceptsare echoed inmanyof the disciplinary core ideas. The core ideasare 
often closelyintertwinedwiththepractices.Thisoverlapreflectsthenatureofscienceitself.For example, 
we often come to understand and communicate causal relationships by employing models to make sense of 
observations. Evenwithin a dimension, overlap exists. Quantifying characteristics of phenomena is important 
indevelopinganunderstandingof them,so employingcomputationalandmathematical thinking in the 
constructionanduseofmodelsisa verycommonscientificpractice,andoneofthecross-cuttingconcepts 
suggests that scientists often infer causality by observing patterns. In short, the dimensions are not 
orthogonal. 

The framework envisionseffective scienceeducation asoccurring at the intersectionof these interwoven dimensions: 
students learnsciencebydoingscience;applyingthepracticesthroughthe lens ofthecross-cuttingconceptsto 
investigate phenomena that relate to the content of the disciplinary core ideas. 
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Item clusters 
Each item cluster is designed to engage the examinee in a grade-appropriate, meaningful scientific activity aligned to a 
specific standard. 

Each cluster begins with a phenomenon, an observable fact or design problem that engages student interest and can be 
explained,modeled,investigated,ordesignedusingtheknowledgeandskill describedbythestandardinquestion. 

Whatitmeanstobeobservablevariesacrosspractices.Forexample,aphenomenonforaperformanceexpectation 
exercising the analyze data practice may be observable through regularities in a data set, while standards related to the 
development anduseofmodels mightbe something thatcanbewatched, seen, felt, smelled,or heard. 

What it means to be observable also varies across grade levels. For example, elementary-level phenomena are very 
concreteanddirectlyobservable.Atthehighschoollevel,anobservationofthe naturalworldmaybemoreabstract: 
for example, “observing” changes in the chemical composition of cells through the observation of macroscopic results 
of thosechangesonorganismphysiology,or throughthemeasurementofsystem-ororgan-level indications. 

Contentlimitsrefinetheintentoftheperformanceexpectationsandprovidelimitsonwhatmaybe askedofitemsin 
the cluster to structure the student activity. The content limits also reflect the disciplinary core ideas learning 
progressions that are present in the K-12 Framework forScience Education. 

Thetaskorgoalshouldbeexplicitlystated in thestimulusorthe first itemin thecluster:statements suchas “In the 
questionsthat follow,youwill developamodel thatwill allowyouto identifymoonsof Jupiter,”or “In thequestions 
below, youwill completeamodel todescribe theprocesses that lead to the steamcomingoutof the teapot.” 

Whereas item clusters have been described elsewhereas “scaffolded,” they are better describedas providing structure 
to the task.Forexample,someclustersbeginwithstudentssummarizingdata to discoverpatternsthatmayhave 
explanatory value. Depending on the grade level and nature of the standard, items may provide complete table shells or 
labeledgraphstobedrawn,ormayrequirethe studenttochoosewhattotabulateorgraph.Subsequentitemsmayask 
the student to note patterns in the tabulated or graphed data and draw on domain content knowledge to posit 
explanations for the patterns. 

These guidelines for clusters do not appear separately in the specifications. Rather, they apply to all clusters. 

Structure of the cluster specifications 
Theitemclusterspecificationsaredesignedtoguidetheworkofitemwritersandthereviewofitem clustersby 
stakeholders. 

Each item cluster has the following elements: 

• The textof the performanceexpectations, including thepractice, core idea,andcross-cutting concept. 

• Contentlimits,whichrefinetheintentoftheperformanceexpectationsandprovidelimitsofwhatmaybe 
asked of examinees. For example, theymay identify the specific formulae that students are expected to 
know or notknow. 

• Vocabulary, which identifies the relevant technical words that students are expected to know, and related 
words that they are explicitly not expected to know. Of course, the latter category should not be considered 
exhaustive,sincetheboundariesofrelevanceareambiguous,andthelistislimitedbytheimaginationof 
the writers. 

• Samplephenomena,whichprovidesomeexamplesof thesortofphenomena thatwouldsupporteffective 
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itemclustersrelatedtothestandardinquestion.Ingeneral,theseshouldbeguideposts,anditemwriters 
should seek comparable phenomena, rather than drawing on those within the documents. Novelty is valued 
when applying scientific practices. 

• Taskdemandscomprisetheheartofthespecifications.Thesestatementsidentifythetypesofitemsand 
activitiesthatitemwritersshoulduse,andeachitemwrittenshouldbeclearlylinkedtooneormoreofthe 
demands.The verbs in thedemands (e.g., select, identify, illustrate, describe)provideguidance on the types 
of interactionsthatitemwritersmightemploytoelicit thestudentresponse.Weavoidexplicitlyidentifying 
interaction types or item formats to accommodate future innovations and to avoid discouraging imaginative 
work by the item writers. 

• For each cluster wepresent, the printeddocumentation includes the cluster, the taskdemands represented 
byeach item,and its linkage to thepracticeandcross-cuttingconcept identified in theperformance 
expectation. 

Itemcluster specifications follow, organized bygrade and standard. This collection of item cluster specifications is not 
exhaustiveofall2014OregonScienceStandards thatmaybeassessed in theOAKSScienceTest. 
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Performance Expectation 3-ESS2-1 
Represent data in tablesandgraphical displays to describe typicalweather conditionsexpected duringaparticular 
season. 

Dimensions 
Analyzing and Interpreting Data 
• Represent data in tablesand variousgraphicaldisplays (bargraphsandpictographs) to revealpatterns that 

indicate relationships. 
ESS2.D: Weather and Climate 
• Scientists record patterns of theweather across different times and areas so that they canmake predictions 

about what kind of weather might happen next. 
Patterns 
• Patterns of change canbe used tomake predictions. 

Clarifications and Content Limits 
Clarification Statement: 
• Examples of data could include average temperature, precipitation, and wind direction. 

Content Limits: 
• Assessment of graphical displays is limited to pictographs and bargraphs. 
• Assessment does not include climate change 
• Students do not need to know: probabilities or how to calculate them, fronts and pressure systems, the 

movements of weathersystems. 

Science Vocabulary Students Are Expected to Know 
• season � snow 
• weather � wind 
• temperature � sunlight 
• precipitation � patterns 
• rain � average 

Science Vocabulary Students Are Not Expected to Know 
• climate change 
• probability 
• anthropogenic change 
• latitude 
• longitude 
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Phenomena 
Some example phenomena for 3-ESS2-1: 

• Vienna, Austria, recordsmore sunny days in the summer than in the winter. Data: Average sunshine hours by 
month for the city, given as a table or graph. 

• People in Florida can often go outside without jackets during the winter. Data: Months and Temperatures for 
Florida, given as a table or graph. 

• Visitors to the desert in Death Valley, California, were surprised to be rained on. Data: Months and Precipitation 
Averages for the region given as table or graph. 

• Flags in California’s San Joaquin Valley are seen blowing to the SE for most of the year, but are seen blowing to 
theNWinwintermonths.Data:Monthlyaveragewinddirection(andmaybespeed)fortheregion,givenasa 
table or graphic with wind direction arrows. 
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Performance Expectation 3-ESS2-2 
Obtain and combine information to describe climates in different regions of the world. 

Dimensions 
Obtaining, Evaluating, and Communicating Information 
• Obtain and combine information frombooksand other reliablemedia to explain phenomena. 

ESS2.D: Weather and Climate 
• Climate describes a range of an area’s typical weather conditions and the extent to which those conditions vary 

over years. 
Patterns 
• Patterns of change canbe used tomake predictions. 

Clarifications and Content Limits 
Content Limits 

Students do not need to know 
• Complex interactions that causeweather patterns and climate 
• The role of thewater cycle in weather. 

Science Vocabulary Students Are Expected to Know 
• prediction • vegetation 
• precipitation • latitude 
• glacier • longitude 
• ocean • drought 
• region • temperature 
• climate • freeze 
• weather • atmosphere 
• typical 

Science Vocabulary Students Are Not Expected to Know 
• average � humidity 
• high/lowpressure � radiation 
• airmass � water cycle. 
• altitude 

Phenomena 
Some example phenomena for 3-ESS2-2: 

• Anchorage, Alaska has cool summersand very coldwinters with a lot of snowfall. 
• It often snows in Colorado in July, but it does not often snow in Kansas in July. 
• OnthewesternsideoftheCascadeMountainsofOregon,itrainsfrequently,butontheeasternside,itdoes 

not. 
• The temperature in London, England does not get very hot in summer or very cold in winter. (Will use Auckland 

as key for prediction; both are oceanic/maritime Cfb climates.) 
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Performance Expectation 3-LS1-1 
Developmodels to describe that organisms have uniqueand diverse life cycles but all have in common birth, growth, 
reproduction, anddeath. 

Dimensions 
Developing and Using Models 
• Developmodels to describe phenomena. 

LS1.B Growth and Development of Organisms 
• Reproduction isessential to the continuedexistence of every kindof organism.Plantsandanimalshaveunique 

and diverse life cycles. 
Patterns 
• Patterns of change canbe used tomake predictions. 

Clarifications and Content Limits 
Clarification Statement: 
• Changes organisms go through during their lifetime form a pattern. 

Content Limits: 
• Assessment of plant life cycles is limited to those of flowering plants. 
• Assessment does not include details of human reproduction. 
• Students do not need to know: the alteration of generations life cycle, the human reproductive system, mitosis 

and meiosis. 

Science Vocabulary Students Are Expected to Know 
• adult � young 
• growth � caterpillar 
• life cycle � root 
• parent � stem 
• pollen � leaf/leaves 
• offspring � seed 
• structure � flower 
• feature � petal 
• trait � tadpole 
• birth � frog 
• death 
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Science Vocabulary Students Are Not Expected to Know 
• organism � cell division 
• breed � variation 
• diverse � juvenile 
• transfer � metamorphosis 
• development � chrysalis 
• germination � pupa 
• reproductive system � spores 
• organ � pistil 
• cell � stamen 
• tissue � ovary 
• egg � anther 
• fertilize � filament 
• genetic � sepal 
• unicellular � receptacle 
• multicellular � ovule 
• specialized cell � stigma 
• sperm � style 
• cell differentiation 

Phenomena 
Some example phenomena for 3-LS1-1: 

• Ayoungmothbuildsasoftcasearounditcalledacocoonandayoungbutterflybuildsahardcasecalleda 
chrysalis. 

• A young ladybug looks very different from an adult ladybug. 
• Plants and animals both form eggs. 
• A pea planted in the ground grows into a new pea plant. 

5th Grade OSAS Science Cluster/Item Specifications 8 



        

   
          

 
 
     

          
      

                   
       

   
             

 
    
  

                    
               
  

          
      

           
 

       
  
  
  
  
  
  
  
   

 
  
  
  
  
  
  
  

 

        
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
   
   
  
  
  

Performance Expectation 3-LS2-1 
Construct an argument that some animals form groups that help members survive. 

Dimensions 
Engaging in Arguments from Evidence 
• Construct an argumentwith evidence,data, and/or a model. 

LS2.D: Social Interactions and Group Behavior 
• Being part of a grouphelpsanimalsobtain food,defend themselves, and copewith changes.Groupsmay serve 

different functions and vary dramatically in size. 
Cause and Effect 
• Causeandeffect relationshipsare routinely identified and used to explain change. 

Clarifications and Content Limits 
Clarification Statement: 
• Focus is on howbeingpart of a group helps animals obtain food, defend themselves, and cope with changes, 

and doesnot cover howgroup behavior evolvedasa result of a survival advantage. 
Content Limits: 
• Assessment does not include the evolution of group behavior. 

Students do not need to know: 
• Social hierarchy in animal groups (pecking order, dominance, submissive, altruism) 

Science Vocabulary Students Are Expected to Know 
• environment • herd 
• survive/survival • inherit 
• prey • trait 
• predator • diet 
• characteristic • mate 
• habitat • parent 
• species • color 
• group behavior 

Science Vocabulary Students Are Not Expected to Know 
• organism • decrease 
• social • increase 
• relative • behavioral 
• predation • variation 
• gene/genetic • ecosystem 
• hereditary • pecking order 
• harmful • dominance/submissive behavior 
• beneficial • hierarchy 
• variation • migrate 
• probability • defend 
• adaptation 

5th Grade OSAS Science Cluster/Item Specifications 9 



        

 
     
             
              
            
        
           
                

Phenomena 
Some example phenomena for 3-LS2-1 

• In Yellowstone National Park, a wolf preys on amuch larger bison. 
• In theAtlanticOcean, bottlenose dolphins capture fast-swimming tuna in the open ocean. 
• In theWillamette Valley, a colony of beavers builds a dam. 
• A colony of ants protects its nests. 
• Amale honey bee returns to a hive eachday. 
• As an ant approaches, a termite bangs its head against the wall of its nest. 
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Performance Expectation 3-LS3-1 
Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that 
variation of these traits exists of similar organisms. 
Dimensions 

Analyzing and Interpreting Data 
• Analyze and interpret data to make sense of phenomenausing logical reasoning. 

LS3.A Inheritance of Traits 
• Other characteristics result from individuals’ interactions with the environment, which can range from diet to 

learning. Many characteristics involve both inheritance and environment. 
LS3.B Variation of Traits 
• The environment also affects the traits that an organismdevelops. 

Patterns 
• Similarities anddifferences in patterns can beused to sort and classify natural phenomena. 

Clarifications and Content Limits 
Clarification Statement: 
• Patterns are the similarities and differences in traits shared between offspring and their parents, or among 

siblings. 
Content Limits: 
• Emphasis is on organisms other than humans. 
• Assessment doesnot includegeneticmechanismsof inheritance andprediction of traits, including conceptsof 

dominant/recessive traits or sex-linked traits. 
• Assessment is limited to non-humanexamples. 
• Graphs and charts can include bar graphs, pictographs, pie charts, tally chart. 
• Types ofmath can include simple fractions, simple addition/subtraction. 

Science Vocabulary Students Are Expected to Know 
• parent � feature 
• sibling � inherit 
• characteristic � inherited 
• offspring � reproduce 
• parent-offspring similarity � trait 

5th Grade OSAS Science Cluster/Item Specifications 11 



        

        
    
    
    
      
     
      

 
 

     
                  

               
                    

                 
          

Science Vocabulary Students Are Not Expected to Know 
• transfer � transmission 
• variation � gene 
• allele � genetic 
• heredity information � genetic variation 
• identical � dominant trait 
• Punnettsquare � recessive trait 

Phenomena 
Some example phenomena for 3-LS3-1: 

• Two corn plants in a garden reproduce. In the next generation, the offspring vary in height. (Augmentation: 
provide a data table displaying each member of the subsequent generation and relevant trait possessed.) 

• Overafour-yearperiod,theoffspringof twotallblueberryplantsalwaysgrowtaller thantheoffspringof tow 
nearbyshortblueberryplants.(Augmentation:Provideadatatableofthenumberofoffspringofeachplant 
height over a four-year period, corelated with the parent plants. 

5th Grade OSAS Science Cluster/Item Specifications 12 



        

   
             

 
     

          
    

                
        

    
           

   
           

 
    
  

                  
                    

  
    
      

 

       
  
  
  
  
  
   
  
  
  
  
  
  

 
  
  
  
  
  
  
  
  
  
  
  
  

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

Constructing explanations and designing solutions 
• Use evidence (e.g., observations, patterns) to support and explanation. 

LS3.A Inheritance of Traits 
• Other characteristics result from individuals’ interactions with the environment, which can range from diet to 

learning. Many characteristics involve both inheritance and environment. 
LS3.B Variation of Traits 
• The environment also affects the traits that an organismdevelops. 

Cause and Effect 
• Cause-and-effect relationshipsare routinely identified andused to explain change. 

Clarifications and Content Limits 
Clarification Statement: 
• Examples of the environment affecting a trait could include normally tall plants that are grown with insufficient 

waterandarestudent;and,apetdogthatisgiventoomuchfoodandlittleexerciseandbecomesoverweight. 
Content Limits: 
• Focus on physicaltraits. 
• Do not use human traits. 

Science Vocabulary Students Are Expected to Know 
• characteristic 
• offspring 
• feature 
• inherit/inheritance 
• trait 
• individual differences 
• diet 
• survival 
• flood 
• drought 
• habitat 
• reproduce 

• winter 
• spring 
• summer 
• fall 
• seasons 
• plant 
• soil 
• sun 
• wind 
• rain 
• rock 
• color 
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Science Vocabulary Students Are Not Expected to Know 
• organism � harmful/beneficial 
• variation � increase/decrease 
• version � trend 

Phenomena 
Some example phenomena for 3-LS3-2: 

• The arctic fox is white in winter but turns to brown in the summer. 
• Flamingoes are born gray, but some become very pink as they grow. 
• Trees growing on the edge of cliffs are often bent. 
• A goldfish in a pond grows larger than one in a fish bowl. 
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Performance Expectation 3-LS4-1 
Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they lived 
long ago. 

Dimensions 
Analyzing and Interpreting Data 
• Analyze and interpret data tomake senseof phenomenausing logical reasoning, mathematics,and/or 

computation. 
LS4.A: Evidence of Common Ancestry and Diversity 
• Some kindsof plants andanimals that once lived onEarth are no longer found anywhere. 

Fossils provide evidence about the types of organisms that lived long ago and also about the nature of their 
environments. 

Scale, Proportion, and Quantity 
Observable phenomena exist from very short to very long periods. 

Clarifications and Content Limits 
Clarification Statements: 

• Examples of data could include type, size, and distributions of fossil organisms. 
• Examples of fossils and environments could include marine fossils found on dry land, tropicalplant 

fossils found in Arctic areas, and fossils of extinct organisms. 
• Focusisonthefossilsandenvironmentinwhichtheorganismslived,nothowthefossilsgot towheretheyare 

today. 
• Data can be represented in tables and/or variousgraphic displays. 
• Data collected by different groups can be compared and contrasted to discuss similarities anddifferences in 

their findings. 
Content Limits: 

• Assessmentdoes not include identification of specific fossils orpresent plants andanimals. 
• Assessment is limited to major fossil types and relative ages. 
• Graphs and charts can include bargraphs, pictographs, pie charts, and tally charts. 
• Types of math can include simple addition/subtraction. 
• Standardunits that canbeused tomeasure and describe physicalquantities suchasweight, time, 

temperature, andvolume. 

Science Vocabulary Students Are Expected to Know 
• exist � extinct 
• existence � extinction 
• ecosystem � predator 
• characteristic � time period 
• habitat � earthquake 
• species � erosion 
• volcaniceruption � weathering 
• climate 
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Science Vocabulary Students Are Not Expected to Know 
• chronological order � evolution 
• fossil record � evolutionary 
• radioactive dating � genetic 
• descent � relative 
• ancestry � rock layer 

Phenomena 
For this performance expectation, the phenomena are sets of data. Those are the observed facts that the students will 
look at to discover patterns. Below, we enumerate some of the patterns that might comprise the data sets 
(phenomena) to beanalyzed. 

Some example phenomena for 3-LS4-1: 
• Fossil trees are found in sedimentary rocks in Antarctica. 
• TheRedwall Limestone in theGrandCanyoncontainsmanydifferent fossils including corals, clams, octopi,and 

fish. 
• Whale fossils have been found in rocks in the AndesMountains. 
• Fossils of corals and snails are found in Iowa. 

5th Grade OSAS Science Cluster/Item Specifications 16 



        

   
                 
         

 
 

     
          

   
               

     
   

             
 

   
  

                   
                  
          

  
               
                
           
                  
               

 
       

    
    
    
    
    

Performance Expectation 3-LS4-2 
Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species 
may provide advantages in surviving, finding mates, and reproducing. 

Dimensions 
Constructing Explanations and Designing Solutions 
• Use evidence (e.g., observations, patterns) to construct an explanation. 

LS4.B: Natural Selection 
• Sometimesthedifference in characteristicsbetween individualsof the samespeciesprovideadvantages in 

surviving, finding mates, and reproducing. 
Cause and Effect 
• Cause and effect relationships are routinely identified and used to explain change. 

Clarifications and Content Limits 
Clarification Statements: 

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

Content Limits: 
• Differencesbetween individualshelpingorhurtingchancesofsurvivalandreproductionshouldbeincluded. 
• Data sets can includenot only common trendsbut also outliers andanomalous data points. 
• Analysis of data should be limited to patterns and trends. 
• Studentsarenot expected to evaluate theextentatwhich the sample is representativeofa population. 
• Students donot need to know:Mechanismsor patternsof inheritance, detailed life cycles. 

Science Vocabulary Students Are Expected to Know 
• variation � breeding 
• advantage � behavior 
• reproduce � plumage 
• relationship � pollination 
• mating � camouflage 

5th Grade OSAS Science Cluster/Item Specifications 17 



        

        
     
     
  

 
 

                   
              

   
 

     
                  

                  
  

                   
    

                     
                      
  

                  

Science Vocabulary Students Are Not Expected to Know 
• naturalselection � genetics 
• artificialselection � adaptation 
• evolution 

Phenomena 
For this performance expectation, the phenomena are sets of data. Those are the observed facts that the students will 
look at to discover patterns. Below, we enumerate some of the patterns that might comprise the data sets 
(phenomena) to beanalyzed. 

Some example phenomena for 3-LS4-2: 
• The same speciesof walking stick in California has twodifferent color variations. Thegreenwalking sticks are 

found on bushes with thick green leaves, whereas the stripedwalking sticks are found on busheswith needle-
like leaves. 

• In a given population, there are more male (X Bird) with larger, brighter feathers in the population than males 
with smaller, mutedfeathers. 

• Acacia trees that are browsed upon byXanimal grow longer thorns at X height. Acacia trees that are browsed 
uponbyUanimalgrowlongerthornsatYheight.Acaciatreesthatarenotbrowseduponatalldonotgrow 
longer thorns. 

• Iomothsuseeyespotsontheir innerwingsto frightenpredatorsaway.Largereyespotsaremoreeffective. 
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Performance Expectation 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. 

Dimensions 
Engaging in Argument from Evidence 
• Construct an argument with evidence. 

LS4.C: Adaptation 
• Foranyparticularenvironment, some kindsof organisms survive well, some survive lesswell, and some cannot 

survive atall. 
Cause and Effect 
• Cause-and-effect relationships are routinely identified and used to explain change. 

Clarifications and Content Limits 
Clarification Statements: 

• Examplesof evidence could includeneedsand characteristicsof theorganismsandhabitats involved.The 
organisms and their habitatmakeupa system in which the parts dependon eachother. 

Content Limits: 
• While students are not expected to know the definitions to vocabulary terms such as extinction, climate, and 

mimic, they are expected to know the general concepts behind these terms. 

Science Vocabulary Students Are Expected to Know 
� survival � behavior 
� habitat � growth 
� health � petal 
� species � thorn 
� population � structure 
� region � characteristics 
� resource � mate 
� animal features � trait 

Science Vocabulary Students Are Not Expected to Know 
• organism � invertebrate 
• threaten � adaptation 
• impact � beneficial change 
• terrestrial � detrimental change 
• climatechange � species diversity 
• response � gene 
• bodyplan � variation 
• external � artificial selection 
• function � natural selection 
• internal 
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Phenomena 
Some example phenomena for 3-LS4-3: 

• Desert plants are able to survive where there is little to no rain. 
• Black bears survive the harshwintermonthsof their forest habitats bygoing into a deep sleep. 
• The arctic fox is better able to survive in colder climates than the red fox. 
• Emperor penguinshave special traits which help themsurvive in Antarctica. 
• Compared to alligators, crocodiles can inhabit saltier water environments. 
• African elephants can survive in hotter climates than Asian elephants. 
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Performance Expectation 3-LS4-4 
Make a claim about the merit of a solution caused when the environment changes and the types of plants and animals 
that live there may change. 

Dimensions 
Engaging in Argument from Evidence 
• Makeaclaimaboutthemeritofasolution toaproblembycitingrelevantevidenceabouthowitmeetsthe 

criteria and constraints of the problem. 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
• When theenvironment changes in ways that affect a place’sphysical characteristics, temperature, or availability 

of resources, some organisms survive and reproduce, othersmove to new locations, yet others move into the 
transformedenvironment, and some die. 

LS4.D: Biodiversity and Humans 
• Populations live ina varietyofhabitats, andchange in thosehabitats affects the organisms living there. 

Systems and System Models 
• A systemcan be described in terms of its components and their interactions. 

Clarifications and Content Limits 
Clarification Statements: 

• Examplesofenvironmentalchangescould include changes in land characteristics, waterdistribution, 
temperature, food, and other organisms. 

Content Limits: 
• Assessment is limited to a single environmental change. 
• Assessment does not include the greenhouse effect or climate change. 
• Studentsdonot need to know:greenhouseeffect, ultraviolet (UV) radiation, nucleardisasters. 

Science Vocabulary Students Are Expected to Know 
• population � temperature 
• organism � matter 
• community � predator 
• habitat � prey 
• solution � flood 
• resource � frost 
• survive � tide 
• reproduce � warm 
• food � cold fire 
• shelter 
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Science Vocabulary Students Are Not Expected to Know 
� ecosystem � biosphere 
� biotic � sustain 
� abiotic � predation 
� food web � mutualism 
� producer � carrying capacity 
� consumer � volcano 
� decomposer � earthquake 
� photosynthesis � drought 
� pollinate � arid 
� adapt � blight 
� energy flow 

Phenomena 
Some example phenomena for 3-LS4-4: 

• Ariverbankcovered inmilkweederodedafterstrongrainstorms,causingpartoftheriverbankto fall into the 
river.Theremaininglandwasbarewithnoplants.Priortothestorms,Monarchbutterflieswerepresentbythe 
river, but they were not seen once themilkweed was gone. 

• To help ornamental bushes grow, no other plants should grow in the immediate vicinity. 
• Before stocking a lake with fish, the lake pollution needs to be reduced. 
• A late frost threatens the orange groves in Georgia. 
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Performance Expectation 3-PS2-1 
Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion 
of anobject. 

Dimensions 
Planning and Carrying Out Investigations 
• Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair 

tests in which variables are controlled and then number of trials considered. 
PS2.A: Forces and Motion 
• Eachforceactsononeparticularobjectandhasbothstrengthandadirection.Anobjectatresttypicallyhas 

multipleforcesactingonit,buttheyaddtogivezeronetforceontheobject.Forcesthatdonotsumtozerocan 
causechangesintheobject’sspeedordirectionofmotion. (Boundary:Qualitativeandconceptual,buton 
quantitative addition of forces are used at this level). 

PS2.B: Types of Interactions 
• Objects in contact exert forces on each other. 

Cause and Effect 
• Cause and effect relationships are routinely identified. 

Clarifications and Content Limits 
Clarification Statements: 

• Examples could includean unbalanced forceon one sideof a ball canmake it startmoving, andbalanced forces 
pushing on a box from both sideswill not produce anymotion at all. 

Content Limits: 
• Assessment is limited to gravity beingaddressed asa force that pulls objects down. 
• Assessment is limited to one variable at a time: number, size, or direction of forces. 
• Assessment does include normal force, but not name ormagnitude 
• Assessment does not include quantitative force size, only qualitative and relative. 

Science Vocabulary Students Are Expected to Know 
• force • speed 
• balanced • gravity 
• unbalanced • net 
• strength • sum 
• direction • weight (physical) 
• motion 

Science Vocabulary Students Are Not Expected to Know 
• velocity • relative 
• acceleration • scale 
• mass • weight (mass • gravity) 
• friction • Newtons 
• vector • normal force 
• quantitative 
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Phenomena 
Some example phenomena for 3-PS2-1: 

• Kidsofthesamesizeandstrengthplayagameoftugofwar.Whenthesamenumberofkidsareoneachside,a 
ribbon ties to the ropedoesnotmove.Whenmorekidsareon oneside, the ropemoves in thatdirection. 

• Aballrestsontheground,unmoving.Whenitisgentlykicked,itmovesslowlyinthedirectionitwaskicked. 
When it is kicked harder, it movesmore quickly in the direction it was kicked. 

• Aboxissitting inthecenterofa table.Stringsattachedtothe leftandrightsidesof theboxhangoverthesides 
of the table. Identical weights can be attached to the end of these strings. 

• Aflattrackwithpostsandrubberbandsoneitherendsofthe track.Thestudentcanpullacarbackdifferent 
distances to gatherdata. 
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Performance Expectation 3-PS2-2 
Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to 
predict futuremotion. 

Dimensions 
Planning and Carrying Out Investigations 
• Make observationsand/or measurements to produce data to serve as the basis for evidence for an explanation of 

a phenomenon or to test a design solution. 
PS2.A: Forces and Motion 
• The patterns of an object’smotion in various situations can be observedandmeasured; when the past motion 

exhibits a regular pattern, futuremotion can be predicted from it. 
Patterns 
• Patterns of change can be used to make predictions. 

Clarifications and Content Limits 
Clarification Statements: 

• Examples of motion with a predictable pattern could include a child swinging in a swing, a ball rolling back and 
forth in a bowl, and two children on a seesaw. 

Content Limits: 
• Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, 

but the concept that somequantitiesneedboth size anddirection tobedescribed is developed. 
• Students do not need to know: Newton’s laws ofmotion, Lawof Conservation of Energy. 

Science Vocabulary Students Are Expected to Know 
• speed 
• distance 
• height 
• time 
• mass 
• force 
• gravity 
• electrical field 
• staticelectricity 
• distributionofchargedparticles 
• electrical charge 

Science Vocabulary Students Are Not Expected to Know 
• frequency • friction 
• amplitude • acceleration ofgravity 
• displacement • work 
• equilibrium position • power 
• oscillate • mechanical advantage 
• momentum • Coulomb’s law 
• velocity • Faraday cage 
• vector • induction 
• elastic collision • conduction 
• inelastic collision • electron 

� negatively charged 
� positively charged 
� neutral/neutrally charged 
� magnetic field 
� polarity (magnetic) 
� North pole 
� Southpole 
� Attraction 
� Repulsion 
� electromagnet 

• proton 
• atom 
• controlledvariable 
• dependentvariable 
• independent variable 
• kinetic energy 
• potential energy 
• average 
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Phenomena 
Some example phenomena for 3-PS2-2: 

• Aboyandagirlplayonaswingset. In10tries, thegirlcannotget theboy toswinghigherthantheheightshe 
released him. 

• Aballcanbethrownfartherwhenaperson launchestheball fromaplasticball throwerratherthanfrom 
his/her barehand. 

• Amarble isrolleddownaslide.It takesfivesecondsforthemarbletoreachthebottomoftheslide.Thesame 
marble is rolleddownanotherslide.This time, it takes themarble twoseconds to reach thebottomof the 
slide. 
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Performance Expectation 3-PS2-3 
Ask questions to determine cause and effect relationships of electric or magnetic interactions between two objects not 
in contact with each other. 
Dimensions 

Asking Questions and Defining Problems 
• Askquestions that canbe investigated basedon patterns suchas cuaseandeffect relationships. 

PS2.B: Types of Interactions 
• Electric and Magnetic forces between a pair of objects do not require the objects to be in contact. The sizes of the 

forces in each situation depend on the properties of the objects and their distances apart, and, for forces 
between twomagnets, on their orientation relative to each other. 

Cause and Effect 
• Cause and effect relationships are routinely identified, tested, andused to explain change. 

Clarifications and Content Limits 
Clarification Statements: 

• Examplesofanelectricforcecouldincludetheforceonhairfromanelectricallychargedballoonandthe 
electrical forcesbetweena charged rod andpieces of paper; examples of amagnetic force could include the 
force between two permanent magnets, the force between an electromagnet and steel paperclips, and the 
force exerted byonemagnet versus the force exerted by twomagnets. 

• Examplesof cause andeffect relationships could includehow the distancebetweenobjectsaffects strength of 
the force and how the orientation of magnets affects the direction ofmagnetic force. 

Content Limits: 
• Assessment is limited to forces produced by objects that can be manipulated by students, and electrical 

interactions are limited to static electricity. Limit to strictly qualitative observations. 
• Limit content to ask questions about how electric and magnetic objects interact, and the investigation of 

these phenomena within the scope of the classroom. 
• Studentsshouldbeableto identify thedirectionof the force,butnottheshapeof themagneticorelectric 

field. 
Science Vocabulary Students Are Expected to Know 

• magnetic � north pole 
• electric � south pole 
• attraction � positive charge 
• repulsion � negative charge 
• non-contactforce � static electricity 

Science Vocabulary Students Are Not Expected to Know 
• Coulombs law � neutrons 
• Ampere’slaw � electrons 
• force fields � field gradients 
• testcharge � insulator 
• protons � conductor 

Phenomena 
Some example phenomena for 3-PS2-3: 

• Amagnet is place near a paper clip and the paper clipmoves to touch themagnet. 
• A bottle cap dropped past amagnet is captured by themagnet but a spoon is not. 
• Aballoon rubbedagainsta sweater attractsawholegrainoatO-shaped cereal attached toa string. 
• A magnet float on top of anothermagnet when aligned correctly. 
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• Amagnet touching theundersideofaglasstablecanmoveapieceofmetal sittingabove iton topof the table. 
• Two opposite poledmagnets suspended by strings in air will levitate. 
• Magnetic filings placedaround amagnet will move into a pattern around themagnet. 
• Two electrically charged balls rubbed with wool will repel each other. 
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Performance Expectation 3-PS2-4 
Define a simple design problem that can be solved by applying scientific ideas about magnets. 
Dimensions 

Asking Questions and Defining Problems 
• Define a simple problem thatcanbe solved through thedevelopmentofa newor improvedobjector tool. 

PS2.B: Types of Interactions 
• Electric and Magnetic forces between a pair of objects do not require the objects to be in contact. The sizes of the 

forces in each situation depend on the properties of the objects and their distances apart, and, for forces 
between twomagnets, on their orientation relative to each other. 

Interdependence of Science, Engineering, and Technology 
• Scientific discoveries about the natural world can often lead to new and improved technologies, which are 

developed through the engineering design process. 

Clarifications and Content Limits 
Clarification Statements: 

• Examples of problems could include constructing a latch to keep a door shut and creating a device to keep two 
moving objects from touching each other. 

Content Limits: 
• Studentsonlyneedtoknowthebasicsaboutmagnets.Theydonotneedtoknowaboutthemagneticfieldand 

how it is shaped for different objects, etc. 
• Studentsdonotneedtoknowhowamagnetcanmagnetizeotherobjects;theyjustneedtoknowthatitdoes. 

Forexample,apaperclip isnotmagneticbutwill beattracted toamagnet. (Thestudentdoesnotneed to 
know anything about magnetic domains.) 

• Students do not need to know how electricity and magnetism are coupled (that moving electrons create a 
magnetic field and that a changing magnetic field creates a current) 

• Students do not need to know anything about magnets except that they can repel/attract each other based 
on their orientation relative to each other. 

Science Vocabulary Students Are Expected to Know 
• magnetic � north Pole 
• attraction � south Pole 
• repulsion � bar magnet 
• non-contact force 

Science Vocabulary Students Are Not Expected to Know 
• Ampere’slaw � magnetic field 

force fields � exert 
• fieldgradients � interaction 
• conductor � electromagnetism 
• orientation 

Phenomena 
Some example phenomena for 3-PS2-4: 

• The shower leaksbecause the curtain is not secured to the bottomof the bathtub. 
• Things continually fall out of a handbag because the latch is not secure. 
• While working on a project, pencil shavings were dropped on the carpet and the vacuummay not have cleaned 

them all up. 
• Therefrigeratordoorwon’tstayclosed,makingitdifficult tokeepfoodcool. 
• Two carts used in experiments keep damaging each other when they collide. 
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Performance Expectation 4-ESS1-1 
Identify evidence from patterns in rock formations and fossils in rock layers to support an explanation for changes in a 
landscape over time. 

Dimensions 
Constructing Explanations and Designing Solutions 
• Identify the evidence that supports particular points in an explanation. 

ESS1.C: The History of Planet Earth 
• Local, regional, and global patternsof rock formations reveal changes over time due to Earth forces, such as 

earthquakes. The presence and location of certain fossil types indicate the order in which rock layers were 
formed. 

Patterns 
• Patterns can be used as evidence to support an explanation. 

Clarifications and Content Limits 
Clarification Statement: 

Examples of evidence from patterns could include rock layers with marine shell fossils above rock layers with plant 
fossilsandnoshells, indicatingachangefromlandtowaterovertime,andacanyonwithdifferentrocklayersinthe 
walls and a river in the bottom, indicating that over time a river cut through the rock. 

Content Limits: 
• Assessment does not include specific knowledge of the mechanism of rock formation or memorization of 

specific rock formations and layers. 
• Assessment is limited to relative time 
• Excludesearthquakes―theclarificationstatementfocusesongeomorphologyandlandscapechangethrough 

time. The focus is not on tectonics, despite its mention in the DCI. 

Science Vocabulary Students are Expected to Know 
• weathering � landscape 
• erode � shell 
• rockformations � river 
• rock layers � mountain 
• earthquake � canyon 
• glacier � deposit 
• climate � marine 
• fossil 

Science Vocabulary Students Are Not Expected to Know 

• rockstrata � mountain chains 
• oceanbasins � igneous rock 
• glaciation � metamorphic rock 
• watersheds � sedimentary rock 
• geological � terrestrial 
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• aquatic 

Phenomena 
Sample phenomena for 4-ESS1-1: 

• The rockwallson both sides of theGrandCanyon contain layers withmarine fossils, interspersedwith 
layers containing terrestrial fossils. 

• ChurchRock, NewMexico, is a verydryplace far from the sea. However, exposuresof rocks in the area 
contain many fossils of marine organisms. 

• Axel Heiberg Island in the Canadian Arctic is too cold for trees to grow. However, sedimentary rockson the 
islandpreserve hundreds of fossil stumps from large evergreen trees. 
Sihetun, China, isdry andmountainous. Sedimentary rocks exposed in the areapreserve thousands of fish 
fossils.Thesesedimentary rocksaresandwichedbetweenlavaflowrocks. Therearenoactivevolcanoes in this 
part ofChina. 
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Performance Expectation 4-ESS2-1 
Makeobservationsand/ormeasurementstoprovideevidenceoftheeffectofweatheringortherateoferosionby 
water, ice, wind, or vegetation. 

Dimensions 
Planning and Carrying Out Investigations 
• Make observations and/or measurements to produce data to serve as the basis for evidence for an explanation 

of aphenomenon. 

ESS2.A: Earth Materials and Systems 
• Rainfallhelpstosharethelandandaffectsthetypesoflivingthingsfoundinaregion.Water, ice,wind,living 

organisms,andgravitybreakrocks,soils,andsedimentsintosmallerparticlesandmovethemaround. 

Cause and Effect 
• Cause and effect relationships are routinely identified, tested, andused to explain change. 

Clarifications and Content Limits 
Clarification Statement: 
• Examplesof variablesto test could include:angleofslope in thedownhillmovementofwater, amountof 

vegetation, speed of wind, relative rate of deposition, cycles of freezing and thawing of water, cycles of heating 
and cooling, and volume of water flow. 

Content Limits: 
• Students aren’t expected to know the flowof energy that causes the phenomena. 
• Assessment is limited to one form of erosion. 
• Assessment does not include chemical erosion. 
• Students do not need to know: sedimentation, Earth’s interior, crystallization, minerals, the rock cycle, dynamic 

forces, feedback interactions, constructive forces, or deformation. 

Science Vocabulary Students are Expected to Know 
• grass � movement 
• land � cycle 
• tree � weathering 
• ice � ocean 
• rock � sediment 
• win � vegetation 
• water � particle 
• rain � earthquake 
• living thing � volcanoes 
• erosion � thaw 
• freeze 

Science Vocabulary Students Are Not Expected to Know 

• composition � minerals 
• slope � plate tectonics 
• continental boundaries � topography 
• trench 
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Phenomena 
Sample phenomena for 4-ESS2-1: 

• Rocksinthebottomofariverareusuallysmooth,buttherockssittingonthegroundnearbyoften 
have sharp edges and corners. 

• Near it start in Colorado, the bed of the North Platte River is covered with boulders. Some five hundred miles 
away in Nebraska, the bed of the rivers is mostly sand. 

• New gullies appear in a gravel driveway after a heavy rain. 
• Overthecourseofasummerthereisaseriesofmajorstorms.Attheendoftheseason,thechannelofa 

small streamrunning throughgrassypark is significantlywider than itwasbefore the storms. 
• Anasphalt road runspast a very large tree.Next to the tree the pavement is lifted and cracked. 
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Performance Expectation 4-ESS2-2 
Analyze and interpret data from maps to describe patterns of Earth’s features. 

Dimensions 
Analyzing and Interpreting Data 
• Analyze and interpret data tomake sense of phenomenausing logical reasoning. 

ESS2.B: Plate Tectonics and Large-Scale System Interactions 
• The locations ofmountain ranges, deep ocean trenches, ocean floor structures, earthquakes, and volcanoes 

appear inpatterns.Mostearthquakesandvolcanoesoccur inbandsthatareoftenalongtheboundaries 
between continents and oceans. Major mountain chains form inside continents or near their edges. Maps can 
help locate the different land and water features areas of Earth. 

Patterns 
• Patterns can be used as evidence to support an explanation. 

Clarifications and Content Limits 
Clarification Statement: 
• Maps can include topographicmaps of Earth’s land and ocean floor, as well as maps of the locations of 

mountains, continental boundaries, volcanoes, and earthquakes. 

Content Limits: 
• Students do not need to know: the tectonic processes that formEarth’s features. 

Science Vocabulary Students are Expected to Know 
• earthquake � landscape 
• Earth’s surface/crust � mountain chain/range 
• volcaniceruption � continental boundary 
• region � sea floor 
• barrier � collide 
• global � properties 
• local � ocean trench 
• physical characteristic � pressure 
• ocean � topographic map 
• force 

Science Vocabulary Students Are Not Expected to Know 
• rockstrata � igneous rock 
• oceanbasins � metamorphic rock 
• glaciation � sedimentary rock 
• watersheds � terrestrial 
• geological � aquatic 
• mountain chains 
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Phenomena 
Forthisperformanceexpectation,thephenomenaare thepatternsoffeaturesonmapsthatthestudentexamines. 
These patterns can sometimes be described with simple statements as shown below, but the actual phenomenon in 
eachcaseisthepatternonthemap.Ifdescriptivestatementsareused,writersmustbecarefulnottogivethepattern 
of the point of the cluster away to the student. 

Sample phenomena for 4-ESS2-2: 
• There are active volcanoes in Alaska. There are no activevolcanoesnear Buffalo, NewYork. (If this 

statement were to be used to describe the map, then the students task would have to be something 
more thansimplypointingoutthattherearevolcanoesinAlaskaandnonenearBuffalo,suchas 
figuring out thatAlaska is closer to a tectonic plate boundary than isNewYork.) 

• Earthquakes occuroften in western South America.Earthquakesalmost neveroccur on theeastern sideof the 
continent. (If thisstatementwere tobeusedtodescribethemap, thenthestudent’s taskwouldhavetobe 
somethingmorethansimplypointingoutthatthereareearthquakesontheeasternsidemoreoftenthanthe 
western, suchas figuringout thataplateboundary liesalong theeasterncoastofSouthAmerica.) 

• ManyvolcanoesarefoundinaringaroundthePacificOcean.Therearefewerfoundontheedgesofthe 
Atlantic Ocean. (if this statement were to be used to describe the map, then the students task would have to 
be something more than simply point out that there are many volcanoes around the Pacific and few around 
theAtlantic, suchas figuring out that tectonicplantboundaries surround thePacificOcean.) 

• Thereareno mountain ranges inKansas.There aremanymountains inWashingtonState. (If this statement 
weretobeusedtodescribethemap,thenthestudentstaskwouldhavetobesomethingmorethansimply 
pointing out that there are mountains in Washington and none in Kansas, such as figuring out that 
Washington is closer to a tectonic plate boundary thanKansas.) 
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Performance Expectation 4-ESS3-1 
Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses 
affect theenvironment. 

Dimensions 
Obtaining, Evaluating, and Communicating Information 
• Obtain and combine information frombooks andother reliablemedia to explain phenomena. 

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

practical use. 

OR 

ESS3.A: Natural Resources 
• Energy and fuels that humans use are derived from natural sources, and their use affects the environment in 

multiple ways. Some resources are renewable over time, andothers are not. 

Cause and Effect 
• Cause and effect relationships are routinely identified and used to explain change. 

Clarifications and Content Limits 
Clarification Statement: 
• Examples of renewable energy resources could include: 

o Wind energy 
o Water behinddams 
o sunlight 

• Examples of non-renewable energy resources are: 
o Fossil fuels 
o Fissile materials 

• Examples of environmental effects could include: 
o Loss of habitat due to dams 
o Loss of habitat due to surface mining 
o Air pollution from burning of fossil fuels 

Content Limits: 
• The following things should be avoided: 

o Casting fossil fuels in a negative light and alternative fuels in a positive light 
o Pros and cons of one energy source vs. another 
o Cause and effect of acid rain 
o The term “globalwarming” 
o Students do not need to know: 

• Hownatural resourcesare used to generate energy (scientific specifics regarding howburning 
coal creates energy/howwind produces energy, etc.) 
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Science Vocabulary Students are Expected to Know 
• environment • population 
• nature • atmosphere 
• recycle • oil 
• reuse • resource 
• coal • fossil fuel 
• habitat • renewable 
• pollution • nonrenewable 
• dam • conservation 

Science Vocabulary Students Are Not Expected to Know 
• agricultural • petroleum 
• biosphere • derive 
• mineral • extract 
• geological • natural gas 
• hydrothermal • oil shale 
• metal ore • sustainability 
• organic • tar sand 
• deposition 

Phenomena 
Forthisperformanceexpectation,thephenomenaare thepatternsoffeaturesonmapsthatthestudentexamines. 
These patterns can sometimes be described with simple statements as shown below, but the actual phenomenon in 
eachcaseisthepatternonthemap.Ifdescriptivestatementsareused,writersmustbecarefulnottogivethepattern 
of the point of the cluster away to the student. 

Sample phenomena for 4-ESS3-1: 
• Apipelineisbuilttotransportoilfromonelocationtoanother.Astheoilmovesacrossthelandscapeitleaks 

into a river along the way. 
• TheThreeGorgesdamwasbuiltalongtheYangtzeRiverinChina togenerateelectricity.TheChinesedove 

tree lives along the Yangtze River. Building the damaffected this tree. 
• Several wind turbines are placed in a field to provide electricity to neighboring areas. To do this, forest land 

had to be cut down to provide space for the wind turbines. 
• Oil can beused to generate electricity. Oil can be found under the ocean. Seismicwaves are used to locate the 

oil. Becauseof this, 100melonheadwhalesweredisplacedoff the coast ofMadagascar. 
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Performance Expectation 4-ESS3-2 
Generate and compare multiple solutions to reduce the impact of natural Earth processes on humans. (This 
performance expectation integrates traditional science content with engineering through a practice or disciplinary core 
idea). 

Dimensions 
Constructing Explanations and Designing Solutions 
• Generate and compare multiple solutions to a problem based on how well they meet the criteria and constraints 

of the designsolution. 

ESS3.B: Natural Hazards 
• Avarietyofhazards result fromnaturalprocesses (e.g., earthquakes, tsunamis, volcaniceruptions).Humans 

cannot eliminate the hazards but can take steps to reduce their impact. 

ETS1.B: Designing Solutions to Engineering Problems 
• Testing a solution involves investigating how well it performs under a range of likely conditions (secondary to 4-

ESS3-2) 
Cause and Effect 
• Cause and effect relationships are routinely identified, tested, andused to explain change. 

Connections to Engineering, Technology, and Applications of Science: Influence of Science Engineering, 
and Technology on Society and the Natural World 
• Engineers improve existing technologies to develop newones to increase their benefits, to decrease known 

risks, and to meet societal demands. 

Clarifications and Content Limits 
Clarification Statement: 
• Examples of solutions could include designing an earthquake resistant building and improving monitoring of 

volcanic activity. 

Content Limits: 
• Assessment limited to earthquakes, floods, tsunamis, and volcanic eruptions. 

Science Vocabulary Students are Expected to Know 
• environment � population 
• nature � atmosphere 
• recycle � oil 
• reuse � resource 
• coal � fossil fuel 
• habitat � renewable 
• pollution � non-renewable 
• dam � conservation 
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Science Vocabulary Students Are Not Expected to Know 
• agricultural � derive 
• biosphere � extract 
• geological � natural gas 
• hydrothermal � oil shale 
• metal ore � sustainability 
• organic � tar sand 
• deposition � mineral 
• petroleum 

Phenomena 
Forthisperformanceexpectation,thephenomenaare thepatternsoffeaturesonmapsthatthestudentexamines. 
These patterns can sometimes be described with simple statements as shown below, but the actual phenomenon in 
eachcaseisthepatternonthemap.Ifdescriptivestatementsareused,writersmustbecarefulnottogivethepattern 
of the point of the cluster away to the student. 

Sample phenomena for 4-ESS3-2: 
• Hurricanesgeneratehighwinds.Severalbuildingdesignsare beingconsidered to constructbuildings that 

could withstand the force of the wind. 
• Eyjafjallajokull is anactive volcano in Iceland. In preparation for future volcanicactivity, severalevacuation 

routes are beingconsidered. 
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Performance Expectation 4-LS1-1 
Construct an argument that plants and animals have internal and external structures that function to support survival, 
growth, behavior, andreproduction. 

Dimensions 
Engaging in Argument from Evidence 
• Construct an argument with evidence, data, and/or a model. 

LS1.A: Structure and Function 
• Plants and animals have both internal and external structures that serve various functions in growth, survival, 

behavior, and reproduction. 
Systems and System Models 
• A systemcan be described in terms of its components and their interactions. 

Clarifications and Content Limits 
Clarification Statement: 
• Examplesofstructurescouldincludethorns,stems,roots,coloredpetals,heart,stomach,lung,brain,andskin. 

Content Limits: 
• Assessment is limited tomacroscopic structures within plant and animal systems. 
• The student does not need to know about cellular structures like the nucleus, mitochondria, the Golgi 

apparatus, or the endoplasmic reticulum. 

Science Vocabulary Students Are Expected to Know 
• animal features • movement • prey 
• brain • grasp • roots 
• body • habit • skin 
• flow • intruder • stem 
• flower • moisture • stomach 
• growth • organization • survival 
• heart • petal • temperature 
• lung • plant 
• muscle • predator 

Science Vocabulary Students Are Not Expected to Know 
• cell � nervous system 
• detect � organ 
• response � reproductive system 
• bodyplan � vertebrate 
• circulatory system � multicellular 
• digestive system � stimulus 
• elastic � tissue 
• excretory system � enzyme 
• external � xylem 
• intellectual � phloem 
• internal � parenchyma 
• invertebrate � cambium cells 
• muscular system 
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Phenomena 
Some example phenomena for 4-LS1-1: 

• In a field of grass, a butterfly lands on one of the only red poppy flowers in sight. 
• Amanta ray has a flat circular body. Its fins spread out like wings from its body. 
• A pelican can hold up to 3 gallons of water in its pouch. 
• A student seesa hollow, brown copy of a cicada insect attached to the bark of a tree. 
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Performance Expectation 4-LS1-2 
Use a model to describe that animals receive different types of information through their senses, process the 
information in their brain, and respond to the information in different ways. 

Dimensions 
Developing and Using Models 
• Use amodel to test interactions concerning the functioning of a natural system. 

LS1.D: Information Processing 
• Different sense receptors are specialized for particular kinds of information, which may be then processed by 

theanimal’s brain.Animalsareable touse theirperceptionsandmemories toguide theiractions. 
Systems and System Models 
• A systemcan be described in terms of its components and their interactions. 

Clarifications and Content Limits 
Clarification Statement: 
• Emphasis is on systems of information transfer. 

Content Limits: 
• Assessment does not include the mechanismsby which the brain stores and recalls information or the 

mechanisms of how sensory receptors function. 

Science Vocabulary Students Are Expected to Know 
• lens � inner ear 
• vision � eardrum 
• hearing � response 
• senses � habitat 
• muscle � eye 
• organ � lens 
• ear � time 
• middleear � seconds 
• outer ear � memory 

Science Vocabulary Students Are Not Expected to Know 
• Sensory � nerve 
• brain � optic nerve 
• cells � nerve cell 
• retina � nerve tissue 
• pupil � nerve impulse 
• saliva � connecting nerve 
• salivary gland � nerve fiber, 
• vibration � organ system 
• cornea � reflex 
• iris � reflex action 
• brainstem � reaction time 
• consumer � cue 
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Phenomena 
Some example phenomena for 4-LS1-2: 

• A bear cub in the woods cries out. Its mother immediately runs toward it. 
• Adeerwalksinthewoods.It turnssuddenlyandmovesoff inadifferentdirection.Afewminuteslater,askunk 

appears from thebushes. 
• Acatsitson a stonewall. Amouseappearsat thebaseofanearby tree. Thecat springsafter themouse. 
• Ahawkfliesoverhead.Suddenly, itdivestowardthetallgrass.Amomentlater, itreturnstothesky,asnakein 

its claws. 
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Performance Expectation 4-PS3-1 
Use evidence to construct an explanation relating the speed of an object to the energy of that object. 

Dimensions 
Constructing Explanations and Designing Solutions 
• Use evidence (e.g., measurements, observations, patterns) to construct an explanation. 

PS3.A: Definitions of Energy 
• The faster a given object is moving, the more energy it possesses. 
Energy and Matter 
• Energy can be transferred in various ways and between objects. 

Clarifications and Content Limits 
Clarification Statements: 
• Assessment does not include quantitative measures of changes in the speed of an object or on any precise or 

quantitative definition ofenergy. 
• Studentsare expected to know that energy canbeexpressed through sound, heat, light, andmotion. 
• Students do not need to know: how to calculate speed, the change in speed (acceleration), or energy. This 

standard is limited tomaking strictly qualitative or comparative observations. 

Science Vocabulary Students Are Expected to Know 
• volume 
• collision 
• heat transfer 
• spring (coil) 
• forms of energy (sound, heat, light, motion) 
• conservation ofenergy 
• stored energy 
• energy transfer 
• gravity 
• speeds up 
• slows down 
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Science Vocabulary Students Are Not Expected to Know 
• potentialenergy � thermal energy 
• kineticenergy � acceleration 

• velocity 

Phenomena 
Some example phenomena for 4-PS3-1: 

• Craters on the moon vary greatly in size. 
• One drum can be used to produce loud or quiet percussion sounds. 
• A small bouncing basketball sounds louder than a large bouncing basketball. 
• Damage caused during a high-speed collision is greater thanwhen speedsare slower. 
• A ceramic bowl dropped from a greater height will have a larger debris pattern. 
• Similar water balloons can create different-sized splashes when they break. 
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Performance Expectation 4-PS3-2 
Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and 
electric currents. 

Dimensions 
Planning and Carrying Out Investigations 
• Make observations to produce data to serve as the basis for evidence for an explanation of a phenomena or to 

test a designsolution. 
PS3.A: Definitions of Energy 
• Energy canbemoved fromplace toplace bymovingobjects-or through sound, lightorelectric currents. 

PS3.B: Conservation of Energy and Energy Transfer 
• Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be 

transferred fromoneobject toanother, therebychangingtheirmotion. Insuchcollisions, someenergy is 
typicallyalso transferred to thesurroundingair; asa result, theairgetsheatedandsound isproduced. 

• Light also transfers energy from place to place. 
• Energycanalsobetransferredfromplace toplacebyelectriccurrents,whichcan thenbeused locally to 

produce motion, sound, heat, or light. The currents may have been produced to begin with by transforming the 
energy of motion into electrical energy. 

Energy and Matter 
• Energy can be transferred in various ways and between objects. 

Content Limits 
Content Limits: 
• Assessment does not include quantitative measurements of energy. 
• Identifying howenergy is transferred (example: conduction vs. convection) is not part of thisPE. 
• Studentsdonotneedtoknow:howtodocalculations.Thisstandardislimitedtostrictlymakingobservations. 

Students should know that energy can be given off as heat or light, but not specifics such as convection, thermal 
radiation, etc. 

Science Vocabulary Students Are Expected to Know 
• energytransfer � flow 
• current � electrical 
• heat transfer � heat conduction 
• collision � conversion 
• speed 

Science Vocabulary Students Are Not Expected to Know 
• kineticenergy � friction 
• potentialenergy � hertz 
• radiation � electromagnetic radiation 
• convection � magnitude 
• transmission � motion energy 
• reflection � electric circuit 
• decibels � thermal 
• resonance � conservation ofenergy 
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Phenomena 
Some example phenomena for 4-PS3-2: 

• A light bulb can be powered using the motion of a hamster wheel. 
• A drinking glass can be broken by a person singing a certain note. 
• An ice cubemelts faster on darker colored paper than on lighter colored paper. 
• A fan (with blades angled at 45 degrees)will spin whenplaced safely over burning candles. 
• If the handle of a cooking pot is metal it will get hot, while if its rubber it will not. 
• Touching a Van de Graaff generator will make youhair stick up. 
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Performance Expectation 4-PS3-3 
Ask questions and predict outcomes about the changes in energy that occur when objects collide. 

Dimensions 
Asking Questions and Defining Problems 
• Askquestions that canbe investigatedandpredict reasonableoutcomesbasedonpatternssuchas cause-and-

effect relationships. 
PS3.A: Definitions of Energy 
• Energy canbemoved fromplace toplace bymovingobjectsor throughsound, light, or electric currents. 

PS3.B: Conservation of Energy and Energy Transfer 
• Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be 

transferred fromoneobject toanother, therebychangingtheirmotion. Insuchcollisions, someenergyis 
typicallyalso transferred to thesurroundingair;asa result, theairgetsheatedandsound isproduced. 

PS3.C: Relationship Between Energy and Forces 
• Whenobjects collide, the contact forces transfer energy soas to change theobject’smotions. 

Energy and Matter 
• Energy can be transferred in various ways and between objects. 

Clarifications and Content Limits 
Clarification Statements: 
• Emphasis ison thechange in theenergydue to thechange inspeed, noton the forces,asobjects interact. 

Content Limits: 
• Assessment does not include quantitative measurements of energy. 
• Students do not need to know: names of energy types, how to calculate energy or forces. 

Science Vocabulary Students Are Expected to Know 
• sound 
• light 
• heat 
• electrical currents 
• motion 
• magnets 
• magnetic 

5th Grade OSAS Science Cluster/Item Specifications 48 



        

        
     
     
    
     

 
 

     
                      

  
                        

  
                      

      
                       

                  

Science Vocabulary Students Are Not Expected to Know 
• kineticenergy � vector 
• potentialenergy � magnitude 
• friction � elastic 
• force fields � inelastic 

Phenomena 
Some example phenomena for 4-PS3-3: 

• A large wave crashes into the cliffs of Étretat and some rocks are knocked loose. A small wave then crashes into 
the cliffs. 

• Apersonhitsanailwithahammerandthenail isdrivenintoaboard.Thepersonswingsthehammeragain,but 
misses thenail. 

• A person walks down a hallway. The sound of their shoes on the floor can be heard many feet away. There 
person then runs down the hallway. 

• Abowlerrollsaballdownalane.Itslamsintothepinsandknocksseveralof themdown.Afterthepinsare 
reset, thebowler rolls the ball down the laneagain. Theballmissesandknocksdownnopins. 
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Performance Expectation 4-PS3-4 
Apply scientific ideas to design, test, and refine a device that converts energy from one form to another. 

Dimensions 
Constructing Explanations and Designing Solutions 
• Apply scientific ideas to solve design problems. 

PS3.B: Conservation of Energy and Energy Transfer 
• Energycanalsobetransferredfromplace toplacebyelectriccurrents,whichcan thenbeused locally to 

produce motion, sound, heat, or light. The currents may have been produced to begin with by transforming the 
energy of motion into electrical energy. 

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

practical use. 
ETS1.A: Defining Engineering Problems 
• Possible solutions to aproblem are limited by availablematerials and resources (constraints). The success of a 

designed solution is determined by considering the desired features of a solution (criteria). Different proposals 
for solutions can be compared on the basis of how well each one meets the specified criteria for success or how 
well each takes the constraints into account. 

Energy and Matter 
• Energy can be transferred in various ways and between objects. 

Clarifications and Content Limits 
Clarification Statement: 
• Examples of devices could include electric circuits that convert electrical energy into motion energy of a vehicle, 

light,orsound;and,apassivesolarheaterthatconvertslight intoheat.Examplesofconstraintscouldinclude 
the materials, cost, or time to design the device. 

Content Limits: 
• Devices should be limited to those that convert motion energy to electric energy or use stored energy to cause 

motion or produce light or sound. 

Science Vocabulary Students Are Expected to Know 
• electric current 
• electrical energy 
• magnetic 
• motion 
• speed 
• conservation 
• measurement ofmotion 
• gravitational 
• battery 
• conversion 
• properties 
• chemical 
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Science Vocabulary Students Are Not Expected to Know 

• mass 
• net force 
• velocity 
• relative position 
• constant speed 
• directionofmotion 
• directionofaforce 
• deceleration 

Phenomena 

• independent 
• economic 
• control 
• impact 
• inertia 
• Newton’s laws (1st, 2nd, 3rd) 
• stationary 
• frame ofreference 

• potential energy 
• mechanical energy 
• kinetic energy 
• conserve 
• motion energy 
• relative 
• chemical energy 

Engineering practices are built aroundmeaningful design problems rather than phenomena; so for this standard, a 
design problemand associated competing solutions will replace phenomena. 
Some example design problems for P-PS3-4: 

• A front door does not have an alarm. Anyalarm that is addedneeds to be heard in the backhallway. 
• Apersonhikingonahotdayneedsto takea fantostaycool.Thefanmustbesmallsothat itdoesnotaddto 

the weight of the hiker’s pack but must also last the entire hike. 
• The water in a house is heated with electricity purchased from a power company. A decision is made to instead 

heat thewaterusingelectricitygeneratedwithsolarpanelsontheroof.Thewaterheatermustheatenough 
water tomeet the needsof thehomebut the costof installationand/ormaintenance cannotexceed the 
family’s budget. 

• Amotor isadded toa toy car fora race.Themotormustbeable tomove thecaracrossa roomatahigh speed. 
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Performance Expectation 4-PS4-1 
Develop a model of waves to describe patterns in terms of amplitude and wavelength, and that waves can cause objects 
to move. 

Dimensions 
Developing and Using Models 
• Developamodelusingananalogy,example,orabstract representation todescribeascientificprinciple. 

PS4.A: Wave Properties 
• Waves, which are regular patterns of motion, can be made in water by disturbing the surface. When waves 

moveacrossthesurfaceofdeepwater, thewatergoesupanddowninplace; there isnonetmotion inthe 
direction of the wave except when the water meets a beach. 

• Waves of the same type can differ in amplitude (height of the wave) and wavelength (spacing between wave 
peaks). 

Patterns 
• Similarities and differences in patterns can be used to sort, classify, andanalyze simple rates of change for 

natural phenomena. 

Clarifications and Content Limits 
Clarification Statements: 
• Examplesofmodels could includediagrams, analogies,andphysicalmodelsusingwire to illustrate wavelength 

and amplitude ofwaves. 
• Acceptable clustersmay include: amplitude andwavelength, motion of an object, or both. 

Content Limits: 
• Limited to physically visible mechanical waves. 
• Assessment doesnot include interference effects, electromagneticwaves, non-periodicwaves, orquantitative 

models of amplitude and wavelength. 
• Examples of objects being moved by waves are limited to up and down motion. Horizontal motion is above 

grade level due to the other factors involved. 
• Don’t directly reference energy. Energy is addressed in 4-PS3. 

Students do not need to know 
• Types of waves: sound, light, non-periodic, compression 
• Particle movement 
• Quantitative models 
• Behaviors ofwaves: 

o Absorption 
o Reflection 
o Refraction 
o Transmission 
o Interactions with different materials (angle of incidence, amount of reflection or absorption, light being 

refracted into colors) 
o Reflection is limited to the concept 
o Howwaves are reflected and the details of reflection (as well as other behaviors) are covered in MS-PS4-

2. 
• Wave calculations 
• Motion of objects in the ocean due to ocean currents 
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Science Vocabulary Students Are Expected to Know 
• wave 
• amplitude 
• wavelength 
• crest 

Science Vocabulary Students Are Not Expected to Know 
• electromagnetic � ultraviolet 
• non-periodic � gamma rays 
• compression � X-rays 
• particle � angle of incidence 
• transmission � concave 
• seismicwave � convex 
• radiowave � diffraction 
• microwave � constructive Interference 
• infrared � destructiveInterference 

Phenomena 
Some example phenomena for 4-PS4-1: 

• medium 
• period 
• periodic 

• resonance 
• refraction 
• absorption 
• reflection 
• pitch 
• sound wave 
• light wave 

• trough 
• peak 
• rate 
• property 

• A boat floating in the ocean is tied to a pier. The boat rises and falls with the waves. 
• Twostudentsholdendsofarope.Onestudentliftsherend,andthendropsit towardtheground.Therope 

forms a wave that travels from that student to the other student. 
• The sand waves on a windy beach get bigger and more pronounced over time. They are regular and evenly 

spaced. 
• A surfer riding awave staysup if shemovesalong thewavebut falls as soonasshe stopsmoving. 
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Performance Expectation 4-PS4-2 
Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen. 

Dimensions 
Developing and Using Models 
• Develop amodel to describe phenomena. 

PS4.B: Electromagnetic Radiation 
• An object can be seen when light reflected from its surface enters the eyes. 

Cause and Effect 
• Cause-and-effect relationships are routinely identified. 

Clarifications and Content Limits 
Content Limits: 
• Assessment does not include: 

o Knowledge of specific colors reflected and seen; 
o The cellular mechanisms of vision; 
o How the retinaworks 

Science Vocabulary Students Are Expected to Know 
• energy � reflective 
• light ray � surface 
• path of light � properties of light 
• reflection 

Science Vocabulary Students Are Not Expected to Know 
• particle � refraction 
• transmission � absorption 
• angleofincidence � wave 
• angleof reflection � field 
• concave � illuminate 
• convex � diffuse reflection 
• diffraction � specular reflection 
• constructive interference � spectrum 
• destructive interference � prism 

Phenomena 
Some example phenomena for P-PS4-2: 

• A person can see a cat in the mirror. The cat is otherwise hidden from view. 
• Aperformance is being watched by a person. Another person stands up and blocks the view. 
• Aflashlight ispointedatadoor inadarkroom.Thedoor is theonlyobjectseen in theroom. 
• The moon is seen at night. 
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Performance Expectation 4-PS4-3 
Generate and compare multiple solutions that use patterns to transfer information. 

Dimensions 
Constructing Explanations and Designing Solutions 
• Generateandcomparemultiplesolutionstoaproblem,basedonhowwelltheymeetthecriteriaand 

constraints of the design solution. 
PS4.C: Information Technologies 
• Digitized information can be transmitted over long distances without significant degradation. High-tech devices, 

suchascomputersorcellphones,canreceiveanddecodeinformation-convert it fromdigitizedformtovoice-
and vice versa. 

EST1.C: Optimizing the Design Solution 
• Differentsolutionsneedtobetestedinordertodeterminewhichofthembestsolvestheproblem,giventhe 

criteria andconstraints. 
Patterns 
• Similarities anddifferences in patterns canbe used to sort and classify designedproducts. 

Clarifications and Content Limits 
Clarification Statements: 
• Examples of solutions could include: 

o drums sending coded information through sound waves; 
o using agrid of 1’s and0’s, representing black andwhite, to send information about a picture; 
o using Morse code to send text 

Content Limits: 
• Students do not need to know: 

o thedifferent partsof theelectromagnetic spectrum(visible,microwave, x-ray, radiowave,etc.); 
o binary coding or how it works; 
o that light is made up of an electric andmagnetic field; 
o transverse vs. longitudinalwaves; 
o how information getsencoded; 
o howdifferent formsof communicating informationwork (Morsecodevs. something likea telephone) 

Science Vocabulary Students Are Expected to Know 
• reflect � electricity 
• vibrate � coded 
• vibration � Morse code 
• absorb � digital 
• properties � store 
• soundwave � transfer 
• wave � convert 
• communicate 
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Science Vocabulary Students Are Not Expected to Know 
• amplitude 
• lightemission 
• light refraction 
• transmit 
• wavelength 
• wavepeaks 
• lightwave 
• electromagnetic 
• frequency 
• wavepacket 
• lightscattering 
• light transmission 

Phenomena 
Some example phenomena for P-PS4-3: 

� electric field 
� magnetic field 
� photon 
� radio wave 
� x-ray 
� binary 
� electron 
� pixel 
� CCD 
� transverse 
� longitudinal 

• In July 2015, the NewHorizonsSpace Probe flewpast Pluto. The space probe is taskedwith taking detailed 
picturesofPlutosothatscientistsonEarthcanstudyitsfeatures.However,thespacecraftcanonlysend 
sequences of numbers back to Earth. 

• Amanwantstosendanurgentmessagetohiswifewhoisa longdistanceaway. Itwould taketoo longtodrive 
to his wife and deliver the message himself. The only way he can communicate is through an electrical wire that 
is set up between the two locations. 

• Twopeoplewanttocommunicateanumber1through10overalargedistance.Theyhavenotelephonesor 
other means of communication. They are close enough that they can see or hear each other, however, a river 
separates them so they cannot reach each other. 

• To people want to communicate over a large distance. However, the power is out and so they cannot use the 
telephone.All theyhave isastring that isstretchedbetweentehri twohouses.Attachedto theendofeach 
string isametalcan. Themessages theywant tobeable tosendconsistsofnumbers1through10. 
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Performance Expectation 5-ESS1-1 
Support an argument that the apparent brightness of the sun and stars is due to their relative distances from Earth. 

Dimensions 
Engaging in Argument from Evidence 
• Support an argument with evidence, data, or a model. 

ESS1.A: The Universe and Its Stars 
• The sun is a star that appears larger and brighter than other stars because it is closer. Stars range greatly in their 

distance fromEarth. 
Scale, Proportion, and Quantity 
• Natural objects exist from the very small to the immensely big. 

Clarifications and Content Limits 
Content Limits: 
• Assessment is limited to relative distances, not sizes, of stars. 
• Assessmentdoesnot includeother factors thataffect apparentbrightness (suchasstellarmasses, age, stage, 

etc.). 
• Students do not need to know specific stars and their names. 
• Studentsdonot need to knowanything about luminosity andhow that isaffectedby the size/ageofa star. 
• Students do not need to knowwhat flux is or how to calculate it. 
• Assessment does not include absolute brightness. 

Science Vocabulary Students Are Expected to Know 
• space • star brightness 
• planet • constellation 
• sun’s size • galaxy 
• solar system • visible 
• moon • astronomical 
• burn 

Science Vocabulary Students Are Not Expected to Know 
• lunar phase • fusion 
• eclipse • radiation 
• celestial • spectrum 
• mass • star size 
• comet • star composition 
• light year • star formation 
• astronomical unit • star types 
• emit • luminosity 
• interstellar • flux 
• fission 

5th Grade OSAS Science Cluster/Item Specifications 57 



        

 
     
               
                
                  
           
             

Phenomena 
Some example phenomena for 5-ESS1-1: 

• Most stars cannot be seen during the daytime but can be seen at night. 
• The sun is never seen at the same time as other stars in the sky. 
• Alpha Centauri A is larger than the sun but does not look as bright in the sky. 
• Street lights that are farther away from you look dimmer. 
• A car’s lights become brighter as it drives toward you at night. 
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Performance Expectation 5-ESS1-2 
Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and 
night, and the seasonal appearance of some stars in the night sky. 

Dimensions 
Analyzing and Interpreting Data 
• Represent data in graphical displays (bar graphs, pictographs, and/or pie charts) to reveal patterns that indicate 

relationships. 
ESS1.B: Earth and the Solar System 
• TheorbitsofEartharound thesunand of themoonaroundEarth, togetherwith therotationofEarthaboutan 

axis between its North and South poles, cause observable patterns. These include day and night; daily changes 
in the lengthanddirectionofshadows;anddifferentpositionsof thesun,moon,andstarsatdifferent timesof 
the day, month, and year. 

Patterns 
• Similarities and differences in patterns canbe used to sort, classify, communicate, andanalyze simple rates of 

change for naturalphenomena. 

Clarifications and Content Limits 
Content Limits: 
• Examples of patterns could include the position and motion of Earth with respect to the sun and selected stars 

that are visible only in particular months. 
• While the namesof celestial objects, stars, or constellations can be included, students are not expected to 

identify them. 
• Objects to be used to assess this PEare limited to the sun, Earth’smoon, Earth, and stars/constellations visible 

in Earth’s nightsky. 
• “Positions of the moon” refers to its location inEarth’s sky andnot its appearance (phase). 
• Assessment does not include cause of seasons, lunar phases, or the position of the sun in the sky throughout the 

year. 

Science Vocabulary Students Are Expected to Know 
• circular motion 
• universe 
• Earth’s rotation 
• galaxy 
• North Pole 
• South Pole 
• axis 
• solar system 
• Milky Way 

• constellation 
• moon phases 
• lunar astronomical 
• orbit 
• tilt 
• annual 
• rotation 
• revolution 

Science Vocabulary Students Are Not Expected to Know 
• eclipse • light year 
• celestial • astronomical unit 
• comet • stellar 
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Phenomena 
Some example phenomena for 5-ESS1-2: 

• The shadow cast by a sundial changes position and size throughout the day. 
• Aconstellation that isviewedrightabovesomeone’shouseat8:00p.m.onenightcanno longerbeseenat8:00 

p.m. in a few months. 
• The sun is seen in the sky only during the day 
• It gets dark out after the sun goes below the horizon 

5th Grade OSAS Science Cluster/Item Specifications 60 



        

   
               
 

 
 

    
            

     
                 

                
                 

               
      

    
              

 
    
  

                  
               

        
           

 
  

             
 

       
     
     
    
    
    
     
    
    
     
     
    
    

 
        

    
    
    

Performance Expectation 5-ESS2-1 
Developamodelusing anexample to describeways thegeosphere, biosphere, hydrosphere, and/oratmosphere 
interact. 

Dimensions 
Developing and Using Models 
• Develop amodel using an example to describe a scientific principle. 

ESS2.A: Earth Materials and Systems 
• Earth’s major systems are the geosphere (solid and molten rock, soil, and sediments), the hydrosphere (water 

and ice), the atmosphere (air), and the biosphere (living things, including humans). These systems interact in 
multiple ways to affect Earth’s surfacematerialsandprocesses.Theocean supportsa varietyof ecosystemsand 
organisms,shapeslandforms,andinfluencesclimate.Windsandcloudsintheatmosphereinteractwiththe 
landforms to determine patterns of weather. 

System and System Models 
• A systemcan be described in terms of its components and their interactions. 

Clarifications and Content Limits 
Clarification Statements: 
• Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of 

theatmosphereonlandformsandecosystemsthroughweatherandclimate;andthe influenceofmountain 
ranges on winds and clouds in the atmosphere. 

• The geosphere, hydrosphere, atmosphere, andbiosphere are each a system. 

Content Limits: 
• Assessment is limited to the interactions of two systems at a time. 

Science Vocabulary Students Are Expected to Know 
• core � boreal forest 
• mantle � deciduous forest 
• crust � grassland 
• geosphere � desert 
• biosphere � savannah 
• hydrosphere � tropical rainforest 
• atmosphere � freshwater 
• solid � marine 
• liquid � high pressure 
• gas � low pressure 
• vapor � currents 
• tundra � circulation 

Science Vocabulary Students Are Not Expected to Know 
• troposphere � thermosphere 
• stratosphere � ionosphere 
• mesosphere � chaparral 
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Phenomena 
Some example phenomena for 5-ESS2-1: 

• The land area found on the beaches around Nantucket Sound in 2016 were about three times the land area in 
the same location in 1984. 

• In2016, Tucson,Arizona receivedmore rainbetween JuneandSeptember than Yuma,Arizona receivedduring 
the entire year. 

• The amount of carbon dioxide in the atmosphere measured at Mauna Loa Observatory in April is 397 parts per 
million. Theamount measuredat the same location the previousSeptemberwas2% less. 

• In1980,thesaltcontentinthefreshwaterBiscayneAquiferinFloridawas50milligramsperliter.In1997,the 
salt content of the same water was 1,000milligrams per liter. 
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Performance Expectation 5-ESS2-2 
Describe and graph the amounts of salt water and fresh water in various reservoirs to provide evidence about the 
distribution of water on Earth. 

Dimensions 
Using Mathematics and Computational Thinking 
• Describe and graph quantities such as area and volume to address scientific questions. 

ESS2.C: The Roles of Water in Earth’s Surface Processes 
• NearlyallofEarth’savailablewaterisintheocean.Mostfreshwaterisinglaciersorunderground;onlyatiny 

fraction is in streams, lakes, wetlands, and the atmosphere. 
Scale, Proportion, and Quantity 
• Standard unit are used to measure anddescribe physical quantities suchas weightand volume. 

Clarifications and Content Limits 
Content Limits: 
• Assessment is limited to oceans, lakes, rivers, glaciers, ground water, andpolar ice caps, andoesnot include the 

atmosphere. 
• Students will not be provided a calculator 

Science Vocabulary Students Are Expected to Know 
• atmosphere 
• cycle 
• Earth’s surface 
• formsofwater 
• fresh water 
• glacial movement 
• global 
• ground water 
• moisture 
• percentage 
• polar ice caps 

• properties of soil 
• reservoir 
• soil composition 
• water capacity 
• feature 
• glacial 
• hydrosphere 
• surface feature 
• water cycle 
• wetland 

Science Vocabulary Students Are Not Expected to Know 
• coastal • distribution 
• crust • hydrological cycle 
• internal 
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Phenomena 
Some example phenomena for 5-ESS2-2: 
ThephenomenaforthesePEsaregivendata.Samplesofphenomenashoulddescribethedataset(s)tobegivenin 
termsofpatternsorrelationshipstobefoundinthedata,andthecolumnsandrowsofahypotheticaltablepresenting 
thedata,evenifthepresentationisnottabular.Thedescriptionofthephenomenonshoulddescribethepresentation 
format of the data (e.g., maps, tables, graphs, etc.): 

Forthisperformanceexpectationthephenomenaareasetofdataontherelativevolumeofwaterindifferent 
reservoirsonEarthusingstandardunitsforweightorvolume.Someexamplesetsofdata for5-ESS2-2: 

• Melting ice from theArctic ice cap is currently adding freshwater to the very saltyArcticOcean. 
• Melting ice from theGreenland IceSheet is currentlyadding freshwater to the very saltyArcticOcean. 
• The PotomacRiver in the eastern United States is tidally influenced over XX%of its length. This tidal influence 

fromtheoceanresults in theportionof theriverneartheoceanbeingamixtureofsaltandfreshwaterand the 
portion of the river far from the ocean being fresh water. 

• Salt water intrusion on Cape Cod, Florida, or California 
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Performance Expectation 5-ESS3-1 
Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources 
and environment 

Dimensions 
Obtaining, Evaluating, and Communicating Information 
• Obtain and combine information from books and/or other reliable media to explain phenomena or solutions to 

a designproblem. 
ESS3.C: Human Impacts on Earth Systems 
• Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, 

streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect 
Earth’s resources and environments. 

Systems and System Models 
• A systemcan be described in terms of its components and their interactions. 

moisture 
percentage 
polar icecaps 
properties of soil 
soil composition 
water cycle 

Clarifications and Content Limits 
Content Limits: 
• None 

Science Vocabulary Students Are Expected to Know 
• atmosphere • 
• cycle • 
• Earth’s surface • 
• formsofwater • 
• fresh water • 
• global • 
• ground water 

Science Vocabulary Students Are Not Expected to Know 
• coastal � 
• crust 
• internal 
• distribution 

hydrological cycle 
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Phenomena 
Engineering practices are built around meaningful design problems rather than phenomena. 

Some example phenomena for 5-ESS3-1: 
• InEngland in1965, therewereabout182,000beecolonies.By2010therewereabout83,000beecolonies. 
• There is a haze in the air in Beijing, China’s capital city, which makes it hard to see long distances. The haze 

becomes worse on cold winter days. 

Some example design problems for 5-ESS3-1: 
• A company is going to put a new logging road in an area where grizzly bears live. The USForest Service tells then 

that theyneedtopayattention towhere theyaregoing toput the road. Thepathof the roadshouldbechosen 
so that it doesn’t disturb grizzly bear habitat very much. 

• A flower garden to attract honeybees is being built. The type and color of flowers, garden placement, and other 
features are chosen to attract honeybees. 
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Performance Expectation 5-LS1-1 
Support an argument that plants get the materials they need for growth chiefly from air and water. 

Dimensions 
Engaging in Argument from Evidence 
• Support an argument with evidence, data, or model. 

LS1.C: Organization for Matter and Energy Flow in Organisms 
• Plants acquire their material for growth chiefly fromair and water. 

Energy and Matter 
• Matter is transported into, out of, and within systems. 

Clarifications and Content Limits 
Clarification Statement: 
• Emphasis is on the idea thatmatter that plantmatter comesmostly fromair andwater, not from the soil. 

Content Limits: 
• Assessment does not include photosynthesis or the photosynthesis reaction equation. Students should know 

thatplantscarryoutphotosynthesis forenergy,buttheydonotneedtoknowthespecificsof theprocessor 
equation. 

Science Vocabulary Students Are Expected to Know 
• organism • photosynthesis • transfer 
• algae • photosynthetic plants • energy flow 
• atmosphere • product • flow chart 
• consumer • transport • conservation 
• cycle • chemical • nutrients 
• matter • convert 

Science Vocabulary Students Are Not Expected to Know 
• plant structure � aerobic 
• producer � anaerobic 
• chemicalprocess � molecule 
• carbon � sugars 
• carbon dioxide 

Phenomena 
Some example phenomena for 5-LS1-1: 

• ANeoregelia plant sitson thebranchofamuch larger kapok tree in theCloudForestof SouthAmerica. 
• Aplantgrowsinaclassroomandthestudentsweighthesoileveryday.Theweightofthesoildoesnotchange 

over time but the plant continues to grow. 
• Spanishmoss hangs from the branchesof a live oak tree in the swamps of Louisiana. 
• Strawberries sold in a supermarket were grown inside of a greenhouse without soil. 
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Performance Expectation 5-LS2-1 
Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment. 

Dimensions 
Developing and Using Models 
• Develop amodel to describe phenomena. 

LS2.A: Interdependent Relationships in Ecosystems 
• Thefoodofalmostanykindofanimalcanbetracedbacktoplants.Organismsarerelatedinfoodwebsinwhich 

someanimalseatplantsforfoodandotheranimalseattheanimalsthateatplants.Someorganisms,suchas 
fungi and bacteria, break down dead organisms (both plants or plant parts and animals) and therefore operate 
as “decomposers.”Decompositioneventually restores (recycles) somematerialsback to the soil.Organismscan 
surviveonly inenvironments inwhich theirparticularneedsaremet.Ahealthyecosystemisone inwhich 
multiplespeciesofdifferent typesareeachable tomeet theirneeds ina relativelystablewebof life.Newly 
introduced species can damage the balance of an ecosystem. 

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems 
• Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. 

Organismsobtaingasesandwaterfromtheenvironmentandreleasewastematter(gas,liquid,orsolid)back 
into the environment. 

Systems and System Models 
• A systemcan be described in terms of its components and their interactions. 

Clarifications and Content Limits 
Clarification Statement: 
• Emphasisisontheideathatmatterthatisnotfood(air,water,decomposedmaterialsinsoil)ischangedby 

plants intomatter thatis food. Examplesofsystemscouldincludeorganisms,ecosystems,andEarth. 
Content Limits: 
• Assessment does not include molecular explanations. 

Science Vocabulary Students Are Expected to Know 
• Organism • consumer • recycle 
• matter • decomposer • environment 
• plant • cycle • system 
• animal • matter • species 
• bacteria • photosynthesis • balance 
• fungus • conserve • material 
• algae • products • model 
• gas • break down • soil 
• nutrients • relationship 
• producer • waste 

Science Vocabulary Students Are Not Expected to Know 
• chemicalprocess � aerobic 
• reaction � anaerobic 
• molecule 
• carbon 
• carbon dioxide 
• oxygen 
• sugar 
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Phenomena 
Some example phenomena for 5-LS2-1: 

• Insects in a terrariumonly survive when bacteria and plants are present. 
• A new fish tankmust rest for 2–3weeks with water before introducing fish or the fish die. 
• Underamicroscope, a sample of soil containsmanybacteria, buta sample ofdesert sanddoesnot. 
• Farmers put fish in stock tanks to keep them clean. 
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Performance Expectation 5-PS1-1 
Develop a model to describe that matter is made of particles too small to be seen. 

Dimensions 
Developing and Using Models 

• Use models to describe phenomena. 
PS1.A: Structure and Properties of Matter 

• Matterofanytypecanbesubdividedintoparticlesthataretoosmalltosee,buteventhenthematterstillexists 
andcanbedetectedbyothermeans.Amodelshowingthegasesaremadefrommatterparticlesthatare too 
smalltoseeandaremovingfreelyaroundinspacecanexplainmanyobservations, includingtheinflationand 
shape of a balloon and the effects of air on larger particles or objects. 

Scale, Proportion, and Quantity 
• Natural objects exist from the very small to the immensely large. 

Clarifications and Content Limits 
Clarification Statement: 

• Examples of evidence supporting a model could include adding air to expand a basketball, compressing air in a 
syringe, dissolving sugar in water, and evaporating salt water. 

Content Limits: 
• Assessment doesnot include theatomic-scalemechanismof evaporation and condensation or thedefiningof the 

unseen particles. 
• Students are expected to know that matter can neither be destroyed nor created. 

Science Vocabulary Students Are Expected to Know 
• matter � evaporate 
• substance � boil 
• particle � condense 
• solid � freeze 
• liquid � melt 
• gas � dissolve 
• vapor � mixture 
• steam � chemical reaction 
• air � energy 
• phase change 

Science Vocabulary Students Are Not Expected to Know 
• atom � solute 
• compound � solvent 
• molecule � precipitant 
• chemicalbond � precipitate 
• solution � reactant 
• homogenous � product 
• heterogeneous � air pressure 
• colloid � Law of conservation of matter 
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Phenomena 
Some example phenomena for 5-PS1-1: 

• A hissing sound can be heard as a bicycle wheel deflates. 
• A sour odor can be smelled frommilk that has been kept too long (or expired). 
• Whenyoupumpairoutofaclosedbottlethatispartiallyfilledwithmarshmallows,themarshmallowsexpandin 

size. However, when youopen thebottle, themarshmallows shrinkback to their original size. 
• Whenyouplacealitmatchintoaglassbottleandaboiledeggissetonthebottleopening, theeggeventually 

gets sucked into the bottle. 
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Performance Expectation 5-PS1-2 
Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, 
cooling, or mixing substance, the total weight of matter is conserved. 

Dimensions 
Using Mathematics and Computational Thinking 

• Measureandgraphquantitiessuchas weight toaddressscientificandengineeringquestionsandproblems. 
PS1.A: Structure and Properties of Matter 

• Theamount(weight)ofmatterisconservedwhenitchangesform,evenintransitionsinwhichitseemsto 
vanish. 

PS1.B: Structure and Properties of Matter 
• Nomatterwhat reactionor change inpropertiesoccurs, the totalweightof the substancedoesnotchange. 

Scale, Proportion, and Quantity 
• Standard units are used to measure and describe physical quantities such as weight, time, temperature, and 

volume. 

Clarifications and Content Limits 
Clarification Statement: 

• Examplesofreactionsorchangescould includemixing,dissolving,andphasechangesthatformnewsubstances. 
Content Limits: 
• Assessment does not include distinguishing mass and weight. 
• Students do not need to know: structure of atoms, specific chemical equations. 

Science Vocabulary Students Are Expected to Know 
• weight � dissolving 
• substance � properties 
• matter � reaction 
• conservation � particles 
• temperature � gas 
• mixing � solid 
• phasechange � liquid 

Science Vocabulary Students Are Not Expected to Know 
• mass � molecules 
• atoms � rates 

Phenomena 
Some example phenomena for 5-PS1-2: 

• A cupofwater is takenout of the freezer and left on a counter. After some time, the frozenwatermelts. 
• Acupofhot teacandissolvemoresugarthanacupofcoldtea,but theybothweighthesameafterthemixing is 

complete. 
• Whenmixedtogether,silvernitrateandsodiumchlorideformsawhitesolidthatweighsthesameasthe 

individual silver nitrate and sodium chloride weighed. 
• • When water, baking soda, and calcium chloride aremixed inside a freezer bag, the bag gets hot and expands. 

Theexpanded freezerbagweighs the sameas the ingredientsdidwhen theywere separate. 
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Performance Expectation 5-PS1-3 
Make observations and measurements to identify materials based on their properties. 

Dimensions 
Planning and Carrying Out Investigations 

• Make observations and measurements to produce data to serve as the basis for evidence for an explanation of 
a phenomenon. 

PS1.A: Structure and Properties of Matter 
• •Measurementsofavarietyofpropertiescanbeusedtoidentifymaterials.(Boundary:Atthisgradelevel, 

mass and weight are not distinguished, and no attempt is made to define the unseen particles or explain the 
atomic-scale mechanism of evaporation and condensation.). 

Scale, Proportion, and Quantity 
• Standard units are used to measure and describe physical quantities such as weight, time, temperature, and 

volume. 

Clarifications and Content Limits 
Clarification Statement: 

• Examplesofmaterials to be identified could includebaking sodaandother powders,metals,minerals, and 
liquids. 

• Examples of properties could include color, hardness, reflectivity, electrical conductivity, thermal conductivity, 
response to magnetic forces, and solubility. 

Content Limits: 
• Assessment does not include density or distinguishing mass and weight. 
• Studentsdonot need to know: chemical reaction equations, balancing reaction equations, atomic-level processes. 

Science Vocabulary Students Are Expected to Know 
• electric � vapor 
• electrically charged � conduction 
• magnetic � relative 
• magneticattraction � conservation ofmatter 
• conductor � phase change 
• changeofstate � dissolve 
• substance � react 
• absorbency � product 
• evaporate � atom 
• metal 

Science Vocabulary Students Are Not Expected to Know 
• insulator � molecule 
• element � forms ofmatter 
• reaction � reactant 
• boiling point � chemical compound 
• melting point � chemical reaction 
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Phenomena 
Some example phenomena for 5-PS1-3: 

• Sugar and flour are white powdery substances. Sugar is soluble in water and flour is not. 
• Threemineral crystals sit on a table. The three crystals are all the same color, resembling clear glass. However, 

theyare all differentminerals.Oneof them isquartz, oneof them ishalite, and the third is calcite. 
• Twonailsareonatable.Whenamagnetisplacedoverthenails,oneofthemmovesfromthetableandsticksto 

the magnet. 
• Twopiecesofwoodarehitwithahammer.Onepieceofwoodhasadepression/dentwherethehammerhitit. 

The other does not have a dent/depression. 
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Performance Expectation 5-PS1-4 
Conduct an investigation to determine whether the mixing of two or more substances results in new substances. 

Dimensions 
Planning and Carrying Out Investigations 

• Conductan investigationcollaboratively toproducedata toserveas thebasisforevidence,using fair tests in 
which variables are controlled and the number of trials are considered. 

PS1.B: Chemical Reactions 
• Whentwoormoredifferent substancesaremixed,anewsubstancewithdifferentpropertiesmaybe formed. 

Cause and Effect 
• Cause-and-effect relationshipsare routinely identified andused to explain change. 

Clarifications and Content Limits 
Clarification Statement: 

• Studentsarenot expected to beable tobalance chemical equations,but shouldbeable tocomplete simple 
mathematical (additionandsubtraction)calculationsinregardtostartingmaterialsandendingmaterials. 

Content Limits: 
• Students are expected to know that matter is neither destroyed nor created. 
• Studentsdonot need to know:Chemical names, chemical symbols, general balancedequation {product +product 

Þ (yields) reactants}, and isotopes, specific chemical reaction types (e.g. oxidation, reduction, decomposition, 
and combustion). 

Science Vocabulary Students Are Expected to Know 
• matter � dissolve 
• substance � flammable 
• particle � odor 
• chemicalproperty � gas 
• physicalproperty � solid 
• mass � liquid 
• volume � mixture 
• density � chemical reaction 
• melting point � gram(s) 
• boiling point � physical change 
• freezingpoint � chemical change 

Science Vocabulary Students Are Not Expected to Know 
• reactant � solute 
• product � precipitant 
• atom � rate of chemicalreaction 
• molecule � acid 
• compound � base 
• chemicalbond � salt (as an ionic crystal) 
• Lawof conservation of mass � fusion 
• Lawofconservationofenergy � fission 
• intramolecular attractions � homogeneous mixture 
• intermolecular attractions � heterogeneousmixture 
• solubility � plasma 
• solvent � pH 
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Phenomena 
Some example phenomena for 5-PS1-4: 

• A peach shrivels and becomes covered with mold. 
• Over time, one metal changes color when exposed to rainwater. However, another metal exposed to rainwater 

does not. 
• Abottlepartially filledwithvinegarsitsonacounter.Anemptyballoonispartially filledwithbakingsoda.When 

theopen endof theballoon isstretchedover thebottle top,ahissing/fizzingsoundcanbeheardand the 
balloon expands. 

• When sugar crystalsare added to vinegar in abowl, the crystals disappear. When crystalsof baking soda are 
added to vinegar in a bowl, the mixture begins to bubble and foam. 

• Table sugar exposed to an open flame transforms into a gooey, dark substance. Wood exposed to an open flame 
transforms intoash. 

• Threetrialsareperformed. In the first trial, blowing/exhalingair intowaterproducesnovisible result. In the 
secondtrial,apieceofpaperthatmeasurestheamountofhydrogenisdippedinto thewaterbeforeaddingair 
andafteraddingair.Thecolorof thepaperbeforeair isadded isdifferent than thecolorof thepaperafterairis 
added. In the third trial, the resultingwater fromthesecondtrial isheatedandcooled.Whenanewpaper is 
dipped into thewater, thecolorof thepaper is thesameastheoriginalcolor, before theairwasblowninto the 
water. 

• When heated, a solid substance seems to melt and then to evaporate. However, the solid does not reform when 
cooled. 

• Amixtureofcornstarchandwaterwillblendwithstirring.Theresultingmixtureisslimyandactsmorelikea 
fluid. However, suddenpressure hardens themixture and it acts more like a solid. 
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Performance Expectation 5-PS2-1 
Support an argument that the gravitational force exerted by Earth on objects is directed down. 

Dimensions 
Engaging in Argument from Evidence 

• Support an argument with evidence, data, or a model. 
PS2.B: Types of Interactions 

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

Cause and Effect 
• Cause-and-effect relationshipsare routinely identified andused to explain change. 

Clarifications and Content Limits 
Clarification Statement: 

• ‘Down’ is a local description of the direction that points toward the center of the spherical Earth. 
Content Limits: 
• Assessment does not include mathematical representation of gravitational force. 
• Study of gravity is limited to gravity on Earth. 
• Students do not need to know: Calculations for weight (weight=mass x gravity), free fall, terminal velocity, 

weightlessness,airresistance,friction,blackholes, inertia,Newton’slawofuniversalgravitation,vacuum. 

Science Vocabulary Students Are Expected to Know 
• Sun • solar system 
• Earth • spherical 
• Earth’s gravity • exert 
• gravity • gravitational 
• space • gravitational force 
• flow • transer 
• magnet • mass 
• period (time) • orbital 
• planet • volume 
• charge • push 
• Earth’s rotation • pull 
• Earth’s surface • force 
• force 

Science Vocabulary Students Are Not Expected to Know 
• attractive • nonlinear 
• direction offorce • gravitational energy 
• directionofmotion • gravitational field 
• field • magnetic field 
• linear • permeate 
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Phenomena 
Some example phenomena for 5-PS2-1: 

• A hard rubber ball dropped in a pool fallsmore slowly than the same ball dropped on land. 
• Afeatherreleasedontopofacliffonabreezydayseemstoflyaway,whileasimilar featherdroppedonflat 

ground on a breezy day lands on the ground. 
• Asmallpieceofclay seton the topofaglobestays inplace,butwhenyouput it on thebottomof theglobe it 

dropsoff.Apieceofclayputat therealnorthpolestays inplace,andalsostays inplaceontherealsouthpole. 
• A basketball flies in an arc before going through the basket. 
• A ball thrown to a dog goes really high before it gets low enough for the dog to catch. 
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Performance Expectation 5-PS3-1 
Usemodelstodescribethatenergyinanimals’food(usedforbodyrepair,growth,motion,andtomaintainbody 
warmth) was once energy from the sun. 

Dimensions 
Developing and Using Models 

• Use models to describe phenomena. 
PS3.D: Energy in Chemical Processes and Everyday Life 

• The energy released [from] food was once energy from the sun that was captured by plants in the chemical 
process that forms plant matter. 

LS1.C: Organization for Matter and Energy Flow in Organisms 
• Foodprovidesanimalswiththematerialstheyneedforbodyrepairandgrowthandtheenergytheyneedto 

maintain body warmth and for motion. (secondary) 
Energy and Matter 

• Energy can be transferred in various ways and between objects. 

Clarifications and Content Limits 
Clarification Statement: 

• Examples of models could include diagrams and flow charts. 
Content Limits: 
• Assessment does not include photosynthesis. 
• Students do not need to know: photosynthesis equation 

Science Vocabulary Students Are Expected to Know 
• energy � transfer 
• matter � light 

Science Vocabulary Students Are Not Expected to Know 
• photosynthesis � chemicals 
• metabolism � reaction 
• atoms � radiation 

Phenomena 
Some example phenomena for 5-PS3-1: 

• Cows eat grass that grew in the sun. 
• Termites eat the wood in trees. 
• Caterpillarseat leavesandgrowbig. 
• Koalas mainly eat eucalyptus leaves. 
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