
http://learn.genetics.utah.edu/content/basics/traits/
http://www.nextgenscience.org/sites/ngss/files/3-LS3-1%20June%202015.pdf


https://jr.brainpop.com/science/animals/classifyinganimals/
https://betterlesson.com/lesson/623417/mammals-and-their-parents-perfect-together
http://learn.genetics.utah.edu/content/basics/observable/
http://www.nextgenscience.org/sites/ngss/files/3-LS3-2%20June%202015.pdf
https://api.betterlesson.com/mtp/lesson/623417/print
https://betterlesson.com/lesson/623417/mammals-and-their-parents-perfect-together


http://viewpure.com/A7LU5Wxc_0Y?start=0&end=0
https://mysteryscience.com/flowers/mystery-3/inheritance-traits-selection/90?r=9276695
https://mysteryscience.com/flowers/mystery-3/inheritance-traits-selection/90?r=9276695




http://www.nextgenscience.org/appendix-d-case-studies
http://www.nextgenscience.org/sites/ngss/files/Appendix%20D%20Diversity%20and%20Equity%206-14-13.pdf




Grade 3 Model Science Unit 4: Traits   

 

Guppies Galore: Groups of students set up a small freshwater aquarium (made from gallon jars) that feature a male guppy, a female guppy, and a green plant. Aft                            
the female guppy goes through her pregnancy and gives birth, the students will then observe, over time, the development of the fry into male and female guppi                          
with characteristics similar to the parents. 

 
 Teacher Professional Learning Resources 

NSTA Web Seminar: Teaching NGSS in Elementary School—Third Grade 

The web seminar began with explaining how to unpack the performance expectations in third grade. It continued with a focus on scientific practices in relation to th
specific standard and performance expectations. Science Talk - what it looks like and sounds like, and how to use it in the classroom, as well as claims, evidence and
reasoning strategies were discussed. The web seminar concluded with an overview of NSTA resources on the NGSS available to teachers by Ted, and a Q & A with 
Carla, Mary, Kathy and Kimber. 

Teaching NGSS in K-5: Constructing Explanations from Evidence 

Carla Zembal-Saul, Mary Starr, and Kathy Renfrew, provided an overview of the NGSS for K-5th grade. The web seminar focused on the three dimensional learning o
the NGSS , while introducing CLAIMS-EVIDENCE-REASONING (CER) as a framework for introducing explanations from evidence. The presenters highlighted and 

discussed the importance of engaging learners with phenomena, and included a demonstration on using a KLEWS chart to map the development of scientific 

explanations of those phenomena.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Heredity: Inheritance and Variation of Traits 

The presenter was Ravit Golan Duncan of Rutgers University. The program featured strategies for teaching about life science concepts that answer questions such as

"How are the characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, an

behave?"  

Dr. Duncan began the presentation by discussing the importance of heredity as a disciplinary core idea. She then described how student learning should progress 

across grade levels and showed examples of common preconceptions. Dr. Duncan also shared strategies and resources for teaching about heredity. Participants had

the opportunity to submit their questions and comments in the chat.  

Visit the resource collection. Continue discussing this topic in the community forums.  
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https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/discuss/
http://ngss.nsta.org/Resource.aspx?ResourceID=321
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar46.aspx
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar49.aspx
http://learningcenter.nsta.org/share.aspx?id=0q0zkMdY90
http://learningcenter.nsta.org/discuss/


Grade 3 Model Science Unit 4: Traits   

 
 

 
 Appendix A: NGSS and Foundations for the Unit 

Analyze and interpret data to provide evidence that plants and animals have traits inherited from parents and that variation of these traits exists in a group of 
similar organisms.  [Clarification Statement:   Patterns  are the similarities and differences  in traits shared  between  offspring and their  parents,  or among siblings. 
Emphasis is on organisms other  than humans.] [Assessment  Boundary:  Assessment  does  not include genetic  mechanisms of inheritance and prediction of traits. 
Assessment  is limited  to non-human examples.]  (3-LS3-1) 

Use evidence to support the explanation that traits can be influenced by the environment.  [Clarification Statement:   Examples of the environment  affecting  a trait 
could include normally tall plants grown with insufficient water  are stunted;  and, a pet  dog that is given  too much food and little exercise  may become  overweight.] 
(3-LS3-2) 

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12  Science  Education: 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyze and interpret data to make sense of 
phenomena using logical reasoning. (3-LS3-1) 

Constructing Explanations and Designing Solutions 

● Use evidence (e.g., observations, patterns) to 
support an explanation. (3-LS3-2) 

▪  

LS3.A: Inheritance of Traits 

● Many characteristics of organisms are inherited 
from their parents. (3-LS3-1) 

● Other characteristics result from individuals’ 
interactions with the environment, which can 
range from diet to learning. Many characteristics 
involve both inheritance and environment. 
(3-LS3-2) 

LS3.B: Variation of Traits 

● Different organisms vary in how they look and 
function because they have different inherited 
information. (3-LS3-1) 

● The environment also affects the traits that an 
organism develops. (3-LS3-2) 

Patterns 

● Similarities and differences in patterns can be 
used to sort and classify natural phenomena. 
(3-LS3-1) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. (3-LS3-2) 

 

 

 

 

 

 
English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring 
explicitly to the text as the basis for the answers. (3-LS3-1),(3-LS3-2) RI.3.1 

Determine the main idea of a text; recount the key details and explain how they 
support the main idea. (3-LS3-1),(3-LS3-2) RI.3.2 

Reason abstractly and quantitatively. (3-LS3-1),(3-LS3-2) MP.2 

Model with mathematics. (3-LS3-1),(3-LS3-2) MP.4 

Generate measurement data by measuring lengths using rulers marked with 
halves and fourths of an inch. Show the data by making a line plot, where the 
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http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://sites.nationalacademies.org/dbasse/bose/framework_k12_science/index.htm
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nextgenscience.org/sites/ngss/files/3-LS3-2%20June%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=67
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nap.edu/openbook.php?record_id=13165&page=61
http://www.nap.edu/openbook.php?record_id=13165&page=158
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=85
http://www.nextgenscience.org/sites/ngss/files/3-LS3-1%20June%202015.pdf
http://www.nap.edu/openbook.php?record_id=13165&page=61


Grade 3 Model Science Unit 4: Traits   

Describe the relationship between a series of historical events, scientific ideas or 
concepts, or steps in technical procedures in a text, using language that pertains 
to time, sequence, and cause/effect. (3-LS3-1),(3-LS3-2) RI.3.3 

Write informative/explanatory texts to examine a topic and convey ideas and 
information clearly. (3-LS3-1),(3-LS3-2),(3-LS4-2) W.3.2 

Report on a topic or text, tell a story, or recount an experience with appropriate 
facts and relevant, descriptive details, speaking clearly at an understandable 
pace. (3-LS3-1),(3-LS3-2)  SL.3.4 

horizontal scale is marked off in appropriate units—whole numbers, halves, or 
quarters. (3-LS3-1),(3-LS3-2) 3.MD.B.4 

 

Third  Grade-  Unit #4: Traits   (8 -10  Days) 

Suggested Pacing Guide  

  

Day Lesson Title 

1 Introduction- Using  Phenomena listed  for Sequence A  

 Lesson  1- An Inventory of My Traits 

2 Lesson 2- Inheritance  and Variation of Traits 

3 Lesson 3- Mammals and  their Parents, Perfect Together 

4 Unit Sequence B- Phenomena 

 Lesson  4- How the environment plays a role in an  organism’s  development 

5 Lesson 5- Bird Beaks 

6 Lesson 6- HSP Science Investigate - Lights,  Plants,  Action!  pg. 100 
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Grade 3 Model Science Unit 4: Traits   

See- ‘What It  Looks Like in  the Classroom’  in  Curriculum Map to  help with  ideas  for variables to add to  investigate 

7 Lesson 7- Why Did the Giraffe Decide to  Be Tall? 

8 Review - Game  available  in  lesson  folder 

  

At  the end of the unit, please look  on Google Drive  for End of Unit  Assessment and End  of  Unit  Assessment STEM  Projects that can be 
completed  for  assessment of  the standards during  the last  3-5 days of the unit  
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Grade 3 Model Science  Unit 5: Continuing the Cycle   

 
Unit Summary 

Do all living things have the same life cycle? 

Are there advantages to being different? 

In this unit of study, students develop an understanding of the similarities and differences in organisms’ life cycles. In addition, students 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. The                       
crosscutting concepts of patterns and cause and effect are called out as organizing concepts for these disciplinary core ideas. Students demonstrate                     
grade-appropriate proficiency in developing and using models and constructing explanations and designing solutions. Students are also expected to use these                   
practices to demonstrate understanding of the core ideas. 

This unit is based on 3-LS1-1 and 3-LS4-2.  

Technology Standards: 

8.1.5.A.2- Format a document using a word processing application to enhance text and include graphics symbols and/or pictures  

8.1.5.A.3- Use a graphic organizer to organize information about problem or issue  

8.1.5.E.1- Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of using print and non-print electronic information sources                       
to complete a variety of tasks.  

8.1.5.F.1- Apply digital tools to collect, organize, and analyze data that support a scientific finding.  

8.2.5.B.6- Compare and discuss how technologies have influenced history in the past century. 

8.2.5.C.4- Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best results with supporting sketches or models.                       
8.2.5.D.2- Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in the design process to evaluate potential solutions.  

8.2.5.D.1- Identify and collect information about a problem that can solved by technology, generate ideas to solve the problem and identify constraints and                       
trade-offs to be considered.  

 

Career Ready Practices: 

CRP4- Communicate clearly and effectively and with reason. 

CRP6-Demonstrate creativity and innovation. 

CRP7-Employ valid and reliable research strategies. 

CRP8-Utilize critical thinking to make sense of problems and persevere  in solving them . 

CRP11- Use technology to enhance productivity. 
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Grade 3 Model Science  Unit 5: Continuing the Cycle   

 

Learning Goal, Target,  and Scales 

Learning Goal: 

Students will be able to develop models to describe that organisms have unique and diverse life cycles but all have 
in common birth, growth, reproduction, and death; and be able to 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. 

 

Learning Target A:  Students can explain how plants and animals have unique and diverse life cycles. 

Learning Target B: Students can explain differences in characteristics between individuals of the same species               
provide advantages in surviving, finding mates, and reproducing.  
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Grade 3 Model Science  Unit 5: Continuing the Cycle   

                                        Unit Sequence A  

Standards: (3-LS1-1) Develop models to describe that organisms have unique and diverse life cycles but all have in common birth, growth, reproduction, and                       
death. [Clarification Statement: Changes organisms go through during their life form a pattern.] [Assessment Boundary: Assessment of plant life cycles is limited to                      
those of flowering plants. Assessment does not include details of human reproduction.]  

Essential Question: Do all living things have the same life cycle? 

Assessments: End of Unit Assessment and/or choose a STEM Assessment project from the folder on Google Drive 

Concepts Formative Assessment 

● Science findings are based on recognizing patterns. 

● Similarities and differences in patterns can be used to sort and classify 
natural phenomena. 

● Patterns of change can be used to make predictions. 

● Reproduction is essential to the continued existence  of every kind of 
organism. 

● Plants and animals have unique and diverse life cycles. 

Students who understand the concepts are able to: 

● Sort an organism's (inherited traits) using similarities and differences in 
patterns. 

● Make predictions using patterns of change. 

● Develop models to describe  phenomena. 

● Develop models to describe  that organisms have unique and diverse life 
cycles but all have in common birth, growth, reproduction, and death. (I.e., 
Changes organisms go through during their life form a pattern.) (Assessment 
of plant life cycles is limited to those of flowering plants. Assessment does 
not include details of human reproduction.) 

Vocabulary:  

● reproduction 
●  life cycle 
● inherited traits 

Resources:  

Google Drive- Daily lesson plans are provided in unit folders 

Lesson 1- Intro. to Life Cycles  

Lesson 2- Mystery Science: “Why  Do Plants Grow Flowers?” 

Mystery Science- Why Do Plants Grow Flowers?  

Lesson 3- Mystery Science: “ Why do Plants Grow Fruit?”  

Mystery Science: Why do Plants Grow Fruit? 

Lesson 4- Life Cycle of Ladybug  
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https://mysteryscience.com/flowers/mystery-2/reproduction/89?r=9682567
https://mysteryscience.com/flowers/mystery-1/flowering-reproduction/91?r=9682567#slide-id-0
http://www.nextgenscience.org/sites/ngss/files/3-LS1-1%20June%202015.pdf


Grade 3 Model Science  Unit 5: Continuing the Cycle   

 

Additional Resources: 

 HSP Science- Chapters 1 , 2, and 3 

 Patterns:Do You  See What I See?(green leveled reader) 

Living Things Grow and Change  (blue  leveled reader) 

Health Text book 

Suggested Books: 

The Reason for a Flower by Ruth Heller 

Ladybug by David M. Schwartz 

Videos: 

Study Jams: Animal Life Cycles 

http://studyjams.scholastic.com/studyjams/jams/science/animals/animal-life-
cycles.htm 

SciShow Kids -- Salmon Life Cycle 
http://viewpure.com/wtrC7rvetH0?start=0&end=0 

 

Materials:  Please  see individual lesson plans Links: Also found within lesson plans 

PBS  Learning: Plant Life Cycles  - 
https://nj.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_plantcycle/plant-l
fe-cycles/#.WUQU4TPMwch 

Mystery Science - Word Document- Standard Correlation to Mystery Science 
Website  

https://docs.google.com/document/d/1GOPq6_ED2-yqyAfj5WiQzEo8_wmu4jOkX
bVrY2Y-4JM/edit#heading=h.t4blkkbtkb17 

 

 

Ecology in the Classroom-  

Painted Lady Butterflies 

Phenomena: 
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https://nj.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_plantcycle/plant-life-cycles/#.WUQU4TPMwch
https://nj.pbslearningmedia.org/resource/tdc02.sci.life.colt.lp_plantcycle/plant-life-cycles/#.WUQU4TPMwch
https://docs.google.com/document/d/1GOPq6_ED2-yqyAfj5WiQzEo8_wmu4jOkXbVrY2Y-4JM/edit#heading=h.t4blkkbtkb17
https://docs.google.com/document/d/1GOPq6_ED2-yqyAfj5WiQzEo8_wmu4jOkXbVrY2Y-4JM/edit#heading=h.t4blkkbtkb17
http://viewpure.com/wtrC7rvetH0?start=0&end=0
http://studyjams.scholastic.com/studyjams/jams/science/animals/animal-life-cycles.htm
http://studyjams.scholastic.com/studyjams/jams/science/animals/animal-life-cycles.htm


Grade 3 Model Science  Unit 5: Continuing the Cycle   

variety of seeds to grow flowering plants 

 

 

                                       Unit Sequence B  

Standard (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. [Clarification Statement: Examples of cause and effect relationships could be plants that have larger thorns                     
than other plants may be less likely to be eaten by predators; and, animals that have better camouflage coloration than other animals may be more likely to surv                           
and therefore more likely to leave offspring.]  

Essential Questions:  Are there advantages to being different? 

Assessments: End of Unit Assessment and/or choose a STEM Assessment project from the folder on Google Drive 

Concepts Formative Assessment 

● Cause-and-effect relationships are  routinely identified and used to explain 
change. 

● Sometimes the differences in characteristics between individuals of the 
same species provide  advantages in surviving, finding mates, and 
reproducing. 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● Use evidence (e.g., observations, patterns) to construct an explanation. 

● 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. Examples of 
cause-and-effect relationships could include: 

✓ Plants that have larger thorns than other plants may be less likely to be 
eaten by predators. 

✓ Animals that have better camouflage coloration than other animals may 
be more likely to survive and therefore more likely to leave offspring. 

Vocabulary: adaptations Resources: 

Google Drive- Daily lesson plans are provided in unit folders 

Lesson 5- Animal Adaptations, Their Best Defense  

Lesson 6- Fish, Vertebrates of the Seas  

Lesson 7- Create An Animal    
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http://www.nextgenscience.org/sites/ngss/files/3-LS4-2%20June%202015.pdf


Grade 3 Model Science  Unit 5: Continuing the Cycle   

 

Additional Resources: 

HSP Science - Chapter  3 -Lesson 1 

Books: 

Videos:  

Plant Adaptations - 
http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-adaptatio
ns.htm 

 

Materials: Please see individual lesson plans Links:  Located in individual lessons 

Ecology in the Classroom:  N/A  

Phenomena: 

Spider Web - https://www.ngssphenomena.com/#/spider-web/ 

Ears are Structures with Function- 

https://www.ngssphenomena.com/#/ears-are-structures-with-function/ 

Thorny Devils’ Drink -  

https://www.ngssphenomena.com/#/thornydevilsdrink/ 

Tree Hopper Ant- 

https://www.ngssphenomena.com/#/treehopperant/ 

 

 

 

 

 
What It Looks Like in the Classroom 

In third grade, students learn that the changes an organism goes through during its life form an observable pattern. Although different types of organisms have 
unique and diverse life cycles,  they follow a pattern of birth, growth, reproduction, and death. While observing and studying life cycles,  students should look closely 
for patterns of change and use these observed patterns to make  predictions. They should also sort and classify a variety of organisms using the similarities and 
differences they observe. For example,  flowering plants begin as seeds. With the right conditions, the seeds germinate and grow, from small seedlings to adult plants. 
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http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-adaptations.htm
https://www.ngssphenomena.com/#/treehopperant/
https://www.ngssphenomena.com/#/thornydevilsdrink/
http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-adaptations.htm
https://www.ngssphenomena.com/#/spider-web/
https://www.ngssphenomena.com/#/ears-are-structures-with-function/
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Adult plants then produce flowers that, once pollinated, will produce seeds from which the next generation will grow. 

Animals, likewise, go through observable patterns of change, which allow students to sort and classify them based on the stages of their life cycles. Some animals, for 
example, undergo complete metamorphosis; others go through incomplete metamorphosis; while others do not undergo metamorphosis at all. Some animals begin 
their life  cycles with a live birth, while others hatch from eggs. Students should develop models to describe the unique and diverse life cycles of organisms. They can 
draw diagrams, build physical models, or create  presentations to show the patterns of change that make up the life cycles of given organisms. As students become 
familiar with the stages in the life cycles of different types of plant and animals, they will come to understand that reproduction is essential to the continued 
existence of every kind of organism. 

 In Unit 4: Traits, students learned that organisms have traits that are inherited from their parents. This process occurs during reproduction. While observing and 
identifying traits of a specific species or type of organism, students also learned that there are differences in characteristics within the same species. In this unit, 
students learn that these  differences in characteristics among individuals of the same species sometimes provide  advantages in survival, finding mates, and 
reproducing. For example,  when comparing plants from the same species, those with larger or more abundant thorns may be less likely to be  eaten by a predator. 
Likewise, animals with better camouflage coloration may be more likely to survive and therefore more likely to leave offspring. As students read about, observe,  and 
discuss variations in organisms’ characteristics, they should identify cause-and-effect relationships that help explain why any variation might give an advantage in 
surviving or reproducing to some members of a species over others. 

 
Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students need opportunities to read about the life cycles and inherited traits of organisms in a variety of texts and resources. During discussions, teachers might pose 
questions such as 

✓ What are the stages of an organism’s life cycle? 

✓ How do the life cycles of organisms compare? 

✓ What makes an organism’s life cycle unique? 

✓ How do organisms use their characteristics to survive, find mates, and reproduce? 

Students need access to a variety of books,  pictures, and maps. They should be able to refer to these resources specifically when answering questions,  articulating 
the main idea, and describing the key ideas using supporting details in their explanations. Additionally, they should describe the relationship between scientific ideas 
or concepts and using language that pertains to time, sequence, and cause and effect. 

Students also need opportunities to write informative/explanatory texts to convey ideas and information gathered through investigations and from other resources. 
For example, after reading texts about a given organism, students should be expected to use  key details and appropriate facts about that organism to compose an 
informative piece of writing that lists some of the organism’s traits that might give it an advantage in survival, growth, or reproduction over others of its kind. 
Students can also use Venn diagrams or T-charts to compare traits among individuals from a common species. These data can be used to explain how variations in 
characteristics can give an advantage to one or another individual in reproduction, growth, or survival. Students should also have the opportunity to report on how 
one or more traits of an organism give it an advantage in survival, growth, and/or reproduction in its environment. As students speak, they should share relevant 
facts, details,  and information while speaking clearly and at an understandable pace. 
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Mathematics 

Students can draw scaled picture graphs or bar graphs to represent a data set with several categories,  such as the average length of the life span of a variety of 
organisms, which could range from days to hundreds of years, or the varying reproductive capacity of organisms, which could range from a single offspring to 
thousands. As students analyze their data, they may observe similarities within a category of organisms (e.g., mammals, reptiles, or insects) or marked differences 
across these same categories. Analyzing data will help students understand that organisms have unique and diverse life cycles,  but all have in common birth, growth, 
reproduction, and death. As students collect, organize, and analyze their data, they have opportunities to reason abstractly and model with mathematics. 

 
Differentiated Instruction for All Learners 

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

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

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

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

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

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

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

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

● Provide ELL students with multiple literacy strategies. 

 
 
 

Research on Student Learning 
N/A 

 
Prior Learning 

Grade 1 Unit 2: Characteristics of Living Things 

● Individuals of the same kind of plant or animal are recognizable as similar but can also vary in many ways.  
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Future Learning 

Grade 6 Unit 1: Growth, Development, and Reproduction of Organisms 

● Animals engage in characteristic behaviors that increase the odds of reproduction.  

● Plants reproduce in a variety of ways, sometimes depending on animal behavior and specialized features for reproduction.  

● Genetic factors as well as local conditions affect the growth of the adult plant.  

Grade 6 Unit 2: Matter and Energy in Organisms and Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors.  

● In any ecosystem, organisms and populations with similar requirements for food, water, oxygen, or other resources may compete with each other for limited                       
resources,  access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast,                    
may become so interdependent that each organism requires the other for survival. Although the species involved in these competitive, predatory, and mutually                      
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

Grade 7 Unit 6: Inheritance and Variation of Traits 

● In sexually reproducing organisms, each parent contributes half of the genes acquired (at random) by the offspring. Individuals have two of each chromosome                       
and hence two alleles of each gene,  one acquired from each parent. These versions may be identical or may differ from each other.  

● In addition to variations that arise from sexual reproduction, genetic information can be altered because of mutations. Though rare, mutations may result in 
changes to the structure and function of proteins. Some changes are beneficial,  others harmful, and some neutral to the organism.  

Grade 8 Unit 2: Selection and Adaptation 

● Natural selection leads to the  predominance of certain traits in a population, and the suppression of others.  

● In artificial selection, humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits                    
determined by genes, which are then passed on to offspring.  

 
Connections to Other Units 

Grade 3 Unit 4: Traits 

● Students used patterns and cause-and-effect relationships to understand that organisms have different inherited traits, and that the environment can also affect                     
the traits that an organism develops.  

Grade 3 Unit 6: Organisms and Environment 

● Students use evidence to construct explanations for how the variations in characteristics among individuals of the same species may provide advantages in                      

9 

 

Howell Township Public Schools Board Approved: August 23, 2017

http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=145
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=163
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=160
http://www.nap.edu/openbook.php?record_id=13165&page=150
http://www.nap.edu/openbook.php?record_id=13165&page=160


Grade 3 Model Science  Unit 5: Continuing the Cycle   

 

 

surviving, finding mates, and reproducing.  

● They also use cause-and-effect relationships to understand that when the environment changes, some organisms survive and reproduce, some move to new                     
locations, some move into the transformed environment, and some die. 

 
Sample of Open Education Resources 

Let's Hear It For Ladybugs! 

This article describes a ladybug life cycle unit that incorporates language arts and science concepts. Students build on their prior knowledge of butterflies as they 
explore the metamorphosis of ladybugs. To create their final project, clay life cycle models, students synthesize what they learned from live observation and 
nonfiction texts. 

Simply Butterflies! 

This article gives suggestions for building a simple walk-in classroom butterfly observatory and using the observatory to hatch out Painted Lady butterflies as part of a                          
four-week unit on life cycle stages. 

 
 Teacher Professional Learning Resources 

 Assessment for the Next Generation Science  Standards 

The presenters were  Joan Herman, Co-Director Emeritus of the National Center for Research on Evaluation,  Standards, and Student Testing (CRESST) at UCLA; and 
Nancy Butler Songer, Professor of Science Education and Learning Technologies, University of Michigan. 

Dr. Herman began the presentation by summarizing a report by the National Research Council on assessment for the Next Generation Science  Standards (NGSS). She 
talked about the development of the  report and shared key findings. Next,  Dr. Songer discussed challenges for classroom implementation and provided examples of 
tasks that can be used with students to assess their proficiency on the NGSS performance expectations. Participants had the opportunity to submit questions and 
share their feedback in the  chat. 

View the resource collection.  

Continue discussing this topic in the community forums. 

NGSS Crosscutting Concepts: Patterns 

The presenter was Kristin Gunckel from the University of Arizona. Dr. Gunckel began the presentation by discussing how patterns fit in with experiences and 

explanations to make up scientific inquiry. Then she talked about the role of patterns in NGSS and showed how the crosscutting concept of patterns progresses 

across grade bands. After participants shared their ideas about using patterns in their own classrooms, Dr. Gunckel shared instructional examples from the 

elementary,  middle school, and high school levels. 

NGSS Crosscutting Concepts: Structure and Function 

The presenters were  Cindy Hmelo-Silver and Rebecca Jordan from Rutgers University.  Dr. Hmelo-Silver and Dr. Jordan began the presentation by discussing the role 
of the crosscutting concept of structure and function within NGSS. They then asked participants to think about the example of a sponge and discuss in the chat how a 
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sponge’s structure relates to its function. The presenters introduced the  Structure-Behavior-Function (SBF) theory and talked about the importance of examining the 
relationships between mechanisms and structures. They also discussed the use of models to explore these concepts. Participants drew their own models for one 
example and shared their thoughts about using this strategy in the classroom. 

NGSS Core Ideas: Heredity: Inheritance  and Variation of Traits 

The presenter was Ravit Golan Duncan of Rutgers University. The program featured strategies for teaching about life science concepts that answer questions such as 
"How are the characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, and 
behave?"  

Dr. Duncan began the presentation by discussing the importance of heredity as a disciplinary core idea. She then described how student learning should progress 

across grade levels and showed examples of common preconceptions. Dr. Duncan also shared strategies and resources for teaching about heredity.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

11 

 

Howell Township Public Schools Board Approved: August 23, 2017

https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
https://learningcenter.nsta.org/products/symposia_seminars/NGSS/webseminar37.aspx
http://learningcenter.nsta.org/discuss/default.aspx?fid=MxY29Cy63ok_E
http://learningcenter.nsta.org/share.aspx?id=0q0zkMdY90


Grade 3 Model Science  Unit 5: Continuing the Cycle   

 Appendix A: NGSS and Foundations for the Unit 

Develop models to describe  that organisms have unique and diverse life cycles but all have in common birth, growth, reproduction, and death. [Clarification 
Statement: Changes  organisms go through during their life form a pattern.] [Assessment Boundary: Assessment of plant life cycles is limited to those of flowering 
plants. Assessment does not include details of human reproduction.] (3-LS1-1)  

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. [Clarification Statement: Examples of cause and effect relationships could be plants that have larger thorns than other plants may b                      
less likely to be eaten by predators; and, animals that have better camouflage coloration than other animals may be more likely to survive and therefore more likely                          
leave offspring.] (3-LS4-2) 

The performance expectations above were  developed using the  following elements from the NRC document A  Framework for K-12 Science Education: 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Developing and Using Models 

● Develop models to describe  phenomena. 
(3-LS1-1) 

Constructing Explanations and Designing Solutions 

● Use evidence (e.g., observations, patterns) to 
construct an explanation. (3-LS4-2) 

 

LS1.B: Growth and Development of Organisms 

● Reproduction is essential to the continued 
existence of every kind of organism. Plants and 
animals have unique and diverse life cycles. 
(3-LS1-1) 

LS4.B: Natural Selection 

● Sometimes the differences in characteristics 
between individuals of the  same species provide 
advantages in surviving, finding mates, and 
reproducing. (3-LS4-2) 

Patterns 

● Patterns of change can be used to make 
predictions. (3-LS1-1) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. 
(3-LS4-2),(3-LS4-3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Conne
ctions to Nature of Science 

Scientific Knowledge  is Based on Empirical Evidence 

● Science findings are based on recognizing 
patterns. (3-LS1-1) 

 
English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring 
explicitly to the text as the basis for the answers. (3-LS4-2) RI.3.1  

Determine the main idea of a text; recount the key details and explain how they 
support the main idea. (3-LS4-2) RI.3.2  

Describe the relationship between a series of historical events,  scientific ideas or 
concepts, or steps in technical procedures in a text,  using language that pertains 
to time, sequence, and cause/effect. (3-LS4-2) RI.3.3  

Use information gained from illustrations (e.g., maps, photographs) and the 

Reason abstractly and quantitatively. (3-LS4-2) MP.2  

Model with mathematics. (3-LS1-1), (3-LS4-2)  MP.4 

Number and Operations in Base Ten (3-LS1-1) 3.NBT 

Number and Operations—Fractions (3-LS1-1) 3.NF  

Draw a scaled picture graph and a scaled bar graph to represent a data set with 
several categories. Solve one- and two-step “how many more” and “how many 
less” problems using information presented in scaled bar graphs. (3-LS4-2) 
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words in a text to demonstrate understanding of the text (e.g., where,  when, 
why, and how key events occur). (3-LS1-1) RI.3.7 

Report on a topic or text, tell a story, or recount an experience with appropriate 
facts and relevant, descriptive details, speaking clearly at an understandable 
pace. (3-LS4-2) SL.3.4  

Create  engaging audio recordings of stories or poems that demonstrate fluid 
reading at an understandable pace; add visual displays when appropriate to 
emphasize or enhance certain facts or details. (3-LS1-1) SL.3.5 

Write informative/explanatory texts to examine a topic and convey ideas and 
information clearly. (3-LS4-2) W.3.2 

3.MD.B.3 

Generate  measurement data by measuring lengths using rulers marked with 
halves and fourths of an inch. Show the data by making a line plot, where the 
horizontal scale is marked off in appropriate units—whole numbers, halves, or 
quarters. (3-LS4-1) 3.MD.B.4 

 

 

 

 

Third Grade- Unit #5: Continuing  the Cycle  ( 12  Days) 

 

Suggested Pacing Guide  

  

Day Lesson  Title 

1 Introduction- Using Phenomena listed  for Sequence A  

 Lesson 1- Intro.  to Life Cycles 

2 Lesson  2- Mystery  Science:”Why Do  Plants Grow Flowers?” 

3 Cont. Lesson 2- Mystery  Science: “Why Do Plants Grow Flowers?” 

4 Lesson  3- Mystery  Science: “Why Do Plants Grow Fruit?”  - review  materials  list- produce needs to be purchased 
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5 cont.  Lesson 3- Mystery  Science: “ Why Do Plants Grow Fruit?” 

6 Lesson  4- Life Cycle of a Ladybug 

7 Lesson  5- Animal Adaptations, Their Best Defense 

8 Lesson  6- Fish,  Vertebrates of the Seas 

9 cont.  Lesson 6- Fish,  Vertebrates of the Seas 

10 Lesson  7- Create  an Animal 

11 cont.  Lesson 7- Create  an Animal 

Review Activities 

12 Assessment- (in Google drive assessment folder) 

  

At the end  of the unit, please look  on  Google Drive for End of Unit Assessment  and End  of Unit  Assessment STEM Projects  that can be 
completed  for assessment of the standards during the last 3-5 days  of the unit  

 
 

 

14 

 

Howell Township Public Schools Board Approved: August 23, 2017



 

 
Unit Summary 

Why don’t we see alligators in the arctic? 

In this unit of study, students develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new                          
locations, some move into the transformed environment, and some die. The crosscutting concepts of cause and effect and the interdependence of science,                      
engineering, and technology are called out as organizing concepts for these disciplinary core ideas. Students demonstrate grade-appropriate proficiency in engaging                    
in argument from evidence. Students are also expected to use  this practice to demonstrate understanding of the core ideas. 

This unit is based on 3-LS2-1 and 3-LS4-3.  

Technology Standards: 

8.1.5.A.2- Format a document using a word processing application to enhance text and include graphics symbols and/or pictures  

8.1.5.A.3- Use a graphic organizer to organize information about problem or issue  

8.1.5.E.1- Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of using print and non-print electronic information sources                       
to complete a variety of tasks.  

8.1.5.F.1- Apply digital tools to collect, organize, and analyze data that support a scientific finding.  

8.2.5.B.6- Compare and discuss how technologies have influenced history in the past century. 

8.2.5.C.4- Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best results with supporting sketches or models.                       
8.2.5.D.2- Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in the design process to evaluate potential solutions.  

8.2.5.D.1- Identify and collect information about a problem that can solved by technology, generate ideas to solve the problem and identify constraints and                       
trade-offs to be considered.  

Career Ready Practices: 

CRP4- Communicate clearly and effectively and with reason. 

CRP6-Demonstrate creativity and innovation. 

CRP7-Employ valid and reliable research strategies. 

CRP8-Utilize critical thinking to make sense of problems and persevere  in solving them . 

CRP11- Use technology to enhance productivity. 

 Learning Goals, Targets,  and Scales 

Learning Goal: Students will develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new 
locations, some move into the transformed environment, and some die.  

Learning Target A:  SWBAT  understand why, in a particular habitat, some organisms survive well, some survive less well, and some not survive at all. 
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                                       Unit Sequence A  

Standards: (3-LS2-1)   Construct an argument that some animals form groups that help members survive.  
 
 (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. [Clarification Statement: Examples of evidence could include needs and characteristics of the organisms and 
habitats involved. The organisms and their habitat make up a system in which the parts depend on each other.] 

 

Essential Question:  In a particular habitat, why do some organisms survive well, some survive less well, and some not survive at all? 

Assessments: No Formal End of Unit Assessment- Assess student’s understand throughout the unit using science notebooks, observations and discussions within                    
lesson activities.  

Concepts Formative Assessment 

● Cause-and-effect relationships are  routinely identified and used to explain 
change. 

● Knowledge of relevant scientific concepts and research findings is important 
in engineering. 

● For any particular environment, some kinds of organisms survive well, some 
survive less well,  and some cannot survive at all. 

● Organisms and their habitat make up a system in which the parts depend on 
each other. 

Students who understand the concepts are able to: 

● Identify cause-and-effect relationships in order to explain change. 

● Construct an argument with evidence.  

● Construct an argument with evidence (e.g., needs and characteristics of the 
organisms and habitats involved) that in a particular habitat, some organisms 
can survive well, some can survive less well,  and some cannot survive at all. 

Vocabulary: 

● habitat  
● organism  
● environment  
● ecosystem  
● trait  
● behavior 
● survive 
● reproduce 
● offspring  

Resources:  

Google Drive- Daily Lesson plans are provided within the unit folders  

Lesson 1- “What is a Habitat?”  

Lesson 2- “ Can  I Live Here?”  

Lesson 3- “ Animal Groups- Benefits  and disadvantages” OR “ Animals in Groups” 

Lesson 4- Amazing Ants- Group Behavior  in Insects 

Lesson 5- Animal Groups- What Purpose Do They Serve?  

Books:   Suggested Books 

Animal Habitats (My Science Library) by Julie K Lundgren 

Animal  Adaptations  for  Survival by Elizabeth Rose 
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Additional Resources: 

HSP Science, Chapter  3, Lesson 1, “What Do Animals Need to Live?”, pages 
112-121 

HSP Science- Leveled Readers:  

Types  of  Animals-  Red (Below- Level/Intervention)  

What  Kind of Animal-  Blue  (On-Level)  

Turtle Story-  Green (Above-  Level)  

Where are Living Things  Found-  Red  ( Below- Level)  

Living Things Are  All Around Us-  Blue (On-Level)  

Could a  Polar  Bear  Survive in  the Desert- Green (Above-Level)  

Living  Things Depend on  One Another- Red (Below- Level)  

Understanding  the Food Chain-  Blue  (On-Level)  

Smoky Mountain Mystery- Green (Above- Level)  

Online Articles and Books:  

Articles and Books  can be found on the websites listed next to each title using 
access from our district and/or personal accounts  

www.Readinga-z.com/ 

Coral Reefs 

Deep in the Ocean 

Desert People 

Elephants 

Frogs and Toads 

Giant Pandas 

The Grey Wolf 

Manatees 

Saving the Last Wild Tigers 

The Secret Lives of Snails and Slugs 

Sharks 

Spiders 
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Strange Plants 

Woods of Wonder 

You’re a jellyfish 

Birds of Prey 

www.Readworks.org 

Living Things and Their Habitats 

Protecting Water and Watery Habitats 

Hidden Habitats 

Habitat Loss 

Wetlands and habitat Loss 

What’s the Big  Idea about Water?  

Saving the RainForests 

Brazil Today: The Amazon River 

Water and the Earth 

A Sea of Questions 

Climates- Global Warming 

Going, Going, Gone? How Do you Know when a species has become extinct?  

Safe at Home?  

Where Will I Live?  

Videos:  

Links to all videos needed for the lessons are within the lesson plan documents on
google drive  

Additional videos that could be used as additional resources:  

Animal Habitats https://www.youtube.com/watch?v=zNTHVLxPP54 

Biomes  Around of the World https://www.youtube.com/watch?v=0fb8143ndo8 

Exploring Coral  Reefs https://www.youtube.com/watch?v=J2BKd5e15Jc 

Materials: Please  See Individual Lesson Plans  Links: All links for lessons can be found within the individual lesson plans 

Ecology in the classroom: Plants and Butterfly  could apply to this unit on 
habitats. Knowledge about  

Phenomena: 

4 

 

Howell Township Public Schools Board Approved: August 23, 2017

https://www.youtube.com/watch?v=zNTHVLxPP54
http://www.readworks.org/
https://www.youtube.com/watch?v=J2BKd5e15Jc
https://www.youtube.com/watch?v=0fb8143ndo8


Grade 3 Model Science  Unit 6: Organisms and the Environment   

 

 

 
What It Looks Like in the Classroom 

Organisms and their habitats make up a system in which they are interdependent. Environmental factors affect the growth and survival of every type of organism, 
and organisms in turn affect the environment. The focus of this unit of study is identifying cause-and-effect relationships between the environment and organisms’ 
ability to survive and reproduce. 

In this unit, students first learn that all organisms have a variety of behaviors and traits that enable them to survive. One of these behaviors includes forming groups. 
Groups serve different functions and can vary dramatically in size. Animals may form groups to obtain food, to defend themselves,  and/or to cope with changes in 
their environment. Students should have opportunities to conduct research on animals that form groups in order to understand how being part of a group is 
beneficial to survival and reproduction. Students might begin with studying animals that are indigenous to the local environment (e.g.,  squirrels, coyotes, deer,  birds, 
or fish), and then investigate other animals of interest,  such as (but not limited to) lions, sea turtles, or penguins. For each animal that is studied, students should 
identify the social structure of the group and how this structure supports individuals in their need to obtain food, defend themselves,  and reproduce. 

Topics to focus on might be the roles of males and females within a group as well as the interactions between parents and offspring. For example,  within some 
groups of animals, the offspring leave the nest or pack early while others remain for longer periods of time. Those that stay within the group for longer periods of 
time may do so because of the benefits provided by the group structure. As students compare group structures of different animals and the functions that define 
each, they should also think about how the size of the group and the roles of individuals within the group affect the animals’ overall ability to obtain food, defend 
themselves, and reproduce. Students will construct arguments with evidence,  using cause-and-effect relationships to show why some animals form groups and how 
this is advantageous to survival and reproduction.  

In this unit, students also learn that for any particular environment, some kinds of organisms survive well, some survive less well,  and some cannot survive at all. As 
students explore  the components of a given environment, they learn that each environment has a particular climate as well as finite sources of water and space. Each 
environment will support organisms (both plants and animals) with structures and behaviors that are best suited to the  climate and resources available. Students will 
need opportunities to investigate  the organisms (plants and animals) that live in certain environments and determine  what traits and behaviors allow these 
organisms to survive and reproduce in that environment. In addition, students should identify some examples of organisms that would survive less well,  or not at all, 
in that environment, and give evidence to support their thinking. Students construct arguments with evidence, using cause-and-effect relationships, to show how the 
needs and characteristics of the organisms are not well suited for the given environment. 

 

 
Connecting with English Language Arts/Literacy and Mathematics 

English Language Arts 

Students need opportunities use  informational text and other resources to gather information about organisms and the environments in which they live. Students 
should be able to ask and answer questions to demonstrate understanding of content-specific text and be able to cite evidence from the text to support their 
thinking. For example, after reading an article about wolves, students ask and answer questions such as: 

✓ How does being a member of a pack help wolves survive? 

✓ What characteristics do wolves have that enable them to survive in their environment? 

✓ What characteristics and resources does the environment have that allow wolves to survive and reproduce in that environment? 
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Students should be able to refer specifically to the text when answering questions,  articulating the main idea and describing key details in their explanations. 
Students also need opportunities to write informative/explanatory texts and opinion pieces with supporting evidence to convey their ideas and understanding of 
cause-and-effect relationships between the  environment and an organism’s ability to survive and reproduce. For example,  after reading text about a given animal, 
students should be expected to use  key details and appropriate facts about that animal to compose an informative piece of writing that describes the animal’s 
characteristics and behaviors that aid in its survival. Students should also have the opportunity to orally report on a given topic, sharing relevant facts and details 
while speaking clearly and at a reasonable pace. 

Mathematics 

Students can model with mathematics by graphing the average  number of organisms that make up a group among a variety of species. For example, some species 
live in small groups of six to eight members, while others live in groups that include thousands of organisms. Students will also reason abstractly and quantitatively as 
they describe and compare these groups and their ability to survive and reproduce in a given environment. 

 
Differentiated Instruction for All Learners 

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

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

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

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

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

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

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

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

● Provide ELL students with multiple literacy strategies. 

 
Research on Student Learning 

Evidence indicate that poor reasoners tend to retain nonscientific beliefs such as "evolutionary change occurs as a result of need" because  they fail to examine 
alternative hypotheses and their predicted consequences,  and they fail to comprehend conflicting evidence. Thus, they are  left with no alternative but to believe 
their initial intuitions or the misstatements they hear (NSDL, 2015). 
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Prior Learning 

Kindergarten Unit 4: Basic Needs of Living Things 

● Living things need water,  air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything 
they do. 

Grade 1 Unit 2: Characteristics of Living Things 

● Adult plants and animals can have young. In many kinds of animals, parents and the offspring themselves engage in behaviors that help the offspring to survive.  

Grade 2 Unit 1: Relationships in Habitats 

● Plants depend on water and light to grow.  

● Plants depend on animals for pollination or to move their seeds around.  

● There are many different kinds of living things in any area, and they exist in different places on land and in water.  

 

Future Learning 

Grade 6 Unit 2: Matter and Energy in Organisms and Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors. 

● In any ecosystem,  organisms and populations with similar requirements for food, water,  oxygen,  or other resources may compete  with each other for limited 
resources,  access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the  other for survival. Although the species involved in these  competitive, predatory,  and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared.  

Grade 7 Unit 8: Earth systems 

● The geologic time scale interpreted from rock strata provides a way to organize Earth’s history. Analyses of rock strata and the fossil record provide only relative 
dates, not an absolute scale.  

Grade 8 Unit 2: Selection and Adaptation 

● Natural selection leads to the  predominance of certain traits in a population, and the suppression of others.  

● In artificial selection,  humans have the capacity to influence certain characteristics of organisms by selective breeding. One can choose desired parental traits 
determined by genes, which are then passed onto offspring.  

● Adaptation by natural selection acting over generations is one important process by which species change over time in response to changes in environmental 
conditions. Traits that support successful survival and reproduction in the new environment become more  common; those that do not become less common. 
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Thus, the distribution of traits in a population changes.  

 
 
 

Connections to Other Units 
Grade 3 Unit 1: Weather and Climate 

● Scientists record patterns of the weather across different times and areas so that they can make predictions about what kind of weather might happen next.   

● Climate describes a range of an area's typical weather conditions and the extent to which those conditions vary over years.  

 
Sample of Open Education Resources 

Muskox Maneuvers 

In this activity, students create a physical model showing how muskoxen work together as a group to protect their young from predators (wolves). 

Musk Ox Save Calf from Wolves Video 

In this short video, Arctic wolves attack a musk ox calf on Canada's Ellesmere Island, but the herd rushes to its defense by forming a defensive circle around the 
calves. 

Insects That Work Together 

This nonfiction book summarizes how some insects work together to increase  their chances of survival. Details are provided on four types of insects: honeybees,  hive 
wasps (hornets, yellow jackets, and paper wasps), termites,  and ants.  A short section on insect migration and building a hive model are also included. 

Battle at Kruger: Water Buffalo Save Calf from Lions Video 

This short video captures student imagination and elicits ideas about how groups of organisms work together for survival. The video contains real footage of a pack of 
lions attack on a water buffalo calf. The footage filmed by amateur tourists features a surprising plot twist (featuring a crocodile), and exciting finale with the water 
buffalo herd rescues the  calf and chases off the lions. 

A Walk in the Desert (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American deserts. It provides detailed information on how plants and animals adapt 
and survive there.  

A Walk in the Deciduous Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American deciduous forests. It provides detailed information on how plants and 
animals adapt and survive there. 

A Walk in the Rain Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American rain forests. It provides detailed information on how plants and animals 
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adapt and survive there.  

A Walk in the Prairie (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American prairies. It provides detailed information on how plants and animals adapt 
and survive there. 

A Walk in the Tundra (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American tundra. It provides detailed information on how plants and animals adapt 
and survive there. 

A Walk in the Boreal Forest (Biomes of North America) 

This nonfiction text describes the climate, soil, plants and animals of the North American boreal forests. It provides detailed information on how plants and animals 
adapt and survive there. 

A Journey into the Ocean (Biomes of North America) 

This nonfiction text describes the organisms and features of the ocean environment. It provides detailed information on how plants and animals adapt and survive 
there. 

Journey Into an Estuary (Biomes of North America) 

This nonfiction text describes the features and plants and animals of North American estuaries. It provides detailed information on how plants and animals adapt and 
survive there. 

 
 Teacher Professional Learning Resources 

 NGSS Crosscutting Concepts: Stability and Change 

The presenter was Brett Moulding, director of the Partnership for Effective Science Teaching and Learning. Mr. Moulding began the web seminar by defining stability 
and change and discussing the inclusion of this concept in previous standards documents such as the National Science  Education Standards (NSES). Participants 
brainstormed examples of science  phenomena that can be explained by using the concept of stability and change. Some of their ideas included Earth’s orbit around 
the Sun, carrying capacity of ecosystems, and replication of DNA. Mr. Moulding then discussed the role of stability and change within NGSS. Participants again shared 
their ideas in the  chat, providing their thoughts about classroom implementation of this crosscutting concept. 

NGSS  Core Ideas: Ecosystems: Interactions, Energy,  and Dynamics 

The presenters were  Andy Anderson and Jennifer Doherty of Michigan State University. This was the ninth web seminar in a series focused on the  disciplinary core 
ideas that are part of the Next Generation Science  Standards (NGSS). The program featured strategies for teaching about life science concepts that answer questions 
such as "How do organisms interact with the living and nonliving environments to obtain matter and energy?" and "How do matter and energy move through an 
ecosystem?"  

Dr. Anderson and Dr. Doherty began the presentation by discussing the two main strands of the ecosystems disciplinary core idea: community ecology and ecosystem 
science. They talked about common student preconceptions and strategies for addressing them. Next,  Dr. Anderson and Dr. Doherty shared learning progressions for 
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this core idea, showing how student understanding builds from elementary through high school. Last, the presenters described approaches for teaching about 
ecosystems and shared resources to use with students.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Biological Evolution: Unity and Diversity 

The presenter was Cindy Passmore. The program featured strategies for teaching about life science concepts that answer questions such as "How are the 
characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, and behave?"  

Following an overview of the web seminar's main topics to be covered,  Cindy Passmore discussed what makes LS4 a "core" idea and how its subsections A, B, C and D 
should be approached as being related to one another, rather than sequenced elements to be  taught one after the other. Cindy then spoke about the concept of 
using models to explain and make sense of the natural world through two detailed examples about the Peppered moth and the  Galapagos finches.  

View the resource collection.  

Continue discussing this topic in the community forums. 
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 Appendix A: NGSS and Foundations for the Unit 

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

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. [Clarification Statement: Examples of evidence could include needs and characteristics of the organisms and habitats involved. The organisms and their habit                    
make up a system in which the parts depend on each other.] (3-LS4-3) 

The performance expectations above were  developed using the  following elements from the NRC document A  Framework for K-12 Science Education: 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Engaging in Argument from Evidence 

● Construct an argument with evidence, data, 
and/or a model. (3-LS2-1) 

● Construct an argument with evidence. (3-LS4-3) 

 

LS2.D: Social Interactions and Group Behavior 

● Being part of a group helps animals obtain food, 
defend themselves,  and cope with changes. 
Groups may serve different functions and vary 
dramatically in size (Note: Moved from K–2). 
(3-LS2-1) 

LS4.C: Adaptation 

● For any particular environment, some kinds of 
organisms survive well, some survive less well, 
and some cannot survive at all. (3-LS4-3) 

Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. 
(3-LS2-1),(3-LS4-3) 

 
English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the                    
answers. (3-LS2-1), (3-LS4-3)  RI.3.1  

Determine the main idea of a text; recount the key details and explain how they support the main idea. (3-LS4-3)                    
RI.3.2  

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical                 
procedures in a text, using language that pertains to time, sequence, and cause/effect. (3-LS2-1),(3-LS4-3) RI.3.3  

Write opinion pieces on topics or texts, supporting a point of view with reasons. (3-LS2-1), (3-LS4-3) W.3.1  

Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (3-LS4-3) W.3.2  

Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive                   
details,  speaking clearly at an understandable pace. (3-LS4-3) SL.3.4 

Model with mathematics. (3-LS2-1),(3-LS4-3)     
MP.4  

Number and Operations in Base Ten. (3-LS2-1)       
3.NBT 
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Third Grade- Unit #6: Organisms and  the Environment   (15 Days- including  Assessment and  STEM  Project) 

Suggested Pacing Guide  

Day Lesson  Title 

1 Introduction- Using Phenomena listed  for Sequence A  

2 Lesson  1:  What is a Habitat 

3 Lesson  2:  Can  I Live Here-  Day 1 (Students are working  in  groups,  and  need  several minutes at each  rotation to discuss, analyze and form conclusions.  Students 

will need  two  days to complete all  rotations for the seven habitats) 

3 Lesson  2:  Can  I Live Here-  Day 2 (Students are working  in  groups,  and  need  several minutes at each  rotation to discuss, analyze and form conclusions.  Students 

will need  two  days to complete all  rotations for the seven habitats) 

4 Lesson  3:  Animal Groups- Benefits and Disadvantages (Option  A)  OR  Lesson 3:  Animals in Groups  (Option  B)  

5 Lesson  4:  Amazing Ants- Group  Behavior in  Insects 

6 Lesson  4:  Animal Groups- What Purpose Do They Serve?  

7 Lesson  5:  Magnetic Engineering  Design Challenge  

8 End of Unit-  Performance-  Based Assessment Project  

9 End of Unit-  Performance-  Based Assessment Project  
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10 End of Unit-  Performance-  Based Assessment Project  

  

At the end  of the unit, please look  on  Google Drive for End of Unit Assessment  and End  of Unit  Assessment STEM Projects  that can be 
completed  for assessment of the standards during the last 3-5 days  of the unit 
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Unit Summary 

What do fossils tell us about the organisms and the environments in which they lived? 

In this unit of study, students develop an understanding of the types of organisms that lived long ago and also about the nature of their environments. Students                           
develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new locations, some move into                        
the transformed environment, and some die. The crosscutting concepts of systems and system models; scale, proportion, and quantity; and the influence of                      
engineering, technology, and science on society and the natural world are called out as organizing concepts for these disciplinary core ideas. Students are expected to                        
demonstrate grade-appropriate proficiency in asking questions and defining problems, analyzing and interpreting data, and engaging in argument from evidence                  
Students are also expected to use  these practices to demonstrate understanding of the core ideas. 

This unit is based on 3-LS4-1, 3-LS4-4, and 3-5-ETS1-1.  

Technology Standards: 

8.1.5.A.2- Format a document using a word processing application to enhance text and include graphics symbols and/or pictures  

8.1.5.A.3- Use a graphic organizer to organize information about problem or issue  

8.1.5.E.1- Use digital tools to research and evaluate the accuracy of, relevance to, and appropriateness of using print and non-print electronic information sources                       
to complete a variety of tasks.  

8.1.5.F.1- Apply digital tools to collect, organize, and analyze data that support a scientific finding.  

8.2.5.B.6- Compare and discuss how technologies have influenced history in the past century. 

8.2.5.C.4- Collaborate and brainstorm with peers to solve a problem evaluating all solutions to provide the best results with supporting sketches or models.                       
8.2.5.D.2- Evaluate and test alternative solutions to a problem using the constraints and trade-offs identified in the design process to evaluate potential solutions.  

8.2.5.D.1- Identify and collect information about a problem that can solved by technology, generate ideas to solve the problem and identify constraints and                       
trade-offs to be considered.  

Career Ready Practices: 

CRP4- Communicate clearly and effectively and with reason. 

CRP6-Demonstrate creativity and innovation. 

CRP7-Employ valid and reliable research strategies. 

CRP8-Utilize critical thinking to make sense of problems and persevere  in solving them . 

CRP11- Use technology to enhance productivity. 
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Student Learning,  Goals, and Scales 

Learning Goal: Students will develop an understanding of the types of organisms that lived long ago and also about the nature of their environments. Students                         
develop an understanding of the idea that when the environment changes, some organisms survive and reproduce, some move to new locations, some move into                        
the transformed environment, and some die.  

Learning Target A: Students will be able to analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they lived                          
longg ago.  

Learning Target B:: Students will be able to make a claim about the merit of a solution to a problem caused when the environment changes and the types of                           
plants and animals that live there may change. 

Learning Target C : Students will be able to define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints                          
on materials, time, or cost.  
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                                        Unit Sequence A  

Standard: (3-LS4-1) Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they lived long ago. [Clarification                      
Statement: Examples of data could include type, size, and distributions of fossil organisms. Examples of fossils and environments could include marine fossils found                       
dry land, tropical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary: Assessment does not include identification of specifi                      
fossils or present plants and animals. Assessment is limited to major fossil types and relative ages. 

Essential Question: What do fossils tell us about the organisms and the environments in which they lived? 

Assessments: Design Challenge- Squirrel Island  

Concepts Formative Assessment 

● Observable phenomena exist from very short to very long periods of time. 

● Science assumes consistent patterns in natural systems. 

● Some kinds of plants and animals that once lived on Earth 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. 

Students who understand the concepts are able to: 

● Observe  that phenomena exist from very short to very long periods of time. 

● Analyze and interpret data to make sense of phenomena using logical 
reasoning. 

● Analyze and interpret data from fossils (e.g., type,  size, distributions of fossil 
organisms) to provide evidence of the organisms and the environments in 
which they lived long ago. (Assessment does not include identification of 
specific fossils or present plants and animals. Assessment is limited to major 
fossil types and relative ages.) Examples of fossils and environments could 
include: 

✓ Marine fossils found on dry land; 

✓ Tropical plant fossils found in Arctic areas; or 

✓ Fossils of extinct organisms. 

Vocabulary: 

●  fossils 
● natural systems 
●  organisms 
●  environments 

Resources:  Lesson Plans on Google Drive- Daily Lesson plans are provided 
within the unit folders or using links below 

 Lesson 1- “What is a Fossil”  

Lesson 2- Mystery Science- “How Do We Know What Dinosaurs Looked Like?” 

Mystery Science- How Do We Know What Dinosaurs Looked Like?  

Lesson 3- “Modeling a Trace Fossil”  

Lesson 4- Mystery Science “ Can You Outrun a Dinosaur?”  

Mystery Science- Can You Outrun a Dinosaur? 
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Additional Resources: 

● HSP Science- Chapter  6 - Lesson 3 

 

 

Books:  

Suggested Books:  

Digging Up Dinosaurs by Aliki ISBN:  0064450783 

 

 

 

 

 

 

HSP Science- Leveled Readers  

Minerals and Rocks - Red (Below-  Level)  

What is This ? - Blue  ( On-level)  

Journey into Earth- Green (Above-  Level)  

Videos: 

Crash  Course  Kids- How Things Change 
https://www.youtube.com/watch?v=xDSFlRunlrU 

Crash  Course  Kids- Climate  Change  

https://www.youtube.com/watch?v=SzcGTd8qWTg 

Bill  Nye- Fossils  

https://www.youtube.com/watch?v=Z_BD1Z6-bD0 

Materials: Please  See Individual Lesson Plans Links: All links that are needed for the lessons are located within the individual 
lesson plans  

Ecology in the Classroom:  N/A Phenomena: 
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                                       Unit Sequence B  

Standards:  

(3-LS4-4) Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and animals that live there may                          
change.* [Clarification Statement: Examples of environmental changes could include changes in land characteristics, water distribution, temperature, food, and oth                 
organisms.] [Assessment Boundary: Assessment is limited to a single environmental change. Assessment does not include the greenhouse effect or climate change.]                     
(3-5-ETS1-1)Define  a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost.  

Essential Question: 

Assessment: Design Challenge- Squirrel Island  

Concepts Formative Assessment 

● A system can be described in terms of its components and their interactions. 

● People’s needs and wants change  over time,  as do their demands for new 
and improved technologies. 

● Populations live in a variety of habitats, and change in those habitats affects 
the organisms living there. 

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

● Possible solutions to a problem are limited by available materials 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 

Students who understand the concepts are able to: 

● Describe a system in terms of its components and interactions. 

● Make a claim about the merit of a solution to a problem by citing relevant 
evidence about how it meets the  criteria and constraints of a problem. 

● Make a claim about the merit of a solution to a problem caused when the 
environment changes and the types of plants and animals that live there 
may change. (Assessment is limited to a single environmental change and 
does not include the greenhouse effect or climate change.) Examples of 
environmental changes could include changes in 

✓ Land characteristics, 

✓ Water distribution, 

✓ Temperature, 

✓ Food, or 

✓ Other organisms. 

● Define  a simple design problem that can be solved through the development 
of an object, tool, process, or system and that includes several criteria for 
success and constraints on materials, time, or cost. 

● Define  a simple design problem reflecting a need or want that includes 
specified criteria for success and constraints on materials, time, or cost. 
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Vocabulary: 

criteria 

constraint 

 

Resources:  

Google Drive- Daily Lesson plans are provided within the unit folders  

Lesson 5- Squirrel Island- Design Challenge 

*Multiple Day Lesson - Please see lesson plan for the  

Books:  

HSP Science- Leveled Readers  

Minerals and Rocks - Red (Below-  Level)  

What is This ? - Blue  ( On-level)  

Journey into Earth- Green (Above-  Level)  

Videos: 

Crash  Course  Kids- How Things Change 
https://www.youtube.com/watch?v=xDSFlRunlrU 

Crash  Course  Kids- Climate  Change  

https://www.youtube.com/watch?v=SzcGTd8qWTg 

Bill  Nye- Fossils  

https://www.youtube.com/watch?v=Z_BD1Z6-bD0 

Materials: Links: All links that are needed for the lessons are located within the individual 
lesson plans.  

Ecology in the Classroom: Phenomena: 

 
What It Looks Like in the Classroom 

In this unit, students will study fossils or organisms that lived long ago. Students will use that understanding to make a claim about the merit of a solution to problem 
created by some  environmental change. (Assessment is limited to one  change.) Additionally, they will learn that solutions are limited by available resources 
(constraints), and that the success of a solution is determined by considering the desired features of a solution (criteria). This process is outlined in greater detail in 
the previous section. 

Students gather evidence  from fossils to learn about the types of organisms that lived long ago and the nature of their environments. As they learn about organisms 
from long ago, they come to understand that when the environment changes, some organisms survive and reproduce, some move to new locations, some move into 
the transformed environment, and some die. 

To begin the progression of learning in this unit, students need multiple  opportunities to study fossils. If actual fossils are not available, pictures and diagrams found 
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in books and other media sources can be used. Students should observe fossils of a variety of organisms, both plant and animal, and they should observe diagrams of 
fossils within layers of rock. As students examine each fossil, they should be asked to identify whether the  organism lived on land or in water and to give evidence to 
support their thinking. As students examine diagrams of fossils in layers of rock, they should be asked to identify the type of environment that existed when the 
layers of rock were formed. Students should consider the types of organisms that are fossilized in the rock layers in order to provide evidence to support their 
thinking. 

If the type of environment in which the fossil was found is different from the type of environment that might have existed when the  organism lived (e.g., marine 
fossils found on dry land, or tropical plant fossils found in Arctic areas), this would provide the opportunity to ask students to think about the types of changes that 
might have occurred in the environment and what effects these  changes might have had on the organisms that lived in the environment as it changed over time. As 
students observe and analyze fossils, they learn that fossils provide evidence about the types of organisms that lived long ago and the nature of their environments. 
They also learn that some kinds of plants and animals that once lived on Earth are no longer found anywhere, and that this could be a result of changes that occurred 
in the environment. 

During this unit, students also learn that populations of organisms live in a variety of habitats, and change in those habitats affects the organisms living there. When 
the environment changes in ways that affect a place’s physical characteristics, temperature,  or availability of resources, some organisms will survive and reproduce, 
some will move to new locations, others will move into the transformed environment, and others will die. 

Students will need the  opportunity to engage in a portion of the engineering design process in order to investigate  the merit of solutions to problems caused when 
the environment changes. This process should include the following steps: 

✓ Students brainstorm a list of environmental changes that might affect the organisms that live in the environment. This could include changes in 

o Land characteristics, 

o Water distribution, 

o Temperature, 

o Food, 

o Other organisms. 

✓ As a class or in small groups, students define  a problem that occurs when the environment changes. For example,  if the distribution of water changes, the 
available water may no longer support the types of organisms that are found in the environment. 

✓ As a class, determine criteria that can be used to weigh a possible solution’s viability. For example, the response (solution) to the problem should not result 
in the extinction of a species. 

✓  Small groups conduct research, using books and other reliable media sources, to determine possible solutions/ways in which organisms can solve the 
problem. For example,  if the available water supply is no longer adequate for the organisms in the environment, there  are a number of ways in which 
organisms respond (i.e., solve the problem); these include: 

o Plants do not grow as large as before (shorter plant, smaller or fewer leaves); 

o Fewer seeds germinate,  thereby resulting in a smaller population; 
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o Herd animals may move to another environment where the water supply is adequate; 

o Populations of some species may decrease,  either through lower rate of reproduction or death; 

o Some populations completely die out; or 

o Other organisms (plants and animals) that require less water to survive may move into the environment. 

✓ Students make claims about the merit of each of the various responses (solutions) by organisms based on how well the responses meet criteria; students use 
research data as evidence  to support their thinking. 

✓ At every stage,  communicating with peers is an important part of the design process. Students should identify cause-and-effect relationships throughout the 
process and use these relationships to explain the changes that might occur in the environment and in the populations of organisms that live there. 

 
 
 
 

Connecting with English Language Arts/Literacy and Mathematics 
English Language Arts 

Students use content-specific print and digital sources such as books, articles, and other reliable  media to observe and analyze fossils, and they use their observations 
to describe the types of organisms that lived in the past and characteristics of the environments in which they lived. When using these  types of resources, students 
should determine  the main idea and key details and use this information as evidence to support their thinking. They should take notes as they read and observe and 
use their notes as they write opinion and/or informational/explanatory pieces that convey information and ideas about organisms, both past and present, and their 
environments. As students discuss and write about the effects of a changing environment on organisms, they should ask and answer questions to demonstrate 
understanding and should cite evidence from their observations or from texts to support their thinking. Third graders should also have the opportunity to use their 
work to report on their findings about the effects of a changing environment on organisms living today, as well as those that lived in the past. Students should use 
appropriate facts and relevant descriptive details as they report out, speaking clearly at an understandable pace. 

Mathematics 

In order to connect the CCSS for mathematics, students generate measurement data using appropriate tools, such as rulers marked with halves and fourths of an 
inch, and show the data by making a line plot where the horizontal scale is marked off in appropriate units—whole numbers, halves, or quarters. For example, 
students could make a line plot to show the length of a variety of fossils, then use that data, as well as other observational data, to make comparisons to modern-day 
organisms and to support their thinking. Questions such as the ones below might be used to guide students’ analysis of data. 

✓ Do any of the fossilized organisms resemble organisms that we see today? In what ways? 

✓ Can you make any inferences about a fossilized organism’s way of life based on size,  body style, external features, or other similarities to modern-day 
organisms? (Where might it have lived? What might it have eaten? How might it have moved? Could it have been part of a group?) 

 
Differentiated Instruction for All Learners 

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

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

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

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

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

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

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

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

● Provide ELL students with multiple literacy strategies. 

 
Research on Student Learning 

Some research suggests that students' understanding of evolution is related to their understanding of the nature of science and their general reasoning abilities. 
Findings indicate that poor reasoners tend to retain nonscientific beliefs such as "evolutionary change occurs as a result of need" because  they fail to examine 
alternative hypotheses and their predicted consequences,  and they fail to comprehend conflicting evidence. Thus, they are  left with no alternative but to believe 
their initial intuitions or the misstatements they hear.  Lower elementary-school students can understand simple  food links involving two organisms. Yet they often 
think of organisms as independent of each other but dependent on people  to supply them with food and shelter. Upper elementary-school students may not believe 
food is a scarce resource in ecosystems, thinking that organisms can change their food at will according to the availability of particular sources. Students of all ages 
think that some populations of organisms are numerous in order to fulfill a demand for food by another population (NSDL, 2015). 

 
Prior Learning 

Kindergarten Unit 4: Basic Needs of Living Things 

● Living things need water,  air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything 
they do.  

● Asking questions, making observations, and gathering information are helpful in thinking about problems. (secondary) 

Grade 2 Unit 1: Relationships in Habitats 

● Plants depend on water and light to grow. 

● Plants depend on animals for pollination or to move their seeds around.  
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Future Learning 

Grade 4 Unit 2: Earth Processes 

● A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic eruptions). Humans cannot eliminate the hazards but can take steps to 
reduce  their impacts.   

Grade 4 Unit 7: Using Engineering Design with Force and Motion Systems 

● Possible solutions to a problem are limited by available materials 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. (secondary) 

Grade 6 Unit 2: Matter and Energy in Organisms and Ecosystems 

● Organisms, and populations of organisms, are dependent on their environmental interactions both with other living things and with nonliving factors.  

● In any ecosystem,  organisms and populations with similar requirements for food, water,  oxygen,  or other resources may compete  with each other for limited 
resources,  access to which consequently constrains their growth and reproduction.  

● Growth of organisms and population increases are limited by access to resources.  

● Similarly, predatory interactions may reduce the number of organisms or eliminate whole populations of organisms. Mutually beneficial interactions, in contrast, 
may become so interdependent that each organism requires the  other for survival. Although the species involved in these  competitive, predatory,  and mutually 
beneficial interactions vary across ecosystems, the patterns of interactions of organisms with their environments, both living and nonliving, are shared. 

Grade 6 Unit 3: Interdependent Relationships in Ecosystems 

● Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any physical or biological component of an ecosystem can lead to shifts 
in all its populations.  

● Biodiversity describes the  variety of species found in Earth’s terrestrial and oceanic ecosystems. The  completeness or integrity of an ecosystem’s biodiversity is 
often used as a measure  of its health.  

Grade 7 Unit 8: Earth Systems 

● The geologic time scale interpreted from rock strata provides a way to organize Earth’s history. Analyses of rock strata and the fossil record provide only relative 
dates, not an absolute scale.  

● Maps of ancient land and water patterns, based on investigations of rocks and fossils, make clear how Earth’s plates have moved great distances,  collided,  and 
spread apart.  

Grade 8 Unit 1: Evidence of Common Ancestry and Diversity 

● The collection of fossils and their placement in chronological order (e.g., through the location of the sedimentary layers in which they are found or through 
radioactive dating) is known as the fossil record. It documents the existence, diversity,  extinction, and change of many life forms throughout the history of life on 
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Earth.  

● Anatomical similarities and differences between various organisms living today and between them and organisms in the fossil record, enable  the reconstruction 
of evolutionary history and the inference of lines of evolutionary descent.  

● Comparison of the embryological development of different species also reveals similarities that show relationships not evident in the  fully-formed anatomy. 

Grade 8 Unit 2: Selection and Adaptation 

● Adaptation by natural selection acting over generations is one important process by which species change over time in response to changes in environmental 
conditions. Traits that support successful survival and reproduction in the new environment become more  common; those that do not become less common. 
Thus, the distribution of traits in a population changes.  

Grade 8 Unit 4: Human Impacts  

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

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

 
Connections to Other Units 

Grade 3 Unit 1: Weather and Climate 

● A variety of natural hazards result from natural processes. Humans cannot eliminate natural hazards but can take steps to reduce their impacts.  

 
Sample of Open Education Resources 

Mass Environmental Change: In this lesson, students explore  what happens to organisms when they cannot meet their needs due  to changes in the environment. 
They categorize  scenario cards representing different changes to an environment,  then discuss in a whole group. Using what they have learned, they write about how 
changes to the environment can affect organisms. The resource link takes you to a full unit titled Effects of Changes in an Environment on the Survival of Organisms, 
of which Mass Environmental Change is a lesson. 

 
 Teacher Professional Learning Resources 

NGSS Crosscutting Concepts: Energy and Matter—Flows, Cycles, and Conservation 

The presenters were  Charles W. (Andy) Anderson and Joyce Parker from Michigan State University. Dr. Anderson and Dr. Parker began the web seminar by discussing 

the role of energy and matter as a crosscutting concept. They talked about energy and matter at different scales, from the atomic to the macroscopic. The presenters 

shared information about how students learn about this crosscutting concept and how to address preconceptions. They then described instructional strategies such 

as modeling that can help students better understand the flow of energy and matter. 
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NGSS Crosscutting Concepts: Scale, Proportion, and Quantity 

The presenters were  Amy Taylor and Kelly Riedinger from the University of North Carolina Wilmington. Dr. Taylor began the presentation by discussing the definition 

of scale. Next,  Dr. Riedinger talked about the role of scale, proportion, and quantity in NGSS. Participants shared their own experiences teaching about scale in the 

classroom before the presenters described additional instructional strategies that can provide students with a real-world understanding of this crosscutting concept. 

Dr. Taylor and Dr. Riedinger showed examples of activities from elementary,  middle,  and high school. They shared video clips and other resources that can help 

educators build their capacity for teaching about scale. 

 

NGSS Core Ideas: Ecosystems: Interactions, Energy,  and Dynamics 

The presenters were  Andy Anderson and Jennifer Doherty of Michigan State University. This was the ninth web seminar in a series focused on the  disciplinary core 
ideas that are part of the Next Generation Science  Standards (NGSS). The program featured strategies for teaching about life science concepts that answer questions 
such as "How do organisms interact with the living and nonliving environments to obtain matter and energy?" and "How do matter and energy move through an 
ecosystem?"  

Dr. Anderson and Dr. Doherty began the presentation by discussing the two main strands of the ecosystems disciplinary core idea: community ecology and ecosystem 
science. They talked about common student preconceptions and strategies for addressing them. Next,  Dr. Anderson and Dr. Doherty shared learning progressions for 
this core idea, showing how student understanding builds from elementary through high school. Last, the presenters described approaches for teaching about 
ecosystems and shared resources to use with students.  

Visit the resource collection.  

Continue discussing this topic in the community forums.  

NGSS Core Ideas: Biological Evolution: Unity and Diversity 

The presenter was Cindy Passmore. The program featured strategies for teaching about life science concepts that answer questions such as "How are the 
characteristics of one generation related to the previous generation?" and "Why do individuals of the same species vary in how they look, function, and behave?"  

Following an overview of the web seminar's main topics to be covered,  Cindy Passmore discussed what makes LS4 a "core" idea and how its subsections A, B, C and D 
should be approached as being related to one another, rather than sequenced elements to be  taught one after the other. Cindy then spoke about the concept of 
using models to explain and make sense of the natural world through two detailed examples about the Peppered moth and the  Galapagos finches. View the resource 
collection.  

Continue discussing this topic in the community forums. 
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 Appendix A: NGSS and Foundations for the Unit 

Analyze and interpret data from fossils to provide evidence of the organisms and the environments in which they lived long ago. [Clarification Statement:                     
Examples of data could include type, size, and distributions of fossil organisms. Examples of fossils and environments could include marine fossils found on dry lan                        
tropical plant fossils found in Arctic areas, and fossils of extinct organisms.] [Assessment Boundary: Assessment does not include identification of specific fossils or                      
present plants and animals. Assessment is limited to major fossil types and relative ages.]  (3-LS4-1) 

Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and animals that live there may                         
change.* [Clarification Statement: Examples of environmental changes could include changes in land characteristics, water distribution, temperature, food, and oth                 
organisms.] [Assessment Boundary: Assessment is limited to a single environmental change. Assessment does not include the greenhouse effect or climate change.]                     
(3-LS4-4) 

Define  a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost. (3-5-ETS1-1) 

The performance expectations above were  developed using the  following elements from the NRC document A  Framework for K-12 Science Education: 
Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Analyzing and Interpreting Data 

● Analyze and interpret data to make sense of 
phenomena using logical reasoning. (3-LS4-1) 

Engaging in Argument from Evidence 

● Make a claim about the merit of a solution to a 
problem by citing relevant evidence  about how 
it meets the criteria and constraints of the 
problem. (3-LS4-4) 

Asking Questions and Defining Problems 

● Define  a simple design problem that can be 
solved through the development of an object, 
tool, process, or system and includes several 
criteria for success and constraints on materials, 
time, or cost. (3-5-ETS1-1) 

 

 

LS4.A: Evidence of Common Ancestry and Diversity 

● Some kinds of plants and animals that once lived 
on Earth are no longer found anywhere. 
(3-LS4-1) 

● Fossils provide evidence about the types of 
organisms that lived long ago and also about the 
nature of their environments. (3-LS4-1) 

LS4.D: Biodiversity and Humans 

● Populations live in a variety of habitats, and 
change in those habitats affects the organisms 
living there. (3-LS4-4) 

LS2.C: Ecosystem Dynamics, Functioning, and 
Resilience 

● When the environment changes in ways that 
affect a place’s physical characteristics, 
temperature,  or availability of resources, some 
organisms survive and reproduce, others move 
to new locations, yet others move  into the 
transformed environment, and some 
die.(secondary  to 3-LS4-4) 

ETS1.A: Defining and Delimiting Engineering 

Scale, Proportion, and Quantity 

● Observable phenomena exist from very short to 
very long time periods. (3-LS4-1) 

Systems and System Models 

● A system can be described in terms of its 
components and their interactions. (3-LS4-4) 

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

  Connections to Engineering, Technology, and 
                     Applications of Science 

Interdependence  of Engineering,  Technology, and 
Science on Society and the Natural World 

● Knowledge of relevant scientific concepts and 
research findings is important in engineering. 
(3-LS4-4) 

 

 

 

Influence  of Science,  Engineering, and Technology 
on Society and the Natural World 
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Problems 

● Possible solutions to a problem are limited by 
available materials 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. 
(3-5-ETS1-1) 

● People’s needs and wants change  over time,  as 
do their demands for new and improved 
technologies. (3-5-ETS1-1) 

Connections to Nature of Science 

Scientific Knowledge  Assumes an Order and 
Consistency in Natural Systems 

● Science assumes consistent patterns in natural 
systems. (3-LS4-1) 

 
English Language Arts Mathematics 

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text               
as the basis for the answers. (3-LS4-4) RI.3.1 

Determine the main idea of a text; recount the key details and explain how they support the main                  
idea. (3-LS4-1),(3-LS4-4) RI.3.2 

Describe the relationship between a series of historical events, scientific ideas or concepts, or              
steps in technical procedures in a text, using language that pertains to time, sequence, and               
cause/effect. (3-LS4-1),(3-LS4-4) RI.3.3 

Write opinion pieces on topics or texts, supporting a point of view with reasons.              
(3-LS4-1),(3-LS4-4) W.3.1  

Write informative/explanatory texts to examine a topic and convey ideas and information clearly.             
(3-LS4-1),(3-LS4-4) W.3.2  

Recall information from experiences or gather information from print and digital sources; take             
brief notes on sources and sort evidence  into provided categories. (3-LS4-1) W.3.8  

Conduct short research projects that use several sources to build knowledge through            
investigation of different aspects of a topic. (3-5-ETS1-1) W.5.7  

Recall relevant information from experiences or gather relevant information from print and digital             
sources; summarize or paraphrase information in notes and finished work, and provide a list of               
sources. (3-5-ETS1-1) W.5.8  

Draw evidence from literary or informational texts to support analysis, reflection, and research.             
(3-5-ETS1-1) W.5.9Report on a topic or text, tell a story, or recount an experience with               
appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace.            

Reason abstractly and quantitatively. (3-LS4-1),(3-LS4-4),     
(3-5-ETS1-1)  MP.2  

Model with mathematics. (3-LS4-1),(3-LS4-4), (3-5-ETS1-1)  MP.4
 

Use appropriate tools strategically. (3-LS4-1), (3-5-ETS1-1)  MP.5
 

Draw a scaled picture graph and a scaled bar graph to represent            
a data set with several categories. Solve one- and two-step “how           
many more” and “how many less” problems using information         
presented in scaled bar graphs. (3-LS4-2),(3-LS4-3) 3.MD.B.3  

Generate measurement data by measuring lengths using rulers        
marked with halves and fourths of an inch. Show the data by            
making a line plot, where the horizontal scale is marked off in            
appropriate units—whole numbers, halves, or quarters.      
(3-LS4-1) 3.MD.B.4 

Operations and Algebraic Thinking (3-ETS1-1) 3-5.OA  
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(3-LS4-4) SL.3.4  

 

Third Grade- Unit #7: Change in  Environments   (15 Days) 

Suggested Pacing Guide  

Day Lesson  Title 

1 Introduction- Using Phenomena listed  for Sequence A  

2 Lesson  1:  What is a Fossil?  

3 Lesson  2:  Mystery  Science “How do  We Know What Dinosaurs  Looked Like? (Day 1- Engage with book titled “ Digging Up Dinosaurs”, 
complete exploration activity on Mystery Science lesson plan)  

3 Lesson  2:  Mystery  Science “How do  We Know What Dinosaurs  Looked Like? (Complete activity “Guess What These Animals Eat on Mystery 
Science Lesson Plan, complete class discussion)  

4 Lesson  3:  Modeling  a Trace Fossil 

5 Lesson  4:  Mystery  Science “Can You  Outrun a Dinosaur?”  

6 Lesson  5- Squirrel Island  (Design  Challenge- End of Unit Assessment)  

*Multiple  Day Lesson- Please  see  lesson plan for tasks that need to get done within  this project  

7 Lesson  5- Squirrel Island  (Design  Challenge- End of Unit Assessment)  

*Multiple  Day Lesson- Please  see  lesson plan for tasks that need to get done within  this project  
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8 Lesson  5- Squirrel Island  (Design  Challenge- End of Unit Assessment)  

*Multiple  Day Lesson- Please  see  lesson plan for tasks that need to get done within  this project  

9 Lesson  5- Squirrel Island  (Design  Challenge- End of Unit Assessment)  

*Multiple  Day Lesson- Please  see  lesson plan for tasks that need to get done within  this project  

10 Lesson  5- Squirrel Island  (Design  Challenge- End of Unit Assessment)  

*Multiple  Day Lesson- Please  see  lesson plan for tasks that need to get done within  this project  

  

At the end  of the unit, please look  on  Google Drive for End of Unit Assessment  and End  of Unit  Assessment STEM Projects  that can be 
completed  for assessment of the standards during the last 3-5 days  of the unit 
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