Understanding by Design
Small Learning Community High Schools, NYC
Drafting Template for Curriculum Unit Plan

Subject Area: Living Environment, Science






     Course/Grade Level:


            Unit Title: Evolution                                                                                                Number of Days:


                                                                                                    Designers: Manon, Margarita, Abadi  
            Unit Summary: Species change over time through natural selection. Evolution is the change of species over time. This theory is the central unifying theme of biology. This change over time is well documented by extensive evidence from a wide variety of sources.

Students need to know that in sexually reproducing organisms, only changes in the genes of sex cells can become the basis for evolutionary change 

	Desired Results (Stage 1)

	State Standards and or/ grade level  performance indicators addressed:

· NYS Standard 1, 1.1a-1.1c
· NYS Standard 4, KI3.1a, f, g, k, l  



	Overarching Understanding(s) from Curriculum Framework Grade or  Course Understandings:

Students will understand that… 
· Organisms change over time.  

· Earth has a rich history. 

· Life on Earth began as a simple single cell billions of years ago.
· All organisms on earth are united into a single tree of life by common descent 
Topical Understanding(s)  Specific to  Unit: Students will understand that…

· About a billion years ago, increasingly complex multicellular organisms began to evolve.

· Extinction of a species occurs when the environment changes and the adaptive characteristics of a species are insufficient to allow its survival. 

· Fossils indicate that many organisms that lived long ago are extinct.    
	Overarching Essential Question(s) from Curriculum Framework Grade or Course Essential Questions:  Students will need to consider such overarching questions as…
· What is the origin of life?

· Does life exist on other planets?

· How does the environment influence organisms that live there?
Topical Essential Questions for Unit:  To understand, students will need to consider such unit questions as....
· How was Earth formed?

· How is it possible for life forms to exist here on Earth? 

· When did life begin on Earth?

· What evidence is there of life on Earth millions of years ago?   



	To understand, students will need to know and be able to do the following…

	know… Students will know the following in order to…(e.g., facts, vocabulary, rules, theories, principles) (nouns)
· Theory of evolution

· Natural selection

· Darwin

· Extinction

· Adaptations 

Essential new vocabulary: 
· Evolution

· Natural selection

· Adaptations

-   

-  

-   
Common misunderstanding(s):
· Monkeys became humans.  

·  Earth is 6,000 years old. 

· Dinosaurs and humans existed as the same time.

· Adaptations are acquired. 

Possible considerations to differentiate declarative knowledge, including advanced content and materials for more capable learners or more appropriately accessible materials and content for struggling learners.  Essential Questions and Understandings are not differentiated.


	be able to… Students will be able to (DO—skills, procedures, processes):  Use action verbs                                                                                                                                                     

· Recognize adaptations

· Identify natural selection

· Create a cladogram
· Simulate natural selection

· Model fossils
· Apply modern knowledge of genetics to the theory of Natural Selection 

· Apply knowledge of evolution to explain resistance of organisms  to antibiotics, pesticides and  bio-control 

Possible considerations to differentiate skills, including advanced skills for more capable learners and more concrete and scaffolded skills for struggling learners.  Essential Questions and Understandings are not differentiated.
· Capable learners will read articles about Darwin from Newsweek magazine.

· The struggling learners will read articles modified by the teacher to better suit to their abilities.

Options will be given to students as to role s to play during a simulation of natural selection.

Group A will form their own fossil and group B will observe and listen to the explanation of group A.

Group B will perform their own experiment with the supervision of group A.

Both groups will brainstorm the concepts and make graphic organizers.




	Assessment Evidence (Stage 2)

	Diagnostic Assessment(s)  (To determine students’ readiness (based upon required knowledge and skills), interests, and learning profiles):

· Students will create a KWL on extinction.
· Students observe visuals on animal adaptations and brainstorm explanations
What instructional adjustments, groupings or options will be made as a result of the diagnostic evidence:

· Based on daily assessments revisit concepts misunderstood.
· Visuals and models will be used for the various learning  styles.

Stage 2 Continued
Summative Performance Assessment Task(s) for Understandings  Using G.R.A.S.P.S.:
Goals: Students will understand the origin of life and the modern concepts of Natural Selection. 
Role(s):  A reporter for National Geographic Magazine on an assignment on the Galapagos Islands.
Audience: Readers of the magazine 
Situation:    

· Reporter who will interview the Grants in regards to their modern findings on Natural Selection.

Product or Performance:  A PowerPoint Presentation which will include: 

                                         a) Brief biography of the Grants.

                                         b) Description of the Grants’ hypothesis.

                                         c) Explanation of the differences of Darwin’s theory and the Grants’ findings.

                                        d) Description of the process of speciation.
Standards or Criteria for Evaluation/Traits for Rubrics: See rubric on next page.
How will the product/performance, role or audience be differentiated to provide options for students’ readiness, interest and/or learning profiles?

Students will have choices as to being the Grants or being the reporter/researcher.
Student Directions for performance task: Research, gather notes, create a graph, write a proposal from your point of view
Special Teacher Direction for performance tasks: Assign roles, prepare articles, web sites addresses, map, supplies, media and visuals.
Stage 2 Continued

[image: image1]
Other Evidence (Tests, Quizzes, Academic Prompts):


Possible Differentiation options:
· Time line

· Cladogram

· Quizzes
· Tests

· Writing assignment
 Self-Assessment (Including Self-Evaluations Using Rubrics and Checklists,  Peer Review, Reflective Journals and Think Logs):
·  Votes on the PowerPoint Presentation.
· Reflect on what I learned

· 3, 2, 1 Three things I understand well, two things I kind of get, and one thing I still don’t understand.   


	Rubric for Performance Task(s)
CRITERIA or TRAITS`
SCALE

Content - Accuracy - Sequencing 

Originality

Graphics, Sounds & Transitions

Cooperation & Group Presentation

4 

Highest    

All content throughout the presentation is accurate & complete. There are no factual errors or significant omissions. Information is organized in a clear, logical way.
Presentation shows considerable originality. The content and ideas are presented in a unique and interesting way, without plagiarism
All graphics directly support the content of the presentation. One "sound" & all transitions improve the content or "feel" of the presentation.
Group delegates tasks and shares responsibility effectively all of the time. Each group member contributes additional information (not in the PowerPoint presentation) during the oral presentation. 

3

Most of the content is accurate and complete but there is one piece of information that is inaccurate or missing. Most information is organized in a clear, logical way. 

Presentation shows some originality and inventiveness. The content and ideas are presented in an interesting way, without plagiarism
One graphic does not support the content of the presentation. More than one sound. One or more "transitions" seem to be added for no reason. 

Group delegates tasks and shares responsibility effectively most of the time. Some group members contribute additional information during the oral presentation. 

2

The content is generally accurate, but more than one piece of information is clearly flawed or inaccurate or missing. Some information is logically sequenced
Presentation shows an attempt at originality and inventiveness. 

Some graphics do not seem to directly support the content of the presentation. Sounds/transitions detract from the overall presentation.
Group delegates tasks and shares responsibility effectively some of the time. No new information is presented during the oral presentation. 

1

Content is typically confusing or contains more than two factual errors. There is no clear plan for the organization of information. 

Presentation is a direct copy of other people's ideas and/or graphics and shows very little attempt at original thought. 

Several graphics, sound(s), transitions detract from the content of the presentation
Group often is not effective in delegating tasks and/or sharing responsibility. No oral presentation is given. 



	Stage 3: Creating Daily Lessons and Activities
Lessons and Activities should be aligned with Stages 1 and 2 best outlined in the order they are to be taught.  To ensure that lessons are aligned, enter your assessments first (including any lessons in preparation of or for the assessments.  Next, examine Stage 1 for a logical sequence of lessons and activities which address all components of Stage 1 including knowledge and skills. Each day’s lesson may have several activities. When you have completed the day by day sequence, then label the activities as A, M, or T.

Labeling Key:

A   represents learning experiences which optimize students acquisition of knowledge and skills and will include a number of equipping and exploring activities

M  represents meaning making activities represents learning experiences that increase students’ understanding of knowledge and skills

T  represents activities that will ask students to apply their understanding in tasks and procedures that are authentic and realistic.

Another way of considering the purpose of activities:

Teaching-Learning Activities Based upon W.H.E.R.E.T.O.: These are embedded in the ATM for Lesson Design Document (WHERETO represents the purpose of lessons, not the sequence) For more detailed information see pages 212-226 of the UbD Professional Development Workbook.
Where are we (student’s point of view) headed? How will the unit be introduced including the tasks, goals, essential questions?
How will I hook students to engage their interests?

Equip and Explore:  What lessons and activities will provide the knowledge, skills, processes, and procedures needed for the unit?  How will these address the needs of all learners? 

Revise/Rethink/ Reflect/ Revisit:  What opportunities (activities, experiences) will be provided to help students revise/rethink/reflect/ and revisit?

Evaluation/self/evaluation/:  How will we engage students in self-evaluation, goal setting, and self-reflection?

Tailoring:  How will we tailor or differentiate the unit and lessons to differentiate for different learning needs and interests? (Materials, strategies, groupings, mini-lessons, etc.)

Organized:  What sequence of lessons or activities will we use to organize the unit in a way that is coherent and makes sense to students?  
Day 1   Introduction of concepts of evolution and explaining the final product (W).  Pre-testing. Use visuals and digital video to explain the big bang theory (H). What comes to your mind when you observe these figures? The students are going to work in group and they will read a passage about the ideas of life on earth that prevail on Darwin’s time and how Darwin challenged those ideas. They will have questionnaires about those theories that will be discussed later on with the class. Display photos and maps about the route of the beagle around the world. 
Day 2    Students construct a timeline origin of life with adding machine tape paper using images and dates provided by teacher. 
Day 3    Students build model fossils using sample artifacts/shells etc and plaster paris. 

Day 4    Students create foldable on the evidence of evolution.  

Day 5   Students receive prepared cards on the whale evolution containing various forms of evidence. Students define and classify the different types of evidence.   Students are given three different whale species and the students will compare and classify three different types of whales. 


Day 6  Students are shown a model cladogram to illustrate the branching tree concept and modern relationships between different species. The students construct a cladogram on a fictions creature.

 Stage 3 continued
Day 7  Students simulate Natural Selection. Students are given a cloth with a colorful pattern on it.  Students are also given different colored paper dots to sprinkle on the cloth.  Students are to time and record how many dots they can pick up and apply knowledge of natural selection in predicting the outcomes.  Students are presented with the gypsy moth of London and complete questions on Natural Selection.

Day 8   Students write an article for a newspaper explaining on whether antibiotics should or should not be restricted.  The article must explain the threat caused by overuse of antibiotics. The article must also describe the advantages and disadvantages of restricting the use of antibiotics.
Day 9  Modeling coevolution students will work in groups and each group will represent a different bird species.  They will represent the birds’ beaks using different utensils.  Flowers will be represented by graduated cylinders that represent long, narrow flowers, beakers will represent short, open flowers.  This glassware will be fill halfway with dried peas  which will represent the flowers’ nectar.( birds’ food).

Assume that one flower was pollinated for every five peas collected. A data table will be made with the beak types, peas collected for one minute and the number of pollinations for each bird. Analyze from which type of flower was each bird most successful in obtaining food in order to determine how these plants and animals evolve in response to one another.
 Day 10  Students will find out how many species of anoles have been identified in the Carribean islands as compared with total number of anoles species world wide.

Students find out the number of Hawaiian flies in the Drosophilidae family. Compare and contrast the specialist roles of the anoles to that of the Galapagos finch species.   

Day 11  Students create a chart listing the five mechanisms that contribute to the reproductive isolation of a population.    

Day 12  Students will investigate the genetic drift using  different colored marbles to demonstrate random chance affects the frequencies of alleles in a population over time.  
Day 13 Students view pbs film series on evolution. Students answer questions during the film. 
Day 14  Finish film and questions.
Day 15  Library research and note taking begin and continue for three days.
Day 16  Library research.
Day 17    Library research. 

Day 18 PowerPoint Presentations begin and continue for three days.
Day 19 PowerPoint Presentations

Day 20 PowerPoint Presentations



	Materials and Resources for Teaching the Unit:
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