Understanding by Design Unit Template

	Title of Unit
	Diversity of Living Things
	Grade Level
	6

	Curriculum Area
	Science
	Time Frame
	4-5 Weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards – Curricular Outcomes

	DL6.1 - Recognize, describe, and appreciate the diversity of living things in local and other ecosystems, and explore related careers.
DL6.2 - Examine how humans organize understanding of the diversity of living things.
DL6.3 - Analyze the characteristics and behaviours of vertebrates (i.e., mammals, birds, reptiles, amphibians, and fish) and invertebrates. 
DL6.4 - Examine and describe structures and behaviours that help: 

· individual living organisms survive in their environments in the short term
· species of living organisms adapt to their environments in the long term.


	Essential Questions
	Enduring Understandings

	Open-ended questions that stimulate thought and inquiry linked to the content of the enduring understanding.
	What do you want students to understand & be able to use several years from now?         

	1.
How do living things survive?

2.
How do living things suit their environment?

3.
Why is it necessary to classify living things?

5.
Who helps us understand living things?

7.
How do living things survive challenging conditions?

8.
How do certain organisms become extinct?

9.
How can I study living things and still protect them?

10.
How do others view the world of living things?

12.
How do living things adapt and why?


	•
There are diverse and numerous living organisms in different habitats around the world.

•
We use classification systems to recognize the similarities and differences amongst living organisms.

•
Survival of living organisms depends on physical characteristics and adapted behaviours.

•
There are respectful ways to examine ecosystems and organisms within them.

•
First Nations and Métis cultures reflect a worldview that values all living things and their worldview shapes their system of organizing understanding of living things.

•
Science is the study of trends or patterns over time. There are often aspects of scientific study that are not exact and determining reasons for this is part of scientific study.

•
Adaptations happen over time.

	
	Misconceptions

	
	(Optional)

	
	

	Knowledge

Students will know…
	Skills

Students will be able to…

	· Characteristics and behaviours of living things – body shape, body description, method of respiration, method of reproduction, method of movement, method of feeding

· Diversity of living things in different habitats

· First Nations and Métis worldview on living things

· Science and technology careers related to living things

· The five kingdoms of taxonomy (monera, protists, fungi, plants and animals)

· Scientific terminology related to living things, classification, ecosystems, vertebrates and invertebrates and micro-organisms – biotic, abiotic, kingdom, phylum, monera, protest, fungi, plant, animal, vertebrate, invertebrate, respiration,  classify, diversity, habitat, ecosystem, terrestrial, aquatic, characteristic, behaviour, reproduction

· Characteristics and behaviours of vertebrates and invertebrates

· The difference between structural characteristics, physical characteristics and behaviours

· Short-term structures and behaviours of organisms to survive in their environments

· Long-term adaptations of structures and behaviours of species of organisms – flippers, webbed feet, night-time vision, wide wings, camouflage colouring, migration, hibernation

· Difference between endangered and extinct


	· Observe and document living things in their local habitat and other habitats (journaling, nature walk, etc.)

· Analyze the First Nations and Métis worldview and organization of living things – including underlying criteria

· Identify different science and technology careers related to diversity of living things

· Develop criteria for classifying living things and use it to classify or group living things – student-developed criteria

· Construct a visual representation showing examples from each kingdom

· Use appropriate scientific terminology to communicate ideas.

· Identify and classify animals as vertebrates and invertebrates

· Critique the advantages of a classification system

· Compare and represent the characteristics and behaviours of vertebrates and invertebrates (student-selected)

· Propose questions for inquiry and gather information from a variety of sources.

· Suggest reasons why classification is based on structural characteristics rather than physical appearance

· Propose questions and describe examples of structures,  behaviours and adaptations of organisms that help individuals survive in their environments

· Describe examples of structures and behaviours, including seasonal changes, which help living things survive in their environments

· Describe adaptations that help with long term survival

· Explain how fossils link to the study of diversity of living things.

· Suggest reasons why species have become endangered and extinct

· Compare closely-related animals that live in different parts of the world and propose reasons for similarities and differences – research advantages of particular structures or behaviours



	Assessment Evidence (Stage 2)

	Performance Task Description 

	The performance task describes the learning activity in “story” form.  Typically, the P.T. describes a scenario or situation that requires students to apply knowledge and skills to demonstrate their understanding in a real life situation. Describe your performance task scenario below:


	Helpful tips for writing a performance task.

	Goal: Students will research an ecosystem they are unfamiliar with.  They will demonstrate their understanding that certain living things may not be able to survive in an ecosystem unlike their own.
Role: Students will be taking on the role of scientists researching a new ecosystem and discovering a new species that can survive in that ecosystem. 
Audience: The final ecosystem and new species will be presented to their colleagues and fellow scientists. They will also present this in front of the teacher, the lead scientist, who will approve their ecosystem and their new species. 
Situation: 

In your group, consider the following:

- What is unique about your ecosystem?

- What types of animals live in that ecosystem?

- What plants live there?

- What abiotic things would you find in that ecosystem?
- How will your new species survive in that ecosystem?
Procedure:

1) Choose your ecosystem and research the most important features. You will be given three books to gather your information from. When addition information is required, you will receive computer access. Each group member must help in researching and recording information. 
2) As you are researching, record your progress in your Science journal.
3) When you have gathered enough research, you will create a new species that will be able to live in the ecosystem. You must draw the species, labeling all important features and structures. Describe why your species is most suitable for the ecosystem that you researched. The information will be put on a poster/pamphlet/PowerPoint (your choice) with all the information you have found.  

4) Your final ecosystem and new species will be presented to your colleagues and fellow scientists. You may use any creative means to present your ecosystem.

3
Standards: Rubric Attached


	Goal:

What should students accomplish by completing this task?

	
	Role:
What role (perspective) will your students be taking?

	
	Audience:
Who is the relevant audience?

	
	Situation:
The context or challenge provided to the student.

	
	Product/Performance:
What product/performance will the student create?

	
	Standards:
Attached

	BLOOMS TAXONOMY:

REMEMBERING: Can the students recall or remember the information?
UNDERSTANDING: Can the students explain ideas or concepts?
APPLYING: Can the students use the information in a new way?
ANALYZING: Can the students distinguish between the different parts?
EVALUATING: Can the students justify a stand or decision?
CREATING:  Can the students create new product or point of view?
	Digital Taxonomy for Bloom:

KNOWLEDGE: Highlighting, bookmarking, social networking, searching, googling
COMPREHENSION: Advanced searches, blog journaling, twittering, commenting

APPLICATION: Running, loading, playing, operating, hacking, uploading, sharing, editing

ANALYSIS: Mashing, linking, tagging, validating, cracking, reverse-engineering

SYNTHESIS: Programming, filming, animating, blogging, wiki-ing, publishing, podcasting, video casting

EVALUATION: Blog commenting, reviewing, posting, moderating, collaborating, networking, posting moderating

	Standards Rubric

The standards rubric should identify how student understanding will be measured. 

	Rubric Attached

	Other Assessment Evidence:  (Formative and summative assessments used throughout the unit to arrive at the outcomes.)

	Conversation
	Observation
	Product

	· Student  Teacher conferences
· Journal Entries

· Communicate questions
	· Group discussions
· Activities
	· Assignments
· Labs

· Performance Task

	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?

	Students will take a close look at the special characteristics of living and non-living things. They will learn how to organize information about both living and non-living things and discuss the ways scientists use classification systems in their work. They will explore the diversity of living things and use some characteristics to classify them. 


	How will you hook students at the beginning of the unit? (motivational set)

	Nature Walk:
Students will begin their inquiry by going on a nature walk. Students will collect one item on their nature walk and bring it back to the classroom. They should remember where they found it. Once back in the classroom, students will organize the items into living and non-living. Remind the students that by picking up litter, we can show respect for other people, living things, and the environment. By respecting the environment, students are demonstrating some of First Nations beliefs about the environment (picking up litter). Sort data on chart of all things they found as a class. Engage in a discussion about the difference between living and non-living things. 


	What events will help students experience and explore the enduring understandings and essential questions in the unit?  How will you equip them with needed skills and knowledge?  How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	1. Living vs Non-Living Things
· In a talking circle, ask students what the differences between living and non-living things are and have them provide an example for each. 
· Provide a concrete example of each to display.
· Students will record evidence (behaviours and functions) for living and non-living things
· Provide the actual characteristic of living things (page 4-5) and discuss biotic and abiotic
· Hand out LM 1-3 to determine if objects are biotic or abiotic
· Introduce the Species Discovery Project 
2. Careers

· Ask students for examples of job related careers that requires an understanding of the diversity of living things. 
· Show the list of jobs on overhead. As a group describe and define some of the jobs listed.
· Choose and define 5-6 main jobs. Have students get into groups of 3 or 4 and create skits describing the jobs. Once students are in groups, the teacher will walk around and hand out their specific job.
· Give students time to create a skit to demonstrate their career description.
· Present skits in front of class. Have the rest of the class decide which career they are acting out. 
3. Methods of Classifying

· Introduce classification by using examples of methods of classifying (library, grocery store, etc)

· Ask students, “Why are classification systems needed?”, “What types of things do we classify?” 

· Encourage students to imagine what it would be like without classification systems. 
· Students will be sorting a bunch of assorted buttons of different shape, colour, and size. Students should sort buttons based on characteristics of their choice and jot down their notes. 

· Challenge students to find as many characteristics as they can. They should consider size, shape, colour, and the number of holes. They will subdivide each group and create a classification tree.  
· Students share their classifying methods and write it on the board.
4.  Kingdoms:

· Discuss ways in which living things can be categorized by the similar traits and characteristics that they have (behaviour, appearance, structure, etc)

· Students will receive pictures of living things in their table groupings (page 15)
· They will attempt to group pictures based on similarities on certain characteristics. Share with the class how they organized their living things. 

· Remind students that there is no right or wrong answer. 

· Give students the criteria that First Nations people classify living things (webbed feet, 4-leggeds, 2-leggeds, etc). Ask them to group the animals based on those characteristics.  
· Read in pairs: How scientists classify on page 12 & 13 of Pearson text

· Why did scientists divide living things into five kingdoms?

· Classification chart on page 13 of student textbook.

· Students will re-group their living things based on scientific methods. Record answers on LM 1-5. 
5. Vertebrates and Invertebrates: 
· Get the students to sit in groups of 4 or 5, and hand one set of pictures to each group. The pictures will have both vertebrates and invertebrates. 

· Get the students to write down everything they know about the animals in the pictures. Students can also use sketches show what they know about the animals.

· The students also need to categorize all of their pictures into two categories and be prepared to explain to the rest of the class their reasons for categorizing the pictures the way they did. 

· The teacher can give guiding questions if the students are stuck on what kind of information to write down. Questions including:

· Where does the animal live?

· What kind of habitat and environment does the animal live in?

· What does the animal eat?

· How does this animal gather their food?

· How does this animal survive in their habitat? In the rest of the world?

· What kind of body structure does it have? Does it have bones? (If it does not have bones then what holds it together and gives it shape?=exoskeleton)

· How does it move?

· How does it reproduce?

· Once the students have finished writing/sketching all their information about the pictures then come back together as a whole class and get each group to share how they categorized all their pictures into two groups. They also need to explain their reasons for grouping those certain animals in the groups they did. How did the groups categorize their pictures? Color, appearance, size, internal structure, how they move, etc? 

· Get the students thinking about if there are more possible ways to categorize the pictures.  Is there a right or wrong way? Or is one way better than another? What about categorizing animals according to their internal structures?

· Get students to come to the realization that animals are grouped in two categories according to their structure (whether they have a backbone-vertebrate or not-invertebrate).

· Students will recognize that this further classifies the animal kingdom.

· Students should find their backbone and identify it as a vertebrate.

· Brainstorm what animals are vertebrates and which are invertebrates

· Animals are classified as either vertebrates or invertebrates according to their internal structures. Vertebrates are animals with a backbone, where as invertebrates are animals without a backbone.

· Group pictures and help students come to their own realization

· Why are biological classification systems for living things based on internal structures rather than appearances?

6. Vertebrates
· Review the word “vertebrate” with the class. 
· Challenge students to come up with as many advantages to having a backbone as they can (protection,  flexibility, movement, strength, etc)
· Students will read the structural characteristics on page 39 of Pearson textbook. 
· They will complete LM 1-14: Classifying Animals- The Vertebrates
7. Invertebrates
· Post a picture of a worm and a snake at the front of the class.  Challenge students to come up with as many similarities and differences between these animals as they can. Eventually, they will come to the realization that a snake has a backbone and a worm does not. Inform the students that a worm is an invertebrate. 
· The table on page 22 lists the four main vertebrate phyla and their characteristics. The students will read this and receive LM 1-7. They will cut the illustrations out and follow the procedure on page 23 of the textbook to place the invertebrates on a classification tree in their book.  
8. Classifying Trees
· Bring in some examples of leaves from a deciduous tree as well as a coniferous tree. 
· Review page 18-19 in textbook and explain to students how the charts work. 
· Print off pictures of leaves from different trees. Place them around the room and create “stations”. 
· Students will rotate around the room and classifying each tree. They will refer to page 18-19 to help them. They will decide if it is coniferous or deciduous, supporting details, and finally decide which type of tree the leaf/needle is from. 
9. Ecosystems and Adaptations
· In this lesson, students will begin to understand how living things suit their environment. 
· Engage with one living thing and its ecosystem.  Have a discussion about how that living thing would survive if it were in any other ecosystem. For example, how would a polar bear live in a tropical rainforest?
· Discuss how animals need to adapt to their ecosystem.  Animals have special features that help them survive in their ecosystem. Animals may be adapted by their physical features (structural adaptations) or the way they act (behavioural adaptations). 
· Read pages 50-51 and students will see if they can think of structural and behavioural adaptations in animals. 
· They will research the animals on page 52-53 to find interesting and unusual adaptations that animals in Saskatchewan use to help them survive in their habitat. 

	Time Frame

	
	1 class (60 mins)
2 classes
1 class

2 classes
2 classes
1 class

1 class

2 classes

1 class

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work based on your essential questions and enduring understandings? 

	Students will continually reflect in their science journal as well as in class discussions. Provide daily journal prompts that correspond with the lesson. 


	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?

	Students will be required to self-assess and peer assess their performance task.  Teacher, peer, and self-assessment will guide students as they self-evaluate using checklist and discussions.


	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?

	· The unit plan is structured to include a variety or oral, written, and kinesthetic tasks to meet the needs of all learning types. 

· Instruction will vary depending on student’s needs. Examples of this include independent learning, collaborative, small groupings, partners, etc. 

· Many opportunities will be provided for students to demonstrate their understandings. This will include their journals, exit slips, performance task, a variety of written and oral assessments, and teacher/student conferences.



	What resources will you use in the learning experiences to meet the outcomes?

	Pearson Saskatchewan Science 6: Text and Teachers Resource.


	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
	(

	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	(

	CELS & CCC’s: 
Do the learning experiences allow learners to use multiple literacies while constructing knowledge, demonstrating social responsibility, and acting autonomously in their world?
	(

	Adaptive Dimension: 

Have I made purposeful adjustments to the curriculum content (not outcomes), instructional practices, and/or the learning environment to meet the learning needs of all my students?
	(

	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
	(

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	(

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	(

	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
	(

	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	(


Adapted from:  Wiggins, Grant and J. McTighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development.
	Standards Rubric

	Diversity of Living Things Rubric

Outcomes

4

Mastery

3

Proficiency

2

Approaching

1

Beginning

DL6.1 - Recognize, describe, and appreciate the diversity of living things in local and other ecosystems, and explore related careers.
You are able to identify the characteristics of living things. You are able to examine and clearly describe the diversity of living things in a variety of habitats and explain how ecosystems are different. You show appreciation for and understanding of other worldviews of living things.
You are able to identify examples of science and technology-related careers and explain how they require an understanding of the diversity of life.

You are able to identify the characteristics of living things, recognize the diversity of living things in a variety of habitats and show appreciation for other worldviews of living things.
You are able to identify examples of science and technology-related careers that require an understanding of the diversity of life.
You are able to state some of the characteristics of living things, and are beginning to recognize the diversity of living things in some habitats. You are able to describe some other worldviews of living things. 
With guidance, you are able to identify examples of science and technology-related careers that require an understanding of the diversity of life. 
 You have difficulty identifying the characteristics of living things and recognizing the diversity of living things in habitats. You have difficulty identifying careers related to the diversity of life.
DL6.2 - Examine how humans organize understanding of the diversity of living things.
You are able to examine, describe and evaluate various ways humans organize and classify things and give examples for your thoughts. You can design and defend your own classification systems.  You can demonstrate a high level of understanding of the diversity of living things by using extensive scientific terminology and can explain scientific classification models.
You are able to examine and describe various ways humans organize and classify things, and create their own classification systems.  You can demonstrate an understanding of the diversity of living things by using appropriate scientific terminology and scientific classification models.
You are able to examine and somewhat describe various ways humans organize and classify things, and with help, can create classification systems.  You are beginning to demonstrate an understanding of the diversity of living things by using some appropriate scientific terminology and scientific classification models.
You are having difficulty understanding the various ways humans organize and classify things.  
DL6.3 - Analyze the characteristics and behaviours of vertebrates (i.e., mammals, birds, reptiles, amphibians, and fish) and invertebrates.
Student is able to analyze the characteristics and behaviours of vertebrates and invertebrates by identifying, comparing, representing, and categorizing them. Students are able to independently propose and answer questions that come out of personal investigation.
Student is able to analyze the characteristics and behaviours of vertebrates and invertebrates by identifying, comparing, and representing them. Student is able to categorize animals into different vertebrate and invertebrate groups.
With help, student is able to identify the characteristics and behaviours of vertebrates and invertebrates and classify animals into different vertebrate and invertebrate groups. How can you compare and represent the characteristics and behaviours of different vertebrates and invertebrates?

Student has difficulty identifying the characteristics and behaviours of vertebrates and invertebrates. What identifies an invertebrate? A vertebrate? How do you know the difference? How does this help us understand animals?
DL6.4 - Examine and describe structures and behaviours that help: 

· individual living organisms survive in their environments in the short term
· species of living organisms adapt to their environments in the long term.

You are able to select and evaluate examples of adaptations of living things and propose relevant questions to investigate why they are necessary for short and long term survival. You are able to research and gather information from a variety of sources in order to formulate explanations for variations in adaptations.
You are able to describe examples of adaptations of living things and propose relevant questions to investigate why they are necessary for short and long term survival. You are able to research and gather information from a variety of sources in order to explain the answers to your own questions about structures and behaviours.
You are able to identify examples of adaptations of living things and propose basic questions to investigate why they are necessary for short and long term survival. With help, you can research and gather information from a variety of sources in order to answer your own questions about structures and behaviours.
You are having trouble identifying examples of adaptations of living things proposing basic questions. With help, you can research and gather information from a variety of sources in order to answer teacher-generated questions. 
Characteristics of Successful Learners
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Choose one of Citizenship, Confidence, Responsibility, or Work Habits and expand for student relevance to this assignment.




	Performance Task Rubric

	Species  Discovery Project
Outcomes

4

Mastery

3

Proficiency

2

Approaching

1

Beginning

Content
The project includes all required elements as well as additional information in relation to the ecosystem and new species.  

All required elements are included in relation to the ecosystem and new species.  

Three out of four of the required elements are included.  

More than 2 required elements in relation to the ecosystem and new species are missing. 
Problem Solving 

The student actively looks for and suggests solutions to problems. 

The student refines solutions suggested by others. 

The student does not suggest or refine solutions, but is willing to try out solutions suggested by others. 

The student does not try to solve problems or help others solve problems. He or she lets others do the work.

Knowledge
Explanations by all group members indicate a clear and accurate understanding of adaptations considered when creating your species. 
Explanations by all group members indicate a relatively accurate understanding of adaptations considered when creating your species.
Explanations by most group members indicate a relatively accurate understanding of adaptations considered when creating your species.
Explanations by several members of the group do not illustrate much understanding of adaptations considered when creating your species.
Construction Materials
Appropriate materials were selected and creatively modified in ways that made them even better. 

Appropriate materials were selected and there was an attempt at creative modification to make them even better. 

Appropriate materials were selected. 

Inappropriate materials were selected, which contributed to product that performed poorly. 

Journal
The journal provides a complete record of research as well as additional information.
The journal provides a complete record of research.  

The journal provides a satisfactory record of research.
The journal provides inadequate record of research.  

`
Characteristics of Successful Learners
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Choose one of Citizenship, Confidence, Responsibility, or Work Habits and expand for student relevance to this assignment.




