Understanding by Design Unit Template

T:\Smartboard\Sciences\Grade 1\Science gr one lessons\ObjectsandMaterials
	Title of Unit
	Alien fact-finding mission on objects and materials for a school
	Grade Level
	1

	Curriculum Area
	Science  -- Using Objects and Materials
	Time Frame
	8-10 weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	OM1.1 Investigate observable characteristics and uses of natural and constructed objects and materials in their environment. 

OM1.2 Examine methods of altering and combining materials to create objects that meet student- and/or teacher-specified criteria. 



	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?         

	· How can I use materials to make useful objects?

· How do I choose which material to use to make an object?

· What makes materials different and the same from one another?

· How are materials made by people different (and the same) as those found in nature?

· How can I change objects and materials?
	Knowing the characteristics of materials helps me decide which ones to use and how to use them to make useful objects.

	
	Misconceptions

	
	(Optional)

	
	

	Knowledge

Students will know…
	Skills

Students will be able to…

	· The differences and similarities between properties (e.g., texture, colour, smell, hardness, and lustre) of materials that appear in familiar natural (e.g., tree, lawn, rock, and creek) and constructed (e.g., clothing, toys, electronics, furniture, and buildings) objects. 

· The differences and similarities between the materials used to construct an object and the object itself. 

· Why and how the characteristics of materials help to determine their usefulness within different objects. 
· Alternative uses for common objects and materials. 
· How altering the smell, taste, appearance, texture, and/or sound of materials may change the way they may be used. 

· How to evaluate, using student-identified criteria, personally-constructed objects with respect to their suitability for a particular function. 

· Ways to use materials appropriately and efficiently to the benefit of themselves, others, and the environment (e.g., select the amount and kind of materials that are appropriate to a given task; recognize and demonstrate appropriate reuse of materials in daily activities).

	· Pose questions about characteristics and uses of common materials.
· Distinguish between objects and materials found in nature and those constructed by humans.

· Observe natural and constructed objects and materials in their environment in a safe and respectful manner using all their senses as well as technologies, such as hand lenses, cameras, and microphones, which enhance the senses.

· Record relevant observations about common objects and materials using written language, pictures, and tables.

· Predict the characteristics (e.g., hardness, insulating ability, water resistance, absorbency, and flexibility) of common materials and carry out a procedure to test those predictions. 

· Evaluate the suitability of materials for a specific function. 

· Analyze how common objects and materials are depicted in texts, pictures, and videos. 

· Generate conclusions about the properties and uses of materials based on personal observations and investigations.

· Select and use materials to carry out explorations of altering materials to change their appearance, texture, sound, smell, or taste (e.g., sanding, painting, or waxing a piece of wood, mixing two or more paints to obtain a particular shade or colour, popping popcorn, shaping clay, drying meat, tuning an instrument, and cooking food at different temperatures) to change the way they are used. 

· Examine methods (e.g., gluing, stapling, taping, and buttoning) of joining materials of the same and different types. 

· Use appropriate tools (e.g., glue, scissors, and stapler) correctly and safely for manipulating and observing materials and when constructing useful objects. 

· Follow a simple procedure to make a useful object from recyclable materials (e.g., picture frame from old puzzles, holiday ornament from juice can lid, and musical instrument from tissue rolls). 

· Design and construct a useful object that meets a student specified function by selecting, combining, joining, and/or altering materials.

· Communicate procedures and results of their design and construction process using drawings, demonstrations, and written and oral descriptions. 

	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.

	The goal of this performance task is for students to show their understanding of material and objects by making an object and explaining the steps they took to make the object. They must also make a booklet about common objects found on Earth in a school. The booklet must include information about what each object is used for and about the material used to make the object. 
Scenario: Friendly aliens are visiting your school. They want to start their own school on their home planet. So they are on a fact-finding mission to learn more about objects found at Earth schools. You have agreed to help them by putting together an information book they can use to choose and make objects for their own school. As well, you will also make a toy as a gift for the aliens to take back to their own planet for children who will go to the alien school. The aliens may want to make more copies of your toy. So, after you have made your toy, you must also show and explain the steps you took to choose your materials and to make the toy. 
	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

(Create the rubric for the Performance Task)

	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. 

	Outcomes

1

Mastery

2

Proficiency

3

Approaching

4

Beginning

OM1.1 Investigate observable characteristics and uses of natural and constructed objects and materials in their environment. 
A student who shows mastery uses all five senses to make observations about many common materials and objects; can name many common materials; can group materials and objects using many different sorting rules, including whether they are natural or made by people.

A student who shows proficiency uses at least two of the five senses to make observations about many common materials and objects; can name some common materials; can group materials and objects using some different sorting rules, including whether they are natural or made by people.

A student who is approaching the outcome can recognize that some objects are made of different materials. Uses differences in materials to group objects.

A beginning student knows, with help, that objects are made of different materials. 

OM1.2 Examine methods of altering and combining materials to create objects that meet student- and/or teacher-specified criteria. 

A student who has mastered the outcome applies much of what he/she has learned about materials to make unique objects by changing and joining different materials. This is reflected in the use of materials that are best suited for the job. Objects are made for a specific use. The student can explain the reasons for the materials chosen and the way he/she used the materials. Shows a high level of creativity.

A proficient student applies some knowledge of materials to make objects by changing and joining materials. This is reflected in the use of materials that are well-suited for the job. Objects are made for a specific use. Can explain reasons for the materials chosen and the way he/she used the materials. 

A student who is approaching the outcome makes objects by changing and joining. He or she can partly explain reasons for the materials chosen and the way he/she used the materials. 

With help, a beginning student makes objects by changing materials. 



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

	Conversation
	Observation
	Product

	· Checklist of knowledge
· Class discussion and questioning

· Group meetings

· Class KWL chart


	· Skills checklists during lessons and when presenting performance task to class
· Anecdotal observations
	· T-charts
· Planning documents
· Journal responses – drawings and words

· Student booklet

· Activity sheets such as matching, fill in blanks

	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?

	In this unit, students will begin with a limited knowledge and understanding of objects and materials. They may have some experience already on making observations if they have completed the Using Our Senses outcomes from the Grade 1 science curriculum, as well as the Observing Objects outcomes from the kindergarten curriculum. By the end of this unit, students should have a greater knowledge of how to describe, compare and sort both objects and materials. As well, they will have developed skills to make objects using various materials – including materials that come from nature, human-made materials and recycled materials.
Students will be given a sense of where the unit is taking them by presenting it as a mission to help aliens from another planet gain knowledge and skills about common objects and materials found on earth.


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

	Motivational set: Friendly aliens have landed at West Central School. They are on a fact finding mission. They want to learn as much as they can about objects on earth and the materials used to make them. Students at West Central School will help the aliens gather data, including the names of common objects, the use of those objects and the materials used to make those objects. The aliens hope to use this information to set up their own school on their home planet.

But before they can give the aliens all the information they need, students must learn more about materials and objects. The skills and knowledge students will gain in this unit include the following:

· being able to describe various objects and materials

· being able to compare objects and materials

· being able to sort objects and materials based on their characteristics

· being able to tell the difference between objects found in nature on Earth and objects made by people (constructed)

· being able to use knowledge about different materials and objects to make predictions about similar objects and materials

· being able to choose materials based on the job they need to do

· make new objects using different materials

· change the appearance, texture, sound, smell or taste of materials and objects

· know the difference between an object and the material used to make it

· use tools to make useful objects

· join materials together to make objects

· explain how to choose and make objects out of materials

After students have learned these skills, they will make an information booklet for the aliens to take back to their home planet. The booklet will include information that could help the aliens make many common objects found at schools on Earth. As well, as a sign of friendship, students will make a toy out of recycled material as a gift for the aliens to take back to children on their home planet.



	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?

	· KWL chart -- Read Observing Objects (see Resource list) aloud then create a class KWL chart for topic of materials and objects. Make KWL chart in form of letter to aliens reporting on what they already know about objects and materials and their plans to provide more information. 
· Shared reading of Comparing Materials (see resource list) – Begin by predicting type of materials that might be in book. After reading, compare predictions to what actually was in the book and make a word list on whiteboard. Work with students to sort materials into two categories: natural and human-made (manufactured) using T-chart. Assessment: science journal entry – Pick one type of material from the book and make a list (using words and/or pictures) of objects that can be made using that material.
· Describing objects – Students make and record observations of materials and objects during a school tour done in mission teams. Observations done using words and/or pictures on record sheet. Upon returning to classroom, assign teams to a specific area from team (examples: gym, classroom, library, playground). Assessment: Teams work together to make a picture to represent their area and then share pictures with other groups or whole class. 
· Describing materials – Review types of materials with fill in the blanks activity. Test various materials: plastic, rubber, metal, wood, cloth and paper for flexibility, strength, waterproof and transparency similar to online activity on BBC science clip website (see resource list). Students record results in checklist chart. After finishing student inquiry activity, have students try the online activity as whole class or in partners if computers available. Assessment: match materials and objects/draw pictures of objects made from materials with different characteristics (example: transparent, flexible, strong, waterproof)
· Sorting materials – Introduce topic of sorting objects based on type of material using online activity: Grouping and Changing Materials from BBC Science clip website. Follow up by showing students objects sorted into different groups and have students guess sorting rules. For example, one group might include tape, glue, staples, paper clips and nail – objects used to join materials together. After students comfortable with this, teach them “Which object does not belong” game. Have student volunteers come to front and hold objects and classmates guess which object does not belong – for example, if objects were pencil, ruler, wooden block, toothpick and scissors, the scissors would not belong because the rest of the objects are made from wood. Students can show their answer by putting A, B, C, etc. on card and holding it up. Assessment: students create own “which one does not belong” problems
· Sorting materials scavenger hunt – students search classroom and/or other part of school to find objects made out of different types of materials. Students work with partner to fill in chart from page 33 of Characteristics of Objects and Properties of Materials (see resource list). 
· Mission update: Review with whole class objects, materials and related vocabulary from unit so far. Students write a letter to report back to aliens with list of objects found in school, types of materials used to make objects and how different objects are used.
· Changing materials: Students explore how they can change materials, such as folding paper, modelling clay, cutting foam, painting wood. BBC science clips online quiz: http://www.bbc.co.uk/schools/scienceclips/ages/5_6/sorting_using_mate.shtml. Assessment: Draw and/or write about how you can change material.
· Joining materials together: Read Robert Munsch’s Ribbon Rescue. Discuss how ribbon can be used to join materials together. Assessment: Draw the type of fastener you would use to join different materials together activity sheet. 
· Make a useful object – Give students the job of making a holder for objects you might find on a teacher’s desk, such as paper clips, pencils, tacks, etc. Give students choice of materials to use. Students present finished project to group, whole class or teacher. They must explain what materials they used and why they chose those materials.
· Reusing/recycling materials – View Mighty Machines: All About Recycling DVD. Students name what materials are being recycled in the video. Activity: Give each student or pair of students a box and have them make that box into a new object. Assessment: Students draw and write about one material they recycle.
· Mission planning and work sessions for information book: Each group will be responsible for a section of the book. Each section will be about a different part of school: classroom, gym, library, playground. Your group will make a list of the objects found in your area. Each person in the group will then pick three objects from the list (no one in the group should have the same objects) and make a page for each object (each person does three pages). Each page should tell what the object looks like, what material(s) it is made from , what the object is used for and some interesting fact about the object. Students use planning template.
· Mission planning and work sessions for toy: Draw a picture of toy and list materials using toy planning template. Make toy. Practice with partner or small group explaining how to make toy.
· Performance task: Present book and toy to aliens. If possible, have an alien guest(s) come to classroom for students presentation of book and toys. For presentation of toy, students must explain what materials they used, why they chose their materials and how they used them to make the toy. 

	Time Frame

	
	· .5-1 class
· 1 class

· 1-2 classes

· 1-2 classes

· 1 class

· 1-2 classes

· .5-1 class

· 1-2 classes

· 1 class

· 1-2 classes

· 1-2 classes

· 1-3 classes

· 1-2 classes

· 1-2 classes



	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? 

	· Mission checklists to help students keep on track
· Mission updates (students report progress on booklet and toy to teacher through methods such as teacher checklist, show of hands and group interviews)

· Mission pairings (students provide feedback to each other both informally and formally)


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

	· Mission checklist
· Mission appraisals (self-evaluation rating scale – using happy faces, thumbs, stars or similar method)

· Mission team meetings (share progress with group members)


	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?

	· Allow students to record observations using both words and pictures
· Mission teams that allow students to provide help and feedback to each other and allow teacher to meet/work with smaller groups

· Performance task has some flexibility in terms of the size of the booklet and level of difficulty, allowing some students to create more complex products than others
· Provide scaffolding for students such as lists of common words, book templates (such as fill in blanks, finish the sentence)


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

	· BBC – Schools Science Clips – Grouping and changing materials --http://www.bbc.co.uk/schools/scienceclips/ages/6_7/grouping_materials.shtml
· BBC – Schools Science Clips – Characteristics of materials-- http://www.bbc.co.uk/schools/scienceclips/ages/7_8/characteristics_materials.shtml
· Mayer, Cassie. Comparing Materials. Chicago, Illinois: Heinemann Raintree (2008). TRC Lit 620.1 MAY.

· Characteristics of Objects and Properties of Materials. TRC 530 CHA
· Kahn, Gale Philips and Allison Kahn Goedecke. Observing Objects. National Geographic School Publishing. TRC TKT 500.2 OBS (big book)

· Munsch, Robert. (Fernandes, Eugenie). Ribbon Rescue. Toronto: Scholastic Canada (1999). 

· Mighty machines: All about recycling [DVD] / produced by Malofilm Video. Montreal: 2005. J DVD 629.225 MIG
· Objects and Materials Grade 1 Smartboard document (see T-drive)


	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.
