Understanding by Design Unit Template

To find the attachments go to:  T:\Smartboard\Sciences\Grade 4\UbD Units\Light
	Title of Unit
	Light – Physical Science
	Grade Level
	4

	Curriculum Area
	Science
	Time Frame
	8 weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	LI4.1 Investigate the characteristics and physical properties of natural and artificial sources of light in the environment
LI4.2 Analyze how light interacts with different objects and materials

LI4.3 Assess personal, societal, and environmental impacts of light-related technological innovations including optical devices



	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?      Students will understand that…   

	· What is light?
· What are some important uses of light?

· How has artificial light helped human life?

· In what ways is natural light purposeful?

· What would we do without light?


	· light has properties and that is what causes it to interact with different objects in different ways

· materials can either block, absorb, or change the path of light

· the ability to understand light has led to many advances in technology and human life

	
	Misconceptions

	
	(Optional)

	
	· Light comes from a direct source
· All artificial light cost the same amount
· All light sources are suitable for the same situation

	Knowledge

Students will know…
	Skills

Students will be able to…

	· that light has multiple properties
· how light travels
· that light has many different purposes

· that different sources of light are used for different purposes

· that there are many job opportunities related to exploring and using light

· that different objects use lights in different ways


	· identify the +/- of artificial and natural light
· identify the properties of light

· differentiate between translucent, transparent, and opaque object  and identify functions of each
· identify which lights are suitable for different situation
· identify uses of light

	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.

	Light Engineer Wanted

You are a light engineer and have been contracted to put the proper lighting in a multi-purpose building.  The contractors would like a proposal for the lighting before you begin your work.  They would like to know what type of light (natural/artificial) will go in each room, what types of lights(how energy efficient), how many lights, and your reason for each type of light.    

In this building there is a:
· Disco room

· Library

· Spa room

· Wrestling room (WWE)

· Garden room

Some things to think about:

Are you going to use reflective materials to enhance lights in any rooms?  What are they?
Which rooms need lights that also conduct heat?
What type of windows would each room need (translucent, transparent, or opaque)?

Please submit your proposal to the contracting committee (Miss Schekk). 


	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. 

	(Also an attachment)
Light Engineer Wanted! 

Light Unit Assessment Rubric
Outcomes
1

Excelling 
2

Achieving 
3

Beginning to Achieve
4

Not Yet Achieving
Determines whether artificial or natural light sources are appropriate for each room and can explain their choice
Chooses compelling light source for each room and has a persuasive explanation for their choice

Chooses effective light source for each room and has a credible explanation for their choice

Chooses appropriate light source for each room and has a plausible explanation for their choice

Chooses inappropriate light source for each room and has a inconclusive explanation for their choice

Uses appropriate materials to interact with light sources in each room (reflective, refractive, transparent, translucent, and opaque objects)
Materials chosen to interact with the light sources in each room shown an enriched and detailed understanding of light properties

Materials chosen to interact with the light sources in each room shown an specific understanding of light properties

Materials chosen to interact with the light sources in each room shown an simplistic understanding of light properties

Materials chosen to interact with the light sources in each room shown an undeveloped understanding of light properties

Explains the use of appropriate light technologies for each room
Student has an insightful explanation of why different light technologies fit into each room

Student has an relevant explanation of why different light technologies fit into each room

Student has an suitable explanation of why different light technologies fit into each room

Student has an confusing explanation of why different light technologies fit into each room

Assesses why each light fits the societal norms for each room
Student has an extensive explanation as to why the lights in each room fit into societal norms

Student has an thorough explanation as to why the lights in each room fit into societal norms

Student has an partial explanation as to why the lights in each room fit into societal norms

Student has an incomplete explanation as to why the lights in each room fit into societal norms



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

	Conversation
	Observation
	Product

	· Quizzes
· Daily Discovery Journal
	· Anecdotal Records

· Daily Discovery Journal
	· 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 know that light exists in our world and some light gives off heat.

Students will be able to identify the properties of light, difference between artificial and natural light, how light interacts with different objects, evolving light technology and jobs related to light by the end of the unit.


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

	Students will walk into a room full of different lights and reflective surfaces.  They will describe what they see and determine what it is they know about lights and reflective surfaces.


	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?

	· See word document attachment

	Time Frame

	
	620-670 minutes

	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work?

	· Students will continuously self assess their lab portfolio, write learning journals, and write learning checkpoints, to assess and self assess learning


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

	· Students will continuously self assess their lab portfolio, write learning journals, and write learning checkpoints, to assess and self assess learning



	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?

	Resources

	· Journeys In Science  textbook
· http://www.phy.ntnu.edu.tw/demolab/html.php?html=kidoptics/kidoptx website
· http://www.bbc.co.uk/schools/scienceclips/ages/7_8/light_shadows.shtml  website
· Brainpop Jr. and Brainpop Sr.

	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
	All three outcomes are explored in depth and self/peer/teacher assessed to reflect on learning and teaching.

	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	This unit encourages students to explore the world around them instead of just taking concepts like light for granted.

	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?
	There is written work, hands on exploration, visual and audio examples and lessons, as well as a chance for oral and concrete demonstrations of knowledge.

	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?
	Creating picture dictionaries, EET framework, and computers have been some of the tools I have used to adapt the science classroom to meet the needs of all my students. 

	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
	There is very limited teacher instruction in this unit.  The unit is based on student exploration and discussion to create the learning environment.

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	Anecdotal records, self assessments, journals, quizzes (oral and written), and a  performance task are all types of assessments used in this unit.  These assessments meet the needs of my formative and summative assessments to gauge students learning.

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	Students will be exploring light from a multitude of sources such as home, school, computers, textbooks, written,material, and labs.  

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

Have I nurtured and promoted diversity while honoring each child’s identity? 
	In this unit we will discuss how light is viewed by different cultures and how different cultures around the world have aided in our understanding of what light is.

	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	We discuss different jobs related to this field of science.


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