	Core Skills: Science

	Learning Plan: 1 of 1

	Class: Standard 5  Term: 1
	Theme:  Pulling It All Together

	Duration: 5 sessions @1 hour
	Topic:  Exploring Energy Efficient Devices through IDEATE

	Context:
      Electrical energy is costly and energy wastage is a problem which most households face. Students will engage this problem using the IDEATE Model which takes students through the steps:  1. Identify the problem 2. Define further (clarify the results they want to achieve) 3. Explore possible solutions 4. Assess solutions and choose one.  5. Test and try out  6. Evaluate the results. This model allows students after evaluation to re-assess the problem and continue in a loop fashion if the solution/s were ineffective.

	CONSIDERATIONS:

 HFLE: 

Cooperation
Problem Solving

Literacy
Reading
Writing
☐ Oral Communication
☐ Literary Appreciation
 Media & Information Literacy

Numeracy 
☐ Problem Solving
☐ Critical thinking
☐ Communication
☐ Representation
☐ Reasoning

 ICT Skills

 Differentiated Instruction

 Assessment for learning

	Outcomes: 
· Develop an operational definition of the term efficiency as applicable to use of energy.
· Justify the use of energy efficient devices and practices to conserve electrical energy 
· Construct contextually relevant operational definitions of the term “energy efficient”. 
· Propose alternative methods of 
· washing and drying clothes; 
· using artificial lighting; 
· using electrical water pumps; 
· using air-conditioning. 

	

	Activities: 
Where does it come from?
1. Students brainstorm what they know about electricity. They discuss in groups and make a general statement about electricity and where it comes from.
2. In groups, students make a list of appliances and points of electrical energy usage in their school. e.g. fans, copiers, fridges, lights, etc. along with estimated times used per day.
3. They consider which devices are efficient in reducing energy wastage (consider energy star rating, or advances in technology eg fluorescent bulbs and LEDs) and ways they can manage the use of devices to reduce wastage of energy.
4. [bookmark: _GoBack]They develop an operational definition of the term energy efficiency in terms of making choices of appropriate devices and practices that would reduce energy wastage.
5. Students are presented the following problem in which they use the IDEATE Model to solve.
The Problem
There is a problem in the school’s community. They have been experiencing electrical dips in the power due the fact that many households are using electrical devices which energy eaters. In addition to this, the principal has heard parents complaining about high electricity bills. The principal has asked students to come up with a solution for this problem. He will share students’ ideas at the monthly PTA Meeting.
6. In groups, students work out the problem using the IDEATE Model.
7. Step One:  Identify the problem
In groups students brainstorm the major issue. What is behind the power dips? What kinds of devices consume lots of power? (Heating, cooling) Which ones do people use the most in their homes? 
8. Step Two:  Define further
Students can complete the energy foot print hand out (see attached below) and complete a table containing a personal and household inventory of the type of devices used in their homes such as: 
	Device
(List devices)
	Time of day when  Use
	Total time used (hrs)

	television
	· Morning 
· Afternoon
· Night
	Morning   _____
Afternoon _____
Night        _____
Total        _____

	fan
	· Morning 
· Afternoon
· Night
	Morning   _____
Afternoon _____
Night        _____
Total        _____

	
	· 
	

	
	· 
	



The use of a table as the above will help students get a clearer picture of how excessively some devices are used. 
Students should also be guided to:
a) explore the term “energy conservation”
b) identify devices which can consume less energy – energy efficient devices (Compact Florescent Lights, Energy Star Products, web search of Energy Star Products will give additional information)
c) construct an operational definition for the term “energy efficient”.
9. Step Three:  Explore possible solutions
In groups, students come up with possible solutions and alternative for reducing energy wastage. This should include alternatives to:
· washing and drying clothes; 
· using artificial lighting; 
· using electrical water pumps; 
· using air-conditioning. 
Students brainstorm as many possible solutions and record all possible solutions. Students also discuss methods of sharing this information (students can make posters, energy saving brochures along with fact sheets, comic strips, PPT Presentations, drama presentations, songs including calypso and jingles.
10. Step Four:  Assess the solutions and choose one
Students come to consensus as to the solutions they will choose as a group to build out.  Students will brainstorm ideas for the method they choose, including sketches and the development of a final product. The final product could contain information to answer important questions such as the following:
Where does our electrical energy come from?
What are high energy eating devices?
How are these devices used?
What is energy conservation?

11. Step Five:  Test and Try out the choice
Students test the final product within their own households to get feedback. Students will use a questionnaire to test the impact of their method of disseminating the information gathered. Students construct and share the information with the other members of the class.

12. Step Six:  Evaluate the solution 
Students construct a questionnaire which family members as well as group members can fill out to determine how effective.
	

	

	
Resources:  (Suggested Categories)
· Stationery: paper, Bristol board, flip chart paper, newsprint
· Art Supplies: paint, brushes, markers, crayons
· ICTs: computer, printer, video recorder, videos, pictures
· Literature: Articles, newspaper clippings, electricity bills
· Website for information: Energy Supersavers – Saving the Planet   - students can click on the arrow to move to the menu that says “Meet the Energy Stars http://www.energystar.gov/index.cfm?c=kids.kids_index

	

	
Assessment: 
Rubric for Art Piece and Presentation
Group Checklist for completing stages in IDEATE


	





The Design and Problem Solving Process

Use of the IDEATE Model
Designing is the translation of ideas into something tangible. The term design may be used to relate to the design process or it may refer to the product of the design process. In technology, designers are people who set out to solve practical problems that arise from real situations. When an individual is engaged in designing, he or she takes what he or she thinks it is a good idea and turns it into something that will solve the problem often referred to as the Design Loop. 
The IDEATE Design Loop was developed so that ideas can be translated into an end result, i.e. products or systems 
The IDEATE Design LoopStart here
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Explore possible solutions 




	


      
 Name of Student: _______________________________________________
My Energy Footprint
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	                   Rubric                   [image: http://ts1.mm.bing.net/th?id=H.4983284243628472&pid=15.1]


	Category
	Superior
9-10
	Competent
7-8
	Satisfactory
5-6
	Emerging
3-4
	Makes Attempt
1-2

	Appearance 
	Professional and polished without distractive elements.
	Quite professional and polished with one or two distractive elements.
	Somewhat poor with three to four distractive elements.
	Poor with five distractive elements.
	Quite poor with many distractive elements.

	Models 
	All features are effective.
	Most features are effective.
	Two or three features are effective.
	One feature is effective.
	Features are ineffective.

	Creativity 
	Reflects excellent creativity and a lot of thought.
	Shows good creativity and evidence of time spent on it.
	Is neat and some attempt is made to present it well.
	Is not neat and slight attempt is made to present it well.
	Has sloppy appearance and no attempt is made to present it well.

	Knowledge 
	Demonstrates thorough knowledge of the idea/topic under study.
	Demonstrates good knowledge of the idea/topic under study.
	Demonstrates some knowledge of the idea/topic under study.
	Demonstrates slight knowledge of the idea/topic under study.
	Demonstrates no knowledge of the idea/topic under study.










	                      
PARTICIPATION RUBRIC


	DESCRIPTORS 
	CRITERIA

	
	Superior
	Competent
	Satisfactory
	Emergent
	Makes Attempt

	
	90 - 100
	75 - 89
	60 - 74
	30 - 59
	           1-29

	
Content Relevance 
	Contributions and dialogue are always at an advanced level and relevant to topic being discussed.
	Contributions and dialogue are generally relevant to the topic being discussed.
	Contributions and dialogue are often relevant to the topic being studied.
	Contributions and dialogue are sometimes relevant to the topic being studied.
	Contributions and dialogue lacks relevance to the topic being studied.

	
Participation
	Always participates constructively in class discussions.
	Generally participates constructively in class discussions.
	Often participates constructively in class discussions.
	Sometimes participates constructively in class discussions.
	Seldom participates constructively in class discussions.

	
Behaviour/Attitude
	Reflects the highest level of respect for himself or herself, others and teacher.  Consistently displays a positive attitude by not criticizing other’s ideas or work. 
	Generally reflects a high level of respect for himself or herself, others and teacher.  Frequently displays a positive attitude by not criticizing other’s ideas or work.
	Often reflects an adequate level of respect for himself or herself, others and teacher.  Often displays a positive attitude by not criticizing other’s ideas or work.
	Sometimes reflects a fair level of respect for himself or herself, others and teacher.  Sometimes lacks a positive attitude and criticizes other’s ideas and work.
	Rarely respectful of himself or herself, others and teacher.  Lacks a positive attitude and frequently criticizes other’s ideas and work.

	
Preparation 
	Assignments and required materials are always fully prepared with for every class session.
	Assignments and required materials are generally prepared for every class session.
	Assignments and required materials are often adequately prepared for class.
	Assignments and required materials are sometimes prepared for class. 
	Assignments and required materials are rarely prepared for class.

	
Teamwork

	Consistently supports, listens to and interacts with peers.
	Frequently supports, listens to and interacts with peers.
	Often supports, listens to and interacts with peers.
	Sometimes supports, listens to and interacts with peers sometimes.
	Rarely supports, listens to and interacts with peers.

	
Feedback 
	Displays mastery in using feedback to improve his or her quality of work.
	Displays proficiency in using feedback to improve his or her work.
	Adequately utilizes feedback to improve his or her work.
	Sometimes uses feedback to improve his or her work.
	Seldom uses feedback to improve his or her work.

	
Problem Solving 
	Consistently seeks and suggests solutions to problems.
	Frequently seeks and suggests solution to problems.
	Often seeks and suggests solution to problems based on suggestions by others or teacher.
	Unable to suggest solution to problems but utilizes solution suggested by others or teacher.
	Unable to utilize assistance from others or teacher to solve problems.

	
Responsibility 
	Seeks and accepts responsibility at all times. 
	Seeks and accepts responsibility most of the times.
	Often seeks and accepts responsibility.
	Accepts responsibility when asked.
	Seldom accepts responsibility when asked.


	
RUBRIC
STUDENT- MADE CHARTS & POSTERS


	

DESCRIPTORS
	CRITERIA

	
	SUPERIOR
	COMPETENT
	SATISFACTORY
	EMERGENT
	MAKES ATTEMPT

	
	90- 100
	75 – 89
	60 - 74
	30-59
	1-29

	

Content 
	
Excellent, well-stated and constantly accurate content with theme sustained throughout product. Title is exceptionally appropriate and clearly displayed to add clarity. 
	
Good and frequently accurate content with one or two irrelevance to the theme. Title is highly appropriate and clearly displayed to add clarity.
	
Satisfactory content with some level of accuracy. Three aspects of the content are not applicable to the theme. Title is appropriate. 
	
Fair and somewhat accurate content with four to five aspects not applicable to the theme. Title somewhat appropriate at times.

	
Poor and rarely accurate content with more than five aspects not applicable to the theme. Title is inappropriate.

	
Graphics 
	
Exceptional use of graphics. All graphics are of an exceedingly high quality that stimulates, engages and enhances viewers’ interest and understanding.
	
Good use of graphics of a high quality to stimulate, engage and enhance viewers’ interest and understanding.
	
Satisfactory use of graphics of an average quality to stimulate, engage and enhance viewers’ interest and understanding.  
	
Fair use of graphics. Below average quality which can be improved to stimulate, engage and enhance viewers’ interest and understanding.

	
Little or no use of graphics.  Lacks clarity and fail to capture viewers’ interest.   

	
Colour and Text

	
Excellent use of text with exceedingly stimulating and enriching use of vibrant colours.

	
Proficient use of text with stimulating and enriching use of vibrant colours.

	
Suitable use of text and  colour 
	
Fair use of colour and text. Potential for improvement
	
Poor use of text and colour. Readability is detracted..

	Layout
	Remarkably highly level of creativity displayed to enhance information dissemination and overall presentation. Well balanced with excellent layout of information. 
	Very good display of creativity to enhance information dissemination and overall presentation. Information  is balanced and uncluttered to add clarity 
	Satisfactory level of creativity displayed to enhance information dissemination and overall presentation. Balanced and uncluttered layout of information.
	Creative to a fair extent. Somewhat balanced and uncluttered layout of information 
	Little creativity displayed. Cluttered unbalanced and unclear layout of information.

	Writing 
	Consistently neat and legible writing.
	Mostly neat and legible writing

	Acceptably neat and legible writing
	Somewhat neat and legible writing
	Lacks neatness and legibility.

	
Mechanics 
	
Correct sentence structure coupled with excellent use of capitalization, punctuation and spacing between words. No spelling or grammatical errors.


	
Mostly correct sentence 
structure with good use of capitalization punctuation and spacing between words. One to two spelling and /or grammatical errors.

	
Fair sentence 
Structure with some capitalization, punctuation and spacing between words. Two to three spelling and/ or grammatical errors.

	
Beginning to show signs of correct sentence structure. Inconsistent use of capitalization, punctuation and spacing between words. Four  to  five spelling and /or grammatical errors 
	
Little or no capitalization, punctuation and spacing between words. Spelling and grammatical errors are intrusive.

	






Assessment Rubric for assessing a Video Production
	
Criteria
	Descriptors

	
	Superior 
90-100
 

	Competent
76-90


	Satisfactory
60-75


	Emergent
30-59


	Makes Attempt
1-29



	Preparation
	Discussions, sketches and scripts reflect highly effective planning with more than adequate information gathered, and interim feedback is used in a highly progressive manner to improve the product

	Discussions, sketches and scripts reflect  proficient planning with all relevant information gathered, and interim feedback used effectively to improve the product

	Discussions, sketches and scripts reflect a  satisfactory level of pre-planning with basic information gathered, and interim feedback is generally used to  improve the product

	Discussions, sketches and scripts reflect the first stages planning with some relevant information gathered, but  interim feedback is not used in an effective manner

	Discussions, sketches and scripts reflect some attempt at pre-planning but information is insufficient and sometimes irrelevant. Interim feedback is generally ignored.


	Content 
	Content is clear and compelling, and reflects a thorough of knowledge and understanding

	Content is clear and reflects a considerable level of knowledge and understanding

	Content is mostly clear and reflects a satisfactory level of knowledge and understanding

	Content is somewhat clear and reflects a developing level of knowledge and understanding

	Content is unclear and  reflects little knowledge and understanding


	Video continuity/Information flow
	The flow of information is consistent capturing  viewer’s interest and enhancing understanding 
	The flow of information is consistent and enhances viewer’s understanding 
	The flow of information is mostly consistent and promotes an acceptable level understanding 
	The flow of information is sometimes inconsistent making it difficult to connect information at times

	The flow of information is highly inconsistent making it difficult to grasp information 
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