English/Literacy Online
Template for commissioned teaching and learning sequences for Years 1-10

	Title: 
	Shadows 

	Writer:
	Warren Bruce and Scott Wolfe

	Year level
	Years 1-4 (Level 1 and 2)

	Who are my students and what do they already know? 


	Where is my Shadow?

What You Need

• A sunny day

• Copy of worksheet for each student

• Pencil

What You Do

Take the students outside to observe their shadows on an asphalt surface.

Get the students to discuss what their shadow looks like. What happens to their shadow when they jump in the air? Where does their shadow go when they face into the light source (the Sun)? Remember never look directly at the Sun.

Give each student a copy of the worksheet (Activity1 Worksheet) and get them to draw in their shadow. 

Students then share their drawing in small groups and discuss the results.  Teacher can display and observe the drawings and modify subsequent lesson content in order to meet the needs

This could be used at the end of the unit for students to make any changes based on what they now know.

What to Look For

• Is the shadow attached to the feet of the outlined person?

• Have they got their shadow going in the correct direction in 
   relation to the Sun?

• Does the length of their shadow reflect the height of the Sun on 
   the worksheet?
 

	Learning Outcomes – What do my students need to learn

	· Learning area(s)
	Science, Literacy and English

	· Curriculum achievement objectives for:
	· 

	· English 
	Speaking Writing and Presenting
Level 1 
Recognise how to shape texts for a purpose and audience.     
Use language features, showing some recognition of their effects (topic-specific words).
Level 2
Show some understanding of how to shape texts for different purposes and audiences.

Use language features appropriately, showing some understanding of their effects.

	· Learning area focus 
	Nature of Science
Extend their experiences and personal explanations of the natural world through exploration, play, asking questions, and discussing simple model.
e.g. the students are observing and sharing their ideas like scientists do
Physical World 

Level 1 and 2
Explore every day examples of physical phenomena. (Shadows)
Seek and describe simple patterns in physical phenomena. (Shadows)

	· Overall language and literacy  learning outcomes  
	Literacy Learning Progressions

After two years at school

• use comprehension strategies to:

   – locate and interpret ideas and information that are directly   

      stated or explicit in the text or illustrations

   - think critically about aspects such as the theme or ideas;

•  use simple planning strategies to organise their ideas and then  

  apply their planning as they turn ideas into connected sentences;

• develop content that is related to the curriculum topic, with 

   some (mostly relevant) detail;


After three years at school

• integrate and use a variety of comprehension strategies,   

  including:

   – making connections between ideas in the text and their prior 

      knowledge in order to make simple inferences

   – identifying and keeping track of ideas and information across 

     longer sections of text and looking for connections between 

     ideas and information

• create content, mostly relevant, that conveys several experiences,  

  items of information, and/or ideas relating to the topic or task 

  and that sometimes includes details and/or comment;

• using increasingly specific words and phrases (e.g., adjectives   

 and more precise nouns and verbs) that are appropriate to the content of the text;

	Teaching and Learning 

What do I need to know and do to meet the range of identified learning needs of my students?

	· 1-2 related professional readings or relevant research
	Avoiding De-Natured Science: Activities that  Promote Understandings of   the Nature of Science http://toolbox.learningfocused.com/data/0000/0014/2125/Teaching_the_NatOSci.pdf

Thinking about the nature of science?(Thinking about the Nature of Science.pdf)

Nature of Science Table (Using the Nature of Science - Supporting Teaching and Learning.pdf)


	Learning task 1 

Language and literacy intention(s)

We are learning to predict, re-predict and explain our understanding of  what is required  to make a shadow.
Opportunities for Key competencies development
Thinking

Using Language Symbols & Texts

Relating to Others

Managing Self
Principles and values coherence
High Expectations

Inclusion

Coherence

Learning to Learn

Values
Curiosity
Inquiry
Respect
Innovation



	Big Idea  -  A Light source is required to create a shadow

Foggy Foggy Forest  by Nick Sharatt’s shared by the teacher with the class as a starting point with the Shadows unit.

The text uses a number of known fairy tale characters. There is a sequence of   questions posed with silhouettes in the illustrations on a double page spread followed by a colour illustration showing the characters involved in contemporary activities.
 
The graphic design of the book layout as takes the reader on a journey through the Foggy Foggy Forest. 

The text was chosen as the pages are translucent and there is a sense of heading into the forest with illustrations showing more is to come becoming evident in each turn of the page.  Also the reader can use the preceding shadows on the translucent pages to see where they have come in the walk through the foggy foggy forest.

Students are encouraged to predict what some of the unknown objects could be.  Working in pairs the students use the Think Pair Share strategy  http://olc.spsd.sk.ca/DE/PD/instr/strats/think/ 


The teacher is focussing on the students’ ability to:
Observe what happens in the forest. The readers enter the forest and also the different silhouette  profiles and  actions portrayed in the illustrations;
Predict – Re predict; use the visual cues on each page to support predictions and  pose possibilities before confirming predictions when looking at the coloured illustrations on the next page
Make connections:  students use examples given  in the book  and examining the detail of the silhouettes to predict possibilities of new  silhouettes  as the journey through the forest continues.
Interpreting images
Confirmation of skills and strategies to predict what
the hand silhouettes could be further developed by viewing the following clip twice.

http://www.youtube.com/watch?v=9s_uJ1G4oGE&feature=related
1 The first time with the sound off and the students
view the clip. 
Students try to identify the animals (on their own without calling out). Students then predict how many animals they identified.

2 View the clip a second time, this time with animal 
    sounds playing and get students to reflect on their 
    initial predictions.

Students articulate why they selected those animals and what difference the introduction of sound made in their interpretation.
The teacher uses students’ oral responses used as a result of the What Makes A Shadow activity to build vocabulary word bank of words associated with size and movement.  Generate discussion for students to look at comparatives etc and use orally in a sentence sharing their understanding with others. (Shadows Vocabulary.pdf) (Shadows Vocabulary Teacher Notes.pdf)
(ie vocabulary -  small, smaller, smallest, larger, larger largest, big, bigger biggest.)

Teacher then asks students to share key words and ideas that can be recorded and shared on the Shadows Word Bank (Shadows Word Bank.pdf).
Students also contribute and write words on the Word Bank.
Investigative Activity


WHAT MAKES A SHADOW?

What You Need

• A light source data projector or overhead projector

What You Do

Discuss with the class where an object needs to be held for it to cast a shadow.

Demonstrate how a shadow is formed when an object is held between the light source and the wall.

Close down the light source by covering the lens on the data projector or turn off the overhead projector and ask the class why there is no shadow anymore?

Turn on the light source again and repeat the first demonstration. Discuss why there is a shadow again?

Close down the light source and ask why there is no shadow?

What to Look For

Make sure the students understand;

• The object has to be between the light source and wall

• A shadow is the absence of light

• There must be a light source to create a shadow

• That the edge of the shadow is not always sharp and   
    clear

Opportunities  for students to explore –

Allow the students the opportunity to try different objects. 

When you vary the distance from the light source, what happens to the shadow?

What happens if you use a  different light source:
   a torch;
    a torch with cellophane filters (different colours);
   an Overhead Projector;
   a Data Projector/Slide Projector;
   the sunlight;
   classroom lights etc

Is the edge of the shadow sharp or blurry?


This is what some students thought about their shadow:

‘The shadow is bigger when the object is held closer to the screen.’

‘If you stand closer to the projector the shadow will be bigger.’

‘It does not matter where the object is held between the projector and the wall, it will always be the same size.’

‘When you hold the object close to the light source it will be very and sharp shadow.’

What do you think?
Give students the opportunity to explore their ideas with a range of equipment and get them to share back in small groups

Then each group selects one exploration they all were interested in and share with the class.

Definition Word Match  (to be used throughout the unit, and can easily used more than once)
There are  seven key terms  used in this task  that are required to be used and understood by students in the class  in this unit.
 
This task has been designed to be used at any point throughout the Shadows Unit and not just once. (examples are given in the teacher notes).  Cross cultural vocabulary and culturally significant phrases and beliefs to be incorporated throughout the unit and advocated in meaningful ways encouraging students to inquire into their understanding and use/explain meaningfully.
(Shadows Definition Match Template.pdf)
(Shadows Definition Match Teacher Notes.pdf)
Optional 

Writing Opportunity that could run throughout the unit alongside the planned investigations and learning tasks

Students will attempt to create three different shadow puppet actions with their hand.

As a result of trials and practice they select the one the like the best (e.g. a rabbit hopping).

 They write a set of instructions underneath 5 static visual images (photographs, drawings etc) to teach someone else how to make the shadow action. (5 step Sequence.pdf)

Assessment opportunities by the teacher using the teaching as inquiry framework

Observation of students’ conversations and working in groups


1. What information about the student’s learning and knowledge have I gained?

2. What are the implications for my teaching

3. What are the next learning steps - conceptual understanding, vocabulary, learner needs?

Students’ opportunity  to assess  their learning

Students are able to orally explain and demonstrate their understanding of a light source generating a shadow using some key words from the Vocabulary Word Bank.


	Learning task 2

Language and literacy intention(s)

We are learning to use scientific words explaining and demonstrating what they mean.
Opportunities for Key competencies development
Thinking

Using Language Symbols & Texts

Relating to Others

Managing Self
Principles and values coherence
High Expectations

Inclusion

Coherence

Learning to Learn

Values
Curiosity
Inquiry
Respect
Innovation

	Big Idea - Some materials let more light through than others

At the start of this session the teacher selects one of the silhouette pages from Foggy Foggy Forest to ask the class what clues in the silhouette support their decision as to what the object is. 

Students will use the Think Pair Share strategy http://olc.spsd.sk.ca/DE/PD/instr/strats/think/   to  generate think time and prepare their justification before sharing to the class.

The teachers  introduces the  words Transparent, Translucent and Opaque to the  class  without providing a definition before  showing the Sciencedad video clip 

http://www.youtube.com/watch?v=pgcAFs-Ahsg
Students get an opportunity to discuss their understanding of each of the scientific terms in pairs and between them also think of an object that meets each of the definitions of each term. They then record  their definition and  example  on a piece of paper or a mini whiteboard

The teacher draws the class together and gets the students to form a definition for each  scientific term and records the objects identified by the students to match the definition.

Once the students  complete the Investigative Activity they can work on their own or in pairs to  complete their  Transparent, Translucent and Opaque “All Around Us”  learning task.( Transparent Translucent Opaque Template.pdf)  (Transparent Translucent Opaque Teacher Notes.pdf)  
Investigative Activity
LIGHT AND DIFFERENT MATERIALS
What You Need

• A light source

• A wall or screen

• A collection of transparent objects (things that can be 
  clearly seen through), opaque objects (things that do not 
  allow light through) and translucent objects (things that 
  allow some light through)

What You Do
Give the students a selection of objects to place one by one between the light source and the wall. Students group the objects into 3 groups: 1.opaque (makes a solid shadow) 2. Translucent (a faint shadow) and 3. Transparent (makes no shadow)

What To Look For

Do the students understand that:

• Opaque objects let no light through and make a solid 
   shadow?

• Transparent objects let most light through and make no 
  shadow?

• Translucent objects let some light through but do not 
   make a solid shadow?

Opportunities to explore:

Try objects from your desk. Which of the three groups do they fit? Students locate, sort and explain why the items have been sorted the way they have.

Assessment opportunities by the teacher using the teaching as inquiry framework

Observation of students’ conversations and working in groups


1. What information about the student’s learning and knowledge have I gained?

2. What are the implications for my teaching

3. What are the next learning steps - conceptual understanding, vocabulary, learner needs?

Students’ opportunity  to assess  their learning

Students are able to orally explain and demonstrate their understanding of a Transparent, Translucent and Opaque by defining the properties of different materials.

	Learning task 3
Language and literacy intention(s)

We are learning to use scientific words explaining and demonstrating what they mean.
Opportunities for Key competencies development
Thinking

Using Language Symbols & Texts

Relating to Others

Managing Self
Principles and values coherence
High Expectations

Inclusion

Coherence

Learning to Learn

Values
Curiosity
Inquiry
Respect
Innovation

	Big Idea - A shadow is a relevant absence of light
 
The teacher begins the session with the words Prenumbra and Numbra displayed and explains the meaning of each word.

Prenumbra: the blurred, lighter part  on the edge of a shadow
Umbra: the darkest central part of a shadow

Students are given an opportunity to think and share ideas of where and when they may have seen Prenumbra and Numbra.

After the two science investigations exploring Overlapping Shadows and More Than One Shadow students will then use the definitions provided to match the scientific vocabulary. 

When the scientific words and definitions are matched the students will illustrate their understanding of these terms in the world around them. (Shadows Definition Match Template.pdf) (Shadows Definition Match Teacher Notes.pdf)

(A Picture Book that  serves as a catalyst and means for discussing this concept is The Boy With Two Shadows by Margaret Mahy)

Investigative activities
(1) OVERLAPPING SHADOWS
What You Need

• Sunny day
• Digital camera  to record shadows and overlapping 
  shadows (optional)

What You Do

Get students standing on an asphalt surface to observe and talk about their shadow?

Go and stand in the shadow of a tree or building. Why can you no longer see your shadow?

Can you see your shadow on a cloudy day? What is different about your shadow? Can you explain why it is different?

What To Look For

Make sure the students understand that the brighter the light source, the more definite the shadow is.

Opportunities to explore

What are shadows like when they overlap? 
Find some shadows that do overlap around your school and decide if the overlapped shadow is darker.

(2) MORE THAN ONE SHADOW

What You Need

• Four torches  per group (options could include desk 
  lamps)
• A plastic figure or object that that will cast a shadow
• Digital camera  to record shadows an overlapping 
  shadows (optional)

What You Do

Discuss with the students how many different shadows an object can have?

Working in groups of four place the plastic figure/object on the table in the centre of a 20cm square.

Get a student to hold the torch behind the plastic figure/object so that a shadow is cast that reaches the far side of the square. [Consider light source and position in order to make the shadow reach the other side of the square].

Get a second student to hold a second torch aimed at the side of the plastic figure/object until a shadow is formed the same length as the first shadow.

Get two other students to try and cast two more shadows by aiming the torch at the front and other side of the plastic figure/object.

Ask if the students have experienced multiple shadows before. E.g. at night sporting events such as cricket or rugby. (Multiple Shadows Sports Images.pdf)
What To Look For

Make sure that the students understand that each light source can cast a shadow of the same thing.

Opportunities to explore

Can you make more than four shadows? How?

If you hold coloured cellophane over the front of the torch, can you make coloured shadows?

Assessment opportunities by the teacher using the teaching as inquiry framework

Observation of students’ conversations and working in groups


1. What information about the student’s learning and knowledge have I gained?

2. What are the implications for my teaching

3. What are the next learning steps - conceptual understanding, vocabulary, learner needs?

Students’ opportunity  to assess  their learning

1. Students are able to orally explain and demonstrate their understanding that a shadow is the absence of light.

2. Students will be able to explain what the terms preumbra and umbra mean in relation to shadows giving real life examples.

	Learning task  4 

Language and literacy intention(s)

We are learning to use scientific words explaining and demonstrating what they mean.
Opportunities for Key competencies development
Thinking

Using Language Symbols & Texts

Relating to Others

Managing Self
Principles and values coherence
High Expectations

Inclusion

Coherence

Learning to Learn

Cultural Diversity

Values
Curiosity
Inquiry
Respect
Innovation

	Big Idea – Silhouettes and Shadows size and shape are related 
                  to the position of the light source 

The teacher introduces to students that across the world stories have been told in a range of different ways through silhouette puppetry.
Examples can include:
 Indonesia
http://www.youtube.com/watch?v=6fVxPoRu2bw
Malaysia
http://www.youtube.com/watch?v=qlcDdOCKM58&feature=related
Students view the Lion and the Mouse clip.
http://www.youtube.com/watch?v=yAma4fFC0gI&feature=fvw

Questioning of the students could explore:
- the distinctive silhouettes of the characters and 
   emotions
- describe the scenery  where the story took place and
- what clues were there
- what was noticed about the movement of the  
  silhouettes
- how were emotions shown by the silhouettes?
- what did you want to know about the characters but   
  could not be seen because the image was a silhouette?

Students will work in pairs or small groups to complete the Silhouette Matching Task. (Silhouette Matching Template.pdf)  (Silhouette Matching Teacher Notes.pdf)
Once students have completed the Silhouette Matching Task they then create their own silhouette match task and make three tiles (Matching Tile Template.pdf). 
     1 Students will select a photographic image  cut it out  
        and  glue  it to tile 1
     2 Students will  then draw and colour a silhouette  of 
        the  image they selected on tile 2
     3 On tile three students write the word of the object 
        so that they have created their own tiles.

Once completed students form groups of 4 -5 and try to solve the student constructed Silhouette Matching task.  

Each participant works to solve the problem but cannot offer advice or move the tiles they created.  The other group members must use/move them. The designer of each set of tiles confirms accuracy when the match is complete.

(Pictures that are catalysts and support this big idea are: the wordless text Picture Book Sidewalk Circus  by Paul Fleischman and Kevin Hawkes and  The Violin Man by Colin Thompson)

Assessment opportunities by the teacher using the teaching as inquiry framework

Observation of students’ conversations and working in groups


1. What information about the student’s learning and knowledge have I gained?

2. What are the implications for my teaching

3. What are the next learning steps - conceptual understanding, vocabulary, learner needs?

Students’ opportunity  to assess  their learning

Students are able to orally explain and demonstrate their understanding of silhouettes during the Silhouette Matching task.

	Learning task  5

Language and literacy intention(s)

We are learning to use scientific words explaining the reasons for the movement of shadows
Opportunities for Key competencies development
Thinking

Using Language Symbols & Texts

Relating to Others

Managing Self
Principles and values coherence
High Expectations

Inclusion

Coherence

Learning to Learn

Values
Curiosity
Inquiry
Respect
Innovation

	Big Idea – The size, shape and direction of the shadow changes 
                 during the day

The teacher reviews with the class the concepts, definitions, word banks  and experiences explored to date. 

Students will write an explanation as a result of the investigative activity My Shifting Shadow.
Resources for teacher modelling, scaffolding and  student participation  in  understanding the structure of an explanation can be found at:
www.writingfun.com ;
http://k-8visual.info/tkitExplanProced.pdf  ;
http://www.tki.org.nz/r/assessment/exemplars/eng/index_e.php and http://arb.nzcer.org.nz/resources/english/written/guides/wl3712.htm

MY SHIFTING SHADOW
What you need

• A sunny spot on an asphalt area that will be exposed to 
  the Sun all day.
• Some chalk
• Digital camera

What You Do

Go out at 9 a.m. and with a partner stand in one spot and have your partner trace your shadow. 
Repeat this in a different place and trace your partner’s shadow. Measure the length of both shadows.

Repeat this on the hour until 3 p.m.

Take a digital photo of each set of outlines at the end of the day.

Each child can graph their set of shadow lengths.

Why do the shadow lengths change during the day?

What To Look For

That the student understands that it is the relationship of position of the Sun and the angle of the Sun’s rays striking the Earth that causes changes in the shadow. 

The position of the Sun changes as the Earth spins.


Opportunities to explore

Could we use this information to tell the time? 

What is a sundial?

Assessment of learning in this unit

The assessment task for this unit will require the students to apply the scientific concepts and vocabulary used over the series of investigations.

Each student will be required to apply their knowledge to use the Before Before After After  framework to sequence the photographs of shadows over the course of a day  matching the shadow position  and length to times during a day (Teddy Bear Shadow Template.pdf) (Teddy Bear Shadow Assessment Teacher Notes.pdf)

Students will then write an explanation that will require them to explain the movement of shadows in relation to an object over a day.  It is expected they will use vocabulary and science specific vocabulary tin their explanation. 

To confirm their conceptual understanding of the light source’s (the sun’s movement) they will position the sun in relation to each shadow on their poster.
Assessment opportunities by the teacher using the teaching as inquiry framework

Observation of students’ conversations and working in groups


1. What information about the student’s learning and knowledge have I gained?

2. What are the implications for my teaching

3. What are the next learning steps - conceptual understanding, vocabulary, learner needs?

	Assessment and Evaluation

 What is the impact of my teaching and learning?

	· assessment task(s), including  
· Provision for identifying next learning steps for students who need:

· further teaching and learning opportunities

· increased challenge

· 
	Assessment is ongoing and embedded in each of the tasks at a self, peer and teacher level.

An expectation that students understand and explain how scientists work.

An expectation that  students  can use science specific vocabulary in the correct context by explaining  their  ideas and understandings in oral and written form



Teachers adapt and modify content based on key questions from the Teaching as Inquiry Model

Open ended investigative possibilities - posing questions to these ideas in the real world

Opportunities for new knowledge to be shared across the class by students based on experiences

Class use and understanding of scientific vocabulary in context with tasks

Multiple opportunities for learning and of reinforcement conceptual understandings.

	· Tools or ideas which, for example, might be used to:
· evaluate progress of the class and groups within it toward the identified outcomes 

· evaluate student engagement

· changes to the sequence
	Oral Peer and Self Assessment opportunities in relation to the Learning Intentions 


Students ability to comment on their own understandings in relation to the tasks

Students ability to share and justify their understanding with peers in relation to the tasks


Resources to complement this unit

Picture Books

The Foggy Foggy Forest
 by Nick Sharratt
ISBN 978-1-4063-0337-7

Darkness Slipped In 
By Ella Burfoot 
ISBN 13579642

Sidewalk Circus
Presented by Paul Fleischman & Kevin Hawkes
ISBN 978-0-7636-2795-9

The Boy with Two Shadows. 
by Margaret Mahy
ISBN  9-78–0-14350440-5

MOE  teacher resources
Ministry of Education (2007). The New Zealand Curriculum Science Learning Area - Nature of  Science.  Wellington: Learning Media.

Ministry of Education (2010).  The Literacy Learning Progressions.  Wellington: Learning Media.

Ministry of Education (2009).  Learning Through Talk  Oral Language in Years 1 to 3. Wellington: Learning Media.

Ministry of Education (2008).  Making Language Learning Work (DVD)   Cognition Consulting; University of Canterbury and Visual Learning.

Ministry of Education (2001).  Building Science Concepts – Shadows – Effects of the Absence of Light 9   Wellington: Learning Media.

Ministry of Education (1999). Making Better Sense of the Physical World. 
Wellington: Learning Media.

Anderson, K.  (1998)  “Making a Shadow Clock”.  Connected (1) 1998.

Video Clips
Shadows 
A poem written and read by a student (references to Peter Pan’s shadow written from the perspective of a shadow)
http://teachertube.com/viewVideo.php?video_id=173349&title=Shadows

Casting Shadows
A shadow man makes shadow  puppet animals
http://www.youtube.com/watch?v=q8yNjhRqibY&feature=related
Teacher Resource Support
http://schools.natlib.govt.nz/
National Library of New Zealand – resource collection
Online Teacher and Student Writing 
Online resource for text type structure, writing frameworks, and annotated interactive language feature examples 
www.Writingfun.com
Other websites

www.sciencepostcards.com
NZ website
Using students’ literature as a catalyst to explore scientific ideas and activities.
Sidewalk Circus book, postcard and science activities.
Teaching and Learning sequences template for Y 1-10


