Learning Task: Spatial Learning K-3
	Description
	In this session you will learn about the importance of developing early spatial thinking skills (orientation, visualization and imagery). You will engage in spatial thinking tasks and explore how they can create a rich environment that promotes engaging spatial reasoning experiences with K-3rd grade students.

	Connections to Conference Theme 
(e.g. Professional Noticing, Play, Culturally Relevant Pedagogy, Children’s Math and Science, Learning Theory)
	Play, Children’s Math and Science, Professional Noticing

	Content (knowledge, skills, & attitudes)
	Knowledge:
· Places that math and science “live” and are experienced
· Spatial Reasoning (vocabulary, tools/materials) 
Skills:
· Recognizing math and science experiences when they happen (child-initiated vs. teacher initiated)
· Identify and use materials strategically (spatial reasoning, etc...) 
· Creating intentional playful experiences in math and science
· Engendering new, rich math and science experiences in the moment
Attitudes:
· Math and science thinking is evident early
· A positive lens on how standards can be utilized to enhance their teaching
· -"I have a role in creating math and science experiences" 

	Achievement Based Objective (so that …)
from 8-step design
	So that…
Experienced, gathered and selected differentiated tasks to utilize with your staff.

Summarized how spatial reasoning impacts math development.






	4 A’s

	Generally, a learning task requires at least an ADD and an APPLY step, and a learning event will start with an ANCHOR and end with an AWAY.
Anchor
A task that has the learner access their own prior knowledge or experience with the topic/content/or similar experience (i.e., “Describe your best learning experience of…”)
Add
A task that has the learner hear/ see/ experience a substantive new piece of content: information, research, theory, skill (i.e., this can be with PowerPoint, film clip, demonstration, etc.)
Apply
A task that has the learner do something— there and then—with the new content (i.e., practice, application, case studies, compare, etc.)
Away
A task that connects the new learning back to the life of the learner and its future use (i.e., a personal action plan, commitment, projection into the future, etc.)





	Time
	Content
	Identify your  A:
Anchor, Add, Apply, Away
	Activity Description
	Materials/Handouts/
Resources

	2 min
	

	Anchor
	Review ABO
· A working definition of spatial learning
· A general understanding of the foundational importance of spatial learning as an integral part of early childhood education
· Experience several variations of different hands-on activities that can be used to elicit and enhance spatial learning in the early elementary classroom
	 Slide 3

	3 min
	
	Anchor
	Who is in the room?
· Who in the audience has provided any training on spatial learning in education?
· Who has been to a professional learning event involving spatial learning?
· In partners, share several examples of how you use your spatial ability everyday. 
	Slide 4

	5 min
	Spatial Definition
	Add
	Spatial Reasoning Defined & Different Types of Ability
· Spatial thinking or reasoning, involves the location and movement of objects and ourselves, either mentally or physically in space.
· It is not a single process or ability but actually refers to a considerable number of concepts, tools, and process
· Share the list of spatial ability types
	Slide 5-6

	2 min
	
	Anchor
	Connect to the conference themes:
Play, Embodied Cognition, Professional Noticing
	Slide 7

	2 min
	Summarized how spatial reasoning impacts math development.
	Add
	Importance of Spatial Learning
· Spatial thinking is a foundational component to both mathematical and scientific thinking.
· Spatial thinking is not a “fixed” ability, but research has shown spatial skills can be improved with practice.
· Spatial skills can be taught at any level from elementary school to adult learners and shows long lasting improvement with a short amount of training or treatment.
· Research has shown that spatial ability is a predictors of success in the STEM fields.
Comment on the following:
· Research has shown that spatial development during early ages is essential to later success in math and science. 
· Spatial language ties the embodied cognition and visualization together. 
	Slide 8

	2 min
	Summarized how spatial reasoning impacts math development.
	Add
	Important Points about spatial Learning
· This is not something new or in addition to the curriculum, but spatial learning is already closely embedded into what we already teach.

· Teachers should be given the opportunity to find integrative ways to promote spatial learning already developed within the curriculum whether that is spatial language, vocabulary, or related activities.
	Slide 9

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add/Apply
	Activity 1: Five Block Description Challenge
Goal: To think closely about the spatial vocabulary and language a person uses to describe a hidden object
Materials: A partner, a divider, and five snap
cubes of different colors for each partner.

5 block hidden challenge: Can you make what I make?
Participant A secretly builds something with 5 blocks. Now participant A using only their words explains how to build what they built to participant B. Do the task again and switch roles. 
Change a variable (vary color)
· Level 1: Different colors
	Slide 10-11
Handout 1
Material:
5 different colored blocks per participant
5 blocks of the same color per participant
1 divider per partner

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Apply
	Discuss at your table the following questions:
· What vocabulary words did you use to describe the object you designed?
· What words did you “hear” or “key in” on when building the hidden object?
· How similar or different are those set of words?
· How similar or different were each of the partner’s vocabularies?
· Which of these words do you think are spatial in nature?
	Slide 12

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add/Apply
	Five Block Description Challenge-Redo
5 block hidden challenge: Can you make what I make?
Participant A secretly builds something with 5 blocks. Now participant A using only their words explains how to build what they built to participant B. Do the task again and switch roles. 
Change a variable (vary color)
· Level 2: Same colors

	Slide 13

	
	Summarized how spatial reasoning impacts math development.
	Add
	Spatial Language is Important for Early Childhood
Education

· Research has shown that parents' use of spatial words correlated to their children’s spatial ability.

· For early education spatial language like left, right, over, under, down, above, below, parallel, middle, tall, short are good examples.

· For older children language related to rotation, flipping, translations, and transformations.
	Slide 14

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add/Apply
	Task 2: Five Block Key-2D
· Given 5 squares: 
· Find as many ways to build a polygon with 5 squares (2D)
· Illustrate each of your new shapes on graph paper
	Slide 15-17
Handout 2-3



	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Apply
	Ask the following questions
What is the maximum number of shapes discovered?

What was the difference between these different exercises?

Which one did you feel was easiest for you? Why?

Did you discover any new shapes physically using the Snap cubes?
	Slide 18

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add/Apply
	Task 3: Five Block Key-2D Reverse Engineer
· Given the polygon
· How many squares will it take to build this shape?
· How is this activity different
	Slide 19
Handout 4

	
	Summarized how spatial reasoning impacts math development.
	Add
	Mental visualization in spatial reasoning

Mental visualization is using visual imagery to mentally
represent an object not physically present. It is a powerful
skill in both spatial reasoning and problem solving.

Mental visualization can be practiced by students in the early
elementary classroom to enhance their spatial thinking.
	Slide 20

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add/Apply
	Task 4: Flive Block Key-3D
Find as many ways to build with 5 blocks

First try to visualize different ways to build with your 5 blocks

Write down your guess of how many ways you can build with 5 blocks. 

Reflection Questions
What was different about this activity? What variable did
we change?
Was it easier or harder to think about forming objects in
3D vs 2D? Why?
What prior experiences did you bring to this activity?
	Slide 21-23
Linking blocks

	
	Summarized how spatial reasoning impacts math development.
	Add
	Connecting to Our World and your context
· Everyday we live and interact in a three-dimensional world.
· From an infant on we perceive, process, and learn about the world around us through spatial learning.
· These “embodied experiences”, small though they might be, are cumulatively important in a child’s developmental process.
Connect to how molecules are built.

Connect to your context
	Slide 24-26

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Add
	Change a variable
How does it change if you use 2 squares, 3 squares or 4 squares? 

How do you go about beginning to think about this problem?
Discuss

(Explicitly connect their experience to algebraic thinking)
	Slide 27

	
	Experienced, gathered and selected differentiated tasks to utilize with your staff.
	Apply
	Connecting to their Context
· Spatial in the classroom involves pattern development, symmetry, beginning algebraic reasoning, atoms, and molecules. 
· Show books, games, and toys
	Slide 28-31

	
	Summarized how spatial reasoning impacts math development.
	Add
	References for further learning
	Slide 32

	
	Summarized how spatial reasoning impacts math development.

	Away 

	Discuss at your table: 
· Why is spatial important? 
· How build your staffs’ capacity to develop spatial understanding with their children?
	Slide 33

	
	
	Away
	List references for participants
Go over 4 As, ABOs, final take-aways 
	Slide 35-38
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