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INSTRUCTORGUIDE

SESSIONEIGHT

Materials List

General For the Science Focus
A Computer with internet accesspeakers A Baking Soda and Vinegaxemplar activity guide
A PowerPoint slides for Session 8 A Liquid watercolors(red, yellow, and blue)
(downloaded from website) A Wax-coatedor plastic disposablglates (1 per
A Data projector student canbe washed and saved foruse)
A Signn Sheeicustomizable printable) A Magnifying lenses
A Course Reader A Optional: bottle dliquid hand or dish soap (soapn
A Big Ideas of Early Mathematidextbook be added to the cups of colored vinegar after stud
have first explored just the bakisgda and vinegar)
For the Arrival Activity extra baking soda and vinegar

A Unifix® cubes (1 tulper table group For each group of-8 students

containing2 colors of cubes, at least 20 A 1 tray

of each color. Groups do not need to 4 clear plastic cups that do not easily spill

have the same two colors of cubes.) 4 eyedroppers (provide extra droppers if more tha
students will be sharing cups
1 facial tissue
1 quartsizezipperseal bag
Yemeasuring cup (use paper cups if measuring cu
are not available)
1 Tabkspoon(use plastiteaspoons if Tablespoons
are not available.
Students provide:baking soda and vinegar

For the MathFocus

A Optional:10 BlackDotsbook by Donald
Crews

A Colored markersr crayons

A | o r blagk sticker dot§10 per

A

>

studen}
8.50 x 1106 white |

> > > DD
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Session at a Glance

Estimated Time

Topic Description (In Minutes)
Arrival Activity Stud_entsusetwo c_olors of UhlfIX® cpbes tanake a set 10
of 6 in as many different combinations as they can.
Make any relevant announcements and invite stude
toshara f t heydve tried sci
BiEbEmie, ATEUINEEMERLS, Sl ATEmE the course with children. Give a general overview of 2
session.
: : Students watch an Erikson video that presents rese:
DISEUESOMM AT A I0UT SETS7 on the relationship between early matid later 15

Mathematics achievement.

Students participate @ number sense activity based
Math FocusNumber Sense the book,10 Black Dotsandexplore the big ideas 55
about Number Sense.

Students partipate in theexemplar activityBaking
Soda and Vinegailhey investigate the chemical
Science FocuBaking Soda and Vinegar | reaction that happens wherese ingredients are 60
combined anddo an experiment to inflate a plastic bé
with the gas created from the reaction.
Remindstudents that Mterm reports are due next
Looking Ahead to Next Week week. Go over the materials that students are B
responsible for bringing next week.

Total Estimated Time: 2 hr 30 min

Before Session
A Review the materials relevant to this session
0 Chapter 2: Number Sensebiig Ideas of Early Mathematics
o0 Exemplar activity guideBaking Soda and Vinegar
o PowerPoinfor Session §downloaded from website)
o Video: Myths of Early Mathematics Parthttp://earlymath.erikson.edu/myta-early
mathematicpartl/
A Set Up Materials
0 Cut sticker dots into sheets of 10 dots per student.
0 Place the following materials where you will be doingEmgagepart of the exemplar
activity:
A Dbottle of white vinegaand a box of baking soda (you can bring your own or use
what students bring to class)
A plastic platemagnifying lens4 empty clear cupg eye droppers
A liquid watercolors (red, blue and yellow)
o Organize thematerialsfor Exploreto be ready to distributehen needed. It is helpful to
pl ace e aaps, dopppersi and glatestoaysand set them aside until needed.
o Prepare each g¢r onflagedaBagexperimentisthdy will e easy td h e
distribute’ 1 tissue 1 quarisize zipper sedlag, ¥4 measuring cup (or paper cup), 1
Tablespoon (or plastic teaspoon)
As Students Aive
A Have students sign in on attendance sheet and check off if they broughtikieiy soda or
vinegarto class.
A Havestudentgurnin theirhomework
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Getting Started

Arrival Activity : How many ways can you makeset of 6 using two colors of ] ¢
Unifix® cubes? Work with your group to represent different combinatiote: m;;umnalg;wgggwyma;;;ﬁ;oﬁgf;g;;ggé
Tell students to leave their sets of 6 on the tables to talk about later in class. e cmhrons 2
C
1. Announcements and sharing. 6 * i
1 If you have students who are working with childrask if anyone tried o e 8 e e e O
any of theactivitiesfrom the previous class and to share their observatiofrs
and insights.
1 Share any observations, clarifications, or notable comments that you 1ee|
should be mentioned related to it ' u
1 Checkinonstdent s6 pl ans roject Bytndwethey Mi ¢, - @ @ ]_ <
. ccuson: Myt sboutExy Mathemarcs >
should have made arrangements for when and wheyewill teach one of | Avareesmwmesme =
the exemplar activities. AT ;
2. Review agenda. S
Early Childhood Topic
3. Debrief and reflect onthe Arrival Activity . ) 0
1 Have the studenthare how many ways they found to makset of 6 \ht dossttis oty demonstrateabot (7
using two colors of cubes. §
1 Ask them tathink about vihat this activity demonstratebout numbers. 6 ﬁ i
Use this as an opportunity to ac ole
existing understandinggE£ncouragestudentgo share theiideas but refrain :
from giving detailed explanations at this poinett hem know t hat t odavis

class will delve ito the conceptofinumben® sense.

) 4. Watch and discuss the Erikson video: Myths of Early Mathematics Part 1 )
----- T This video is a tal k gBiyldeas obBEArlYy O 1N |yueomunsof caymahemais
Mathematicdook, Jennifer McCray. First she gives a general introductiq | ===
about early mathand thershe talks specifically about number sense.
http://earlymath.erikson.edu/mytiaé-early-mathematicpart 1/
1 After watching the videcaskstudents to share their reactiongte Chicago Early Childhood
research findingdiscussedn the talk(listed below) e
1. Mathematics activities take place in only 21 percent of Chicago ““"‘“‘"“:i.“'.i‘.E
Public School early childhood classrooms on a given day. (Not
how muchsciencds even less than that!)
A Ask students what they think might explain this statistic.
2. Early mathematics has a strong predictive power for later readin
achievement. Early Mathematics Education
A Reiterate thathis findingcan be explained because the e e
flexible thinking, analytical thinking, abstract thinking, and| erensss e s

®
i
!
B
H

problem solving involved in mathematics applies broadly | cmnse e manacieenen
and has implications for literacy development. i has strong predictve power.
eron TR
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Math Focus

5. Engage students in thinking about number sense.

T

6. Use the book 10 Black Dots to engage the students in an activity about
number sense.

T

T
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Refocus students back on the Arrival Activity they did with the unifix
cubeswhich was also demonstrated in the vidérplain that his activity

demonstrates how complex a seemingly simple thing, understanding 6,

Children may recognize the numeral 6 and be able to count to 6, but
number sense is much more than that. The unifix cube tytdtigips
childrenunderstand thafteach bukt is animated on slide)
o0 Numbers represent quantity
0 A set can be broken apart into smaller sets
o Two sets can be combined
Use the definition from the Eriksddig Ideas of Early Mathematid®ok
to define Anumber sense. o0
o Number Sense is the ability to understand the quantity of a set
the name associated with that quantity. For example, with the
graphic of cars on the slide, children must mentally connect the
numeral 4 and the woifdur before they can be said to have a
adult version of founess.
Emphasize the importance of number sense as a building block for all
future mathematical learnin@eveloping number sense takes place
gradually over time as children develop cognitively. It results from
exploring numbers angsing them in a variety of contexts and
relationships.

Show the book, fA10 Bl aher&ardDahyways
to use this booko inspire matltonversations and activiti@gth young
children

Read the book aloud and/or show the sample pages on the PowerPoi
slides. Model how you might read it with children, discussing how the
dots are used on each padeyoumredto
ma k e t hWith sachhpittarg, count the black dots.

After reading the bookor sample pages), introduce the activiging

black sticker dots as an example afay touset h €0 Biack Dot® book
as a springboard for deeper learniltpdel asyou would with children:

o Give each student Iflack sticker dots, crayons or markers, and
paper. Tell them to use their imaginationgteate a dot picture
They can decide how many dots to uséheir pictureand arrange
the dots any wathey want ora piece of paper. They do not have
to use all 10 dotsThey can use markers to add mdegailsto
their pictures.

As students are making their dot pictures, circulate around the
room asking students abdteir picturesUse prompts such as:

A Can you t# me about your picture?

o

J

What does this activity demonstrate about numbers? /;7‘

6

ANumbers represent quantity.
AAnumber can be broken apart into other
numbers (smaller sets). /

ATwo numbers (sets) can be combined to create ‘\;;,
aset of adifferent anount. C

a

Number sense is éthe ability to understand the /
quantity of a set and the name associated with ‘5\‘
that quantity.€ g

(From Big Ideasin Early Mathematics)

* Number sense is a building block for all
future mathematical learning.

+ Developing number sense takes place
gradually over time as children develop
cognitively.

+ It results from exploring numbers
and using them in a variety of
contexts and relationships.

-

Ten Black Dots
By Donald Crews

Sides of
Book Pages

J

A Use the sticker dotsand markersto design /:;‘
your own dblack dots¢ picture. N

A You can use asmany or asfew
dotsasyou wish.

AUse the markersto add more M
details.
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A How are you using your dots?

A Can you count your dots for me?

A How did you get your idea?
Give students a few minutes warning before they need to stop (stress
with children, they would be given as much time as they wanted for th
activity.)
Ask for some volunteers to share abthir pictures.
Ask the students what a teacloould lean abou't
number from watching them work on this activity.
Point out that when children are given the opportunity to create some
and decide on their own how many dots they need for their creation, t

a chil

= =4

teacher can gain insight intioetir comprehension of number concepts Thig
activity gives teachers an opportunity to hear children count, use numbg

words, and match number words to quantity.
Show the examples of chiltiade pictures using dots. Teachers can wri
down t he cdsiorlthkirpctu®ds wor

7. Introduce the Big Ideas about Number Sense frorthei Bi g | de a s
Ma t h e mé&exthoaksTldese are the ideas that teachers need to be aware ¢
order to best support young childr
#1.Numbersare used in many ways, some more mathematical than
others.When you thik about it, we use numbersnmany different ways
not just for counting, and that
0 Show the slide witlexamples of cardinal, ordinal, nominahd
referential use of number. Read each of the examples aloud ar
ask students to discuss the different ways the number 314 is bg
used.
Show the slide with the definitions and have the students matc
definitions to the examples:

A Cardinalm Three hundred fourte
school 0

A ordinal :"ifhl lame3 14 buy ti

A Nominal AMy @eoned ®ducode 1 s

A Referenti al iSchool gets

0 Ask students to think of more examples of cardinal, ordinal,
nominal, and refeential uses of numbers.

#2.Quantity is an attribute of a set of objects and we use numbers to
name specific quantities.

o For example, three is the quality that a set of three apples and
of three penguins have in common. To see the thess of the
apples, we must set aside redness, shininess, fruitiness, round
and other attributes. One must see past the qualities of the thin

themselves and see only quantity. Quantity is only one attribute

a set of
Ashinyo.

obj ects. 1fi3f0c riun cahny (
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‘What do the apples have in
common with the penguins?

What are the attributes
of these apples?
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#3.The quantity of a small collection can be intuitively perceived without

counting.
o Introducethe wordsubitizing.Subitizing is the ability to see a
smal | amount of objects and

without counting.This is the skill of seeing a small group or set of

objects or dots and fAjust kn
having to stop and courtidm one by one. For example, whan

child sees three dots come u
three, without having to count. Children begin to learn that
someti mes we donot need to c

skill that will help thenunderstand addition and subtraction whe
they are oldersithey see numbers as composegarts as well as
whole units.

)

#3: The quantity of a small collection can be
intuitively perceived without counting

What do you see?

SV VaVaVaVaVaVs

=]

K o % m
[ I
WO T U W mra N
Subitizing
p The ability to dsee¢ a small amount of objects and know 1
how manyé there are instantly without counting.
i of basic
O math skills such as addition and subtraction. S

Seethe two threes.
‘Combine the two threes to make six.

@

Science

7. Introduce the Baking Sodaand Vinegar Exemplar.

Let students know that you are going to modelBEhgagepart ofthe activity in
much the same way as if you were doing it with children in order to help then
experience
written in the exemplar.

Engage

1
il

= =4

the activity through a

Tell thestudentghat today they are going &xperiment with two special
ingredients that you bought at the grocery store.

Show abox of baking soda and ask thé&mnthey have seen this ingredient
beforeLet them share how Bdkiegsodais u
used in coking, cleaning, and o#r uses.)

Pour some baking soda ontplate Ask for observations about the baking

sodh (white, dry, looks like sugar, etc.)

Show the bottle of vinegar and tell thevhat it is called. Pour some
vinegar into alear cup. Ask for observatioi®oks like water, clear, wet,
etc.).

Note: you may suggest that when actually working with children, you
might give each child a turn to smell the vinegar
Invitethemtoshark ow t heyd6ve used vinega
Pour vinegar into 3 more clear cups so you have a total of 4 cups of
vinegar.Add a small amount of liquid watercolor or food coloring to co
one cup of vinegar red, one blue, and one ye(leave one cup clear)
Place a dropper in each cup of vinegar.

Ask for predictions about what might happen when the vinegar is dripj
onto the baking sodan the plateDo not actually drip any vinegar onto
your plateof baking soda so that theyll be able to have the experience
of discovery.

Baking Soda and \Anegar1

e

S

or
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1 Demonstrate how tase adropper (For children, eye droppers are often a
new tool so they need to be taught how to use them.)

1 Emphasize that it is important to put droppers back into the cups they
belong to so that all the mixing happens inglaesnot the cups.

Explore | <

1 Provide each group of@ students with 4 clear cups to fill with vinegar. | - seasokng s onvepiat spponimatery >
Use the Iiquid watercolors to CQg- mikpmmuma. g

one cup with clear vinegar. e ethraene

 Pass out plastic plates and instruct students to cover their plates With @l . S s e s <

a ¥ inch of baking soda. —

1 Allow studentdo freely explore with the ingredients. They will soon
discover the exciting reaction that happens when the vinegar mixes with
the bakig soda.

1 Encourage therto SEE theébubbles! SMELL the vinegar! LISTEN to the
fizzing! All of the senses are engaged (except taste).

1 You may want to offer magnifying lenses for gtadentgo use to
observe their experiments more closely.

1 Encourage therto use small amounts of vinegar and take their time with
this activity so they can more carefully observe all of thexgha taking
place. Also, if theyuse too much vinegar too fast, their trays will quickly
become a wet mess.

1 As students are experimemgi, circulate around the room and model
asking questions, focus observations, and encourage use of science
process skills (predicting, noticing cause and effect relationships, and
communicating about their process and discoveries.)

1 Optional: After the stueints have explored with the colored vinegar and

baking soda for a while, you can ask them to predict what will happen if
you add liquid soap to the vinegar.dd a squirt of liquid soafw the clear
vinegarfor those groups who want to try it.
Reflect
1 Ask the student® share what happened when they mixed the baking SQ . Wi o v diwnr
and vinegar togetheAsk questions such @/Vhat kinds of experiments " Whatdeas orquestions do you have bt

did you do® fiWhat science process skills did you2tsg What ideas
or questions do you have about doing tasivity with childrer? o

8. Lead the Baking Soda and Vinegar chant below, and have the students
stand up and follow along.

9 Tell the students that every titteewordi vi negar 06 i s said, everyol
going to jump up in the aiHave the students start dff crouching down
on bent kneedf students are not comfortable crouchdayvn, encourage
themto still participate by throwing their hands in thewairen the word
Avinegaro is said.
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Baking Soda and Vinegar Chant
(Same rhythm asJéPkepduthdBot
Baking, baking soda and vineg&@rouch down, jump up when you say vinegar
Baking, baking soda and vineg&@rouch down, jump up when you say vinegar)  ms i v
Mix them together, it makes lots of bubbl@¢dake mixing motion with hanils | | Nixteniogtne i makeslotsof bubbles
Mix them tagether, it makes lots of bubbléMake mixing motion with hands) g, bedng soda and vinega
Baking, baking soda and vineg&@rouch down, jump up when you say vinegar

Baking, baking soda and vineg&@rouch down, jump up when you say vinegar

1 Emphasize that for childresongs are a great way to reinforce concept
and vocabulary and help them to remember their experience.

9. Inflate a Bag with Baking Soda and Vinegar

1 This additional experiment is a dramatic way to observe that combining
baking soda and vinegar creates @®w students a zippseal bagAsk
themto make predictions about what they think will happen when baking
soda and vinegar are sealed togethénéiag.Invite them to find out!

1 Pass out the following materials to each group-6fstudentsquartsized
zipperseal baga tissue, Uneasuring cupand 1 ablespoon. Have them
follow the directionsn the slide (directions are also on the exemplar
adivity guide).

1 Expect the students to get very excited doing this activity. The anticipation
of seeing the bubbling liquid and the pressure building in the bag is a
much fun for adults as for children.

1 Debrief thelnflate a Bagactivity by having students share what they di
and discuss how they would do this activity with children.

Clean up: Direct students to clean up the materials. Photo Sides

10. Show ghotos of children engaged irthe Baking Soda and Vinegar
exemplar activity.

11. Share background nformation on physical changes vs. chemical change

to build student.sd content knowl edde

1 Remind students that this is information for their own knowledge, not
meant to be taught to young children

1 Ask if students have headf physical changes and chemical changes i
Chemistry. Before showing the definitions, ask students to talk at thei
tables about what they think those terms mean.

1 Go over the basic definitions of a physical change and chemical change
and have the stientsguess which change is representedach ofthe
photos.

o Physical changedoes not change the chemical composition
o Chemical changewhen a substance combines with another to
form a new substance
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