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The Research

Extraneous Information Can Get in the Way of Problem Solving

Kaminsky, J.A., & Sloutsky,V.M. (2014) Extraneous perceptual information
interferes with children's acquisition of mathematical knowledge.

Attitude and Mindset Are Important
Dweck, C.S. (2008) Mindset and math/science achievement.

Challenges Need to be Scaffolded into Manageable Chunks
Sweller J. (1998) Cognitive load during problem solving: Effects on learning.

Basic Knowledge is Important
Ansari et al, (2013) Why Mental arithmetic counts: Brain activity during

single digit arithmetic predicts high school math performance.

It’s Important to Fade Concreteness Effectively
Fyfe et al. (2015) The benefits of “concreteness fading” for children’s

mathematical understanding.
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Kaminsky, J.A., & Sloutsky,V.M. (2014)

Extraneous perceptual information interferes with children's
acquisition of mathematical knowledge.
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Case Study 1: Mabin School — Toronto, Ontario, Canada

Percentile Rankings™, Grade 5 (2008) vs Grade 6 (2009)
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Notes: *Class percentile ranking based on results on the norm-referenced Test of Mathematical Abilities
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Evidence Lambeth, United Kingdom

Students Achieving Minimum Standard at End of Year-6

70%

60% A
50% -

40% A

30% 28%

20%
12%

0% -

Start of Year-5 End of Year-6 Start of Year-6 End of Year-6

(Pre-JUMP) . (Pre-JUMP)
2 Years | Year
. JUMP Usage JUMP Usage

©’ jumpmath
~© MULTIPLYING POTENTIAL.



EVi CI €NCEe Lambeth, United Kingdom

Students Achieving Minimum Standard at End of Year-6

70%
60% - o —
50% -
40% -
30% A 28%
20% A
12%
10% -
0% -
Start of Year-5 End of Year-6 Start of Year-6 End of Year-6
(Pre-JUMP) (Pre-JUMP)
2 Years | Year
. JUMP Usage JUMP Usage

©' jumpmath
'@ MULTIPLYING POTENTIAL.



How do learners become
engaged, expert problem
solvers?
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Deliberate Practice

Individual differences, even among elite
performers, are closely related to assessed
amounts of deliberate practice.

Many characteristics once believed to reflect
innate talent are actually the result of intense
practice extended for a minimum of |10 years.

- Ericsson, Krampe, Tesch-Romer
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Deliberate Practice
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People are naturally curious, but we are not
naturally good thinkers: unless the cognitive
conditions are right, we will avoid thinking.

Daniel Willingham, Why Don’t Students Like School?
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"Unassisted learning does not benefit learners,
whereas feedback, worked examples, scaffolding

and elicited explanations do.”

L. Alfieri (et al), "Does discovery-based instruction enhance learning?”
Journal of Educational Psychology (201 1)

Research shows that children only become good at
things through practice. Calling practice “drill and kill”
obscures this fact. The real question we need to ask is:

How do we make practice interesting?
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ONLY IN MATH PROBLEMS CAN YOU BLUY
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Resources

Student
Assessment &
Practice Books

(Part | + Part 2)

Common Core Edit

JUMPMath

Teacher Resources

Confidence
Building Units
SMART
Teacher Resource Interactive
(Part | + Part 2) Lessons
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Teacher Resources: AP Book 4

JUMPMath 4
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Mental Math
Checklist #3




Page E-37 of the 4.1
Teacher Resource
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LESSON PLAN

NBT4-38 Multiplying 2-Digit Numbers by
Prges 109111 2-Digit Numbers
STANDARDS Goals

4NBTB.5
Students will multiply 2-digit numbers by 2-digit numbers.

PRIOR KNOWLEDGE REQUIRED
VOCABULARY

double Can multiply a 2-digit number by a 1-digit number
multiple Can multiply a 2-digit number by a 2-digit multiple of 10

MATERIALS

grid paper

Introduce the lesson topic. Write on the board 28 x 36. ASK: How is
this multiplication different from any we have done so far? (We have
never multiplied a 2-digit number by a 2-digit number of which neither
is a multiple of 10—we have only estimated the product in such cases.)

(MP3) M  Splitting a problem into easier problems. Tell students that you would
like to think of a way to split the problem into two easier problems, both
of which they already know how to do. Have students list all the types of
problems they know how to do that might be helpful:

* Multiply a 1-digit number by a 1-digit number.

* Multiply a 2-digit number by a 1-digit number.

* Multiply a 2-digit number by a 2-digit multiple of 10.
Allow students time to think of a way to split the problem into two easier
products that they already know how to do. Possibilities include:

- 28 x 36 =(20 x 36) + (8 x 36) OR 28 x 36 — (28 x 30) + (28 x 6)

6 Read these out loud as “20 thirty-sixes plus 8 thirty-sixes™ or “30 twenty-
eights plus 6 twenty-eights.”

Write the equations out with blanks if students need a prompt. Example:
28 x 36 =28 x + 28 x

SAY: 28 is a 2-digit number. How can we split 36 into 2 numbers so that we
M know how to do both products? Draw the picture in the margin on the board.

(MP2) M  Remind students that the area of the whole rectangle is the sum of the two
smaller rectangles. Write on the board: 28 x 36 = (28 x 30) + (28 x 6),
and SAY: 36 twenty-eights is 30 twenty-eights plus 6 twenty-eights.

30

Also remind students that we write brackets to show what operations we do
first. SAY: We first find the areas of the two smaller rectangles (point to the
two products as you say this), and then we add them together to get the
area of the whole rectangle (point to the addition as you say this).

Number and Operations in Base Ten 4-38 E-37



EXTENSIONS

From page D-33 in 5.1 Teacher Resource

Extensions

(MP1) M 1. Using only the digits 2, 3, 4, and 6, find the greatest product that can be
made by multiplying a 3-digit number by a 1-digit number.

Answer: 2,592

(MP1) M 4. Try the following number trick with a friend.

a) Pick a number from 1 to 9.

b) Multiply your number by 100.
c) Add 3 to your answer.

d) Multiply your answer by 6.

e) Subtract 18.
f) Ask for the answer.

To guess the number, remove the zeros at the end of the number, then
divide by 6. That will be the number your friend started with.

Try it with your friend, then have your friend try it with you. Can you
figure out why it works?
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SMART Lessons

Introduce protractors. Give each student a protractor and SAY: This is a protractor. Have
students examine their protractors and compare them to rulers. Remind students that when they
measure with a ruler, they have to line up one end of the object with the zero mark. Have
students find the zero mark on their protractors (There are two of them, one at each end!) Point
out that a protractor has two scales, both with the same unit, but in opposite directions. A ruler
can have two scales, too, but the two scales would use different units. Explain that having two
identical scales going in different directions allows you to measure the angles from both sides,
but this also means that you need to decide which scale you will use each time.

Project BLM Simple Protractors onto the board. Explain that the protractors on the BLM are
simplified pictures of a protractor, without all the tiny markings in between the larger angles.
Draw the angles below on the board:

Pointing at the first picture, ASK: Is this angle an acute angle or an obtuse angle? (acute) Circle
the numbers 30 and 150 that the arm of the angle passes through. ASK: Which one is the

STANDARDS Goals
3.0A.D.8, preparation for
4.0A.A.3 Students will use pictures and tables to solve word problems.

PRIOR KNOWLEDGE REQUIRED

VOCABULARY Equivalent addition and subtraction equations

altogether Subtraction as take away

difference Subtraction as comparison

how many more than (how much more than, how much shorter than, and so on)
total Addition as how much altogether, or how many altogether,

or how long altogether

Using bars on grid paper to represent quantities. Write on the board:

Red apples ~ [TTTTT]

Tell students that each square represents one apple and ASK: How many
red apples are there? How many green apples? Are there more red apples
or green apples? How many more? (PROMPT: If we pair up red apples
with green apples, how many apples are left over?) How many apples
are there altogether?

MULTIPLYING POTENTIAL.

Green apples [1] é

Is this an acute angle or an obtuse angle?

What angle does it show?

Hint: Read from the scale that has a "0" on the arm of the angle.

Difference: 4 apples

vesopies | | | | | |
— Total:
B 8 apples

Green ’ ’ ’

apples T



Interactivity

Sort geometric shapes into one group. Review the names of various
geometric shapes, sides and corners, and curved and straight sides. Give
each student the same 7-8 attribute blocks (2 or 3 squares, a rectangle, a
circle, 2 triangles, and an oval would be a good set) and a sorting box. Ask
students to place all the squares in the box. Point out that the shapes left
outside the box could be called “not squares.” Repeat with triangles. Then
have students place all the shapes with straight sides in the box. ASK: What
is left outside? (a circle and an oval) Why? (They do not have straight sides.)
What kind of sides do they have? (curved)

Sort and trace. Give students a large sorting circle on paper and have
them label the group “4 sides.” Ask students to sort their attribute blocks
using this sorting circle. They should trace the shapes without overlapping
them. Then show students a parallelogram and ASK: Does this go inside or
outside the circle? Repeat with a pentagon and a four-sided shape that has
some curved sides. Then give each student a different shape to place inside
or outside the circle. Ask partners to swap sorting circles and check each
other's work.

Use a geoboard with elastics to make...

© a) aright angle b) an angle less c) an angle greater
= than a right angle than a right angle
2 . e e e e e e e e e e e
= . ] . .. c v e s o es
[3) i N\
- N oo e AR
Use a geoboard with elastics to make a figure with. ..
a) no right angles b) 1 right angle ¢) 2 right angles
: Have your students compare the size of angles on pattern blocks by superimposing
= various pattern blocks and arranging the angles in order according to size.
>
5 They may notice that there are two angles on the trapezoid that are greater than the angles
P-4 Inthe square, and that there are two angles that are less than the angles in the square.

(Continued on next page.)
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Place all the shapes with straight sides in the box.

A " B

5. Compare the size of angles on pattern blocks by
laying them on top of one another. Arrange the
angles in order according to size.

A 4
A y 4
N
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SCAFFOLDING FLUENCY AND CONCEPTUAL UNDERSTANDING
Pages 67 and 68 of the 3.1 Assessment & Practice book

OA3-12 Parts and Totals

I. Shade boxes to show the number of marbles. Then find the total 4 green marbles
and the difference. 3 more blue marbles than green
a) 5 green marbles To draw the diagram:
3 blue marbles : Step I: Shade the amount you know.  Step 2: Find the other amount.
_——— difference: __2 marbles
| green green
green
} total: _ 8 marbles blue
blue

2. Draw the diagram. Then fill in the blanks.
b) 4 green marbles o o

6 blue marbles a) 5 green marbles
difference: 2 more blue marbles than green marbles
difference:
green
total: green
blue total:
blue

c) 8 green marbles

4 blue marbles b) 4 blue marbles

3 more green marbles than blue marbles

difference: it
il total: - ok
bl ’ total:
ue blue
d) 9 green marbles N
4 blue marbles Sometimes you know the larger amount.
difference: 6 green marbles 4 more green marbles than blue marbles

= total: green green
8 blue blue g
8 )8
g -
§  © 3green marbles 3. Draw the diagram. Then fill in the blanks. H
2 8 blue marbles 7 8 2
g difference: green marbles 2
H 3 more green marbles than blue marbles 3
H gheesn difference: H
: " total: green : i
g 2 total: ;
i blue 5

Operations and Algebraic Thinking 3-12 67 68 Operations and Algebraic Thinking 3-12




Scaffolding Fluency

/a\

OA3-13 More Parts and Totals

I. Fillin the table.

nllG;ft;:s Mgt:fes Total Difference
a) 3 5 8 2 more blue marbles than green
b) 2 q
9] 4 6
d) 2 7
e) 6 10
f) 3 | more blue marble than green
g) 2 | more green marble than blue
h) 4 | more blue marble than green
i) 7 2 5 more green marbles than blue
i) 5 4 more green marbles than blue
k) 12 6 more blue marbles than green
)] 12 35
m) 35 20 more green marbles than blue

70

Operations and Algebraic Thinking 3-13
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3. Fillin the table. Circle the number in the table that answers
the question.

a)

b)

Q)

d)

e)

f)

Red

Green

Total

Difference

Kate has 3 green fish and 4 red fish.
How many fish does she have altogether?

Bill has 4 green fish and 6 red fish.
How many fish does he have altogether?

Mary has 8 green fish and 2 more
green fish than red fish.
How many fish does she have?

Peter has 19 fish. He has I5 green fish.
How many red fish does he have?

Hanna has 8 green fish and 3 fewer
red fish than green fish.
How many fish does she have?

Ken has 22 red fish and 33 green fish.
How many more green fish does he have?

Alice has 3 science books and 4 art books.
How many books does she have?

@Marco has 5 pets. 3 are cats. The rest are dogs.

How many dogs does he have?

Ed has 25 red apples. He has 14 more green apples than

red apples. How many apples does he have?

There are 25 students in a class. 16 of the students are girls.
a) How many students are boys?

b) How many more girls are there than boys?

72
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SCAFFOLDING FLUENCY AND CONCEPTUAL UNDERSTANDING
Pages 78 and 79 of the 3.2 Assessment & Practice book

3. Fillin the blanks.
a) 9 lions and 7 tigers

b) 9 more girls than boys
13 girls

¢) 6 more boys than girls
5 girls

BONUS » Karen has 12 apples in total.
8 are green. The others are red.

78
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4. There are 24 students in a class. |4 are boys.
a) Fill in the blanks.

b) How many girls are in the class?

¢) How many more boys than girls are there?

5. Alan has 5 more US stamps than Canadian stamps.
He has 12 Canadian stamps.

a) Fill in the blanks.

|
[ L

b) How many stamps does he have in total?

[ t—

Salty rode her bike 252 miles to raise money for charity.
Kevin rode his bike 57 miles.

a) Draw a tape diagram to show this information.
b) How much farther did Sally ride?

¢) How many miles did they ride altogether?
g
ﬁaBON US » Hint: Use a tape diagram with 3 bars.
a) A store sold 8 books on Friday.
They sold 5 fewer books on Thursday than on Friday.
They sold 4 more books on Saturday than on Friday.
How many books did the store sell on the three days?

b) Ivan has 12 green apples.
He has 7 more red apples than green apples.
He has 3 fewer yellow apples than red apples.
How many apples does he have altogether?

CCPYRGHT ©3014 AP MTH NOT TO B5 COPED.
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STRUCTURED INQUIRY

* Adequate review and practice
* Rigorous scaffolding

* Continuous assessment

* Challenges in steps

* Differentiated instruction (without differentiated
outcomes)
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3)72

3 friends 2 pennies

/ dimes

How many friends, dimes, and pennies are there!

4 )96 2 )74 3575

@ jump math

O LLLLLLLLLLLLLLLLLLLL



Draw a picture to show how
you would divide the dimes.

3)72 2 )74 3575
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Assess
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Assess
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Assess

2
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* Where do you see the 2 in the picture?
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Assess

2
3W D
6

* Where do you see the 2 in the picture?
* Where do you see the 6 in the picture?
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Assess

)
3% D
6

* Where do you see the 2 in the picture?
* Where do you see the 6 in the picture?

* Where do you see the 1 in the picture?
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Assess

2 D
3)72
-6

— P P

* Where do you see the 2 in the picture?
* Where do you see the 6 in the picture?

* Where do you see the 1 in the picture?
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Assess
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* Where do you see the 2 in the picture?
* Where do you see the 6 in the picture?

* Where do you see the 1 in the picture?
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Assess
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* Where do you see the 2 in the picture?
* Where do you see the 6 in the picture?

* Where do you see the 1 in the picture?
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BB A B AA AA
+ B + B + A + A
A 4 A8 A6 Bé6
AA A B A B
+ A + AB + AB
BO /78 47
Bonus Questions:
AAB AAB AAB A B A B
+ AB + AB + AB 4+ AB + AB
A78 B78 C46 BBC BCC
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Children are more alike than different in
terms of how they think and learn.

- Daniel Willingham
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The Science of Motivation

* Purpose
* Mastery
* Autonomy
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Building Confidence

JUMP Math demonstrates growth mindset
readily. Kids are moving at an exciting pace
- it feels that it should be hard but it’s not
hard for them, the way you're teaching it.

They all have a feeling of progress, and they
all get the feeling,“l can be good at this. |
can learn.”

- Carol Dweck, author of Mindset
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STRUCTURED INQUIRY

* Adequate review and practice
* Rigorous scaffolding

* Continuous assessment

* Challenges in steps

* Differentiated instruction (without differentiated
outcomes)
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Features that help struggling students

e Resources contain 20 review lessons, so students
can start on an equal footing

* Fluency is reinforced using patterns and games
* Lessons are built on small conceptual variations

* Language is minimized at first and only gradually
increases in complexity, so the mathematical

structure is not obscured

* JUMP provides confidence building exercises so
all students can engage in math without anxiety

©' jumpmath
= ——



* jumpmath.org

* John Mighton, For the Love of Math, Scientific
American Mind, September 2013

Amy Helmstetter:

amy.helmstetter@jumpmath.org
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