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Eight High-Leverage
Instructional Practices

+ Establish mathematics goals to focus learning

High-Leverage
Instructional Practices: 1 and 2

Implement tasks that promote reasoning and
problem solving

+ Use and connect mathematical representations (1)Establish goals to focus learning and,

(2) Implement tasks that promote
reasoning and problem solving.

+ Facilitate meaningful mathematical discourse

» Pose purposeful questions

+ Build procedural fluency from conceptual

d di . . .
understanding Effective teaching of mathematics engages

* Support productive struggle in learning students in solving and discussing tasks that
mathematics h .
o . o promote mathematical reasoning and
+ Elicit and use evidence of student thinking problem solving and that allow for multiple
) | unonss covman o entry points and varied solution strategies.

NCTM | TeacHErs OF MATHEMATICS

Tasks that Provide Multiple Entry Points and Use of

Eight High-Leverage varied Tooss:
InStrUCtiona I Pl‘a Ctices Given a staircase with 5 steps composed of 15 blocks,

create a presentation for three ways to find the number of

« We will begin with exam ples of middle blocks required for a staircase with 100 steps. Use
whatever tools will help you: calculators, computer

grades teachers applylng praCtlces 1 spreadsheet, or manipulatives such as rainbow cubes.
and 2 from my book,

Laura Mullen says “l use this problem on the first day of
school to provide me with some personal information about

* Bringing the Common Core _ Inforn
my students' learning styles and cooperation gifts.”

Standards to Lifte: Exemplary
Practices from Middle Schools

. . Permission granted by Tayl d Franeis ¢ . { from Germain-
(2014) published by Taylor and MeCarthy. Y. (2013). Bringing the Common Core Standards to Life:

- Exemplary Practices from Middle Schools,
Franeis P 73.



Tasks that Encourage Varied Approaches and Strategies

“Letting students know that their ideas and learning
preferences are valued, increases the likelihood that
lower achieving students will feel safe enough to
share their own ideas, while encouraging higher
achieving students to take greater risks”

Permission given from Taylor and Francis to use excerpt from Germain-
McCarthy. Y. (2014). Bringing the Ce Core S dards to Life:
Exemplary Practices from Middle Schools (p.36)

What do we want students to know,
and be able to do?

| THINK I'M FINALLY wow),
BETTING THE HANG b
oFIT HOURE A M

pickles | Brian Crane

How can we help students make
 SALETSALEI SALE! connections?
ALL BEDS 40%
/- SLASHED OFF!
el

close to home | John McPherson

BT

pickles | Brian Crane

mother goose & grimm | Mike Peters

more than half of
the adult
population cannot
be viewed as
proportional
thinkers.” (Lamon,
1999).

§ : [:j 4 . “It is estimated that

oS

Know what the sign says, but 1 still have .
to charge you $600 for your glasses.

How are
problems
related?

]
(o) 0
ING LARGER TROUSERS.

R Gcsixacs.

Partitioning

Unitizing Relative thinking

Ratio sense Rational numbers

Quantities and change



If one plant grows from 6cm to
12cm, and another plant grows from
3cm to 9cm, which plant grew more?

Absolute thinking: they both grew 6 cm

S

% * Relative ,\:‘
WQ b thinking: | "’w
GreWtwiceas =~  Grew hret

tall times as tall
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Consider picture L to be
the “original” picture.

1) Which pictures have
the same relationship
between the length and
width as picture L has?

2) Which pictures are
enlargements of picture
L?

=4 3) Which pictures are
reductions of picture L?

Picture Perfect?
What do you notice
»

:  4) Which other pictures
. have the same
relationships between

-~ height and width?
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A. If 6 boys can C. 8 oz. of lemon

deliver papers in concentrate will make 12
3 hours, then 4 boys cups of lemonade, so 20
could do that route  oz. will make 30 cups of
in 1 hour. lemonade.

SENSE or NONSENSE?

B. Jasmine spends D, If it takes 40 minutes
$4 on 3 tickets. That to bake a whole sheet of
means she would cookies, then it will take
spend $9 on 8 20 minutes to bake half a
tickets. sheet of cookies.

3 boys will eat 4 pizzas at the party.
How much pizza will 1 boy eat?
How many pizzas will n boys eat?

#of . ; . .
boys

. 36 |
pot 4 16

pizzas

“All ability to reason using
proportional relationships
is a complex process that
develops over an extended
period of time. It takes
many varied physical
experiences to develop an
understanding of what a
proportional relationship is
and then more time to gain
the ability to deal with it
abstractly.”

the family circus | il Keane

s ;
“You gotta remember, PJ, the hotter
the day, the faster you need
to eat it.”

(Cordel, & Mason, 2000)



Proportion matchup - |

I
Cutthe cards apart. 10 : 16 =x
I

; . — -

s Beaa T

4=12127 | 90 1 92=66

] 9 x ! "0

Index card Ratios cemid b 30 m

Fold your index card into four equal g=§_| 2 : 6 ' x=21

pieces and tear them apart. Write one 5 15 ' 18 63
_____ L

of the following digits on each part. 6=9

2 3 8 12 ‘);':'2-8-5--7-—r—1-é--1:__;.;§_

Arrange the cards to make as many = %57 7= + -1-2 -------------
different ratios as you can. b
Collect data as you work.

Marilyn Dibble's Similar Mouse Family — Complete the table by followmg the nide below each mouse name.
For example, for B the rule 1 (x, 2x) 50 the x cooedamate st3y3 the same, but the v cooedmate is multiphied by
2. Plot the pomts from the coordmates of each mouse, comnecting each pomt 8 the previous coe a5 you plot
®em Fmally connect the hast pomt with the first pomt, 33d 2 eyes, 2 ssade 204 2 curved line m each ear
Idemtify which ones are members of AJ.'s famdy. (Hat AJ's fimdy members are dll simidar)

AJ, BJ. c. bJ. 5]
6y | (% 2y) [(ix:y)|(2x 2y) | (2%, y)
WY (1,2 | () | (22) | (21)
1,3)
23) | (2,6) | (1,1.5) | (4,6) | (4,3)
3,9 e
(2,5 \-2 /- ¥
(1,7) ‘
(2, 8)
3,7
(6, 7)
(7, 8)
8,7
(7, 5)
(6, 5)
(7, 3)
(8, 3)
(8, 1)
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“All ability to reason using April 15-18 - Boston
- proportional relationships
the family circus | il keane is a complex process that

develops over an extended Rate this presentation on the mobile
period of time. It takes conference app!
) varie i All presentation surveys are available five
i varied physical minutes before the conclusion of each
experiences to develop an presentation! www.nctm.org/confapp
understanding of what a
proportional relationship is Download available presentation
and then more time to gai" handouts from the Online Conference

I
the ability to deal with it Planner! www.nctm.org/planner

abstractly.” . . .
s Join the conversation! Tweet us using

the hashtag #NCTMBOSTON

(Cordel, & Mason, 2000)
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