MELTDOWN: An 8™ Grade Unit
TEACHER'’S GUIDE
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Correlation to NCTM Curriculum Focal Points and Connections
to the Focal Points for Grade 8

(CFP) Algebra: Analyzing and representing linear functions and

: solving linear equations and systems of linear equations

Students use linear functions, linear equations, and systems of linear :
: equations to represent, analyze, and solve a variety of problems. They :
: recognize a proportion (y/x = k, or y = kx) as a special case of a linear :
. equation of the form y = mx + b, understanding that the constant of :
: proportionality (k) is the slope and the resulting graph is a line through the :
: origin. Students understand that the slope (m) of a line is a :
: constant rate of change, so if the input, or x-coordinate, changes by a :
: specific amount, a, the output, or y-coordinate, changes by the amount ma. :
: Students translate among verbal, tabular, graphical, and algebraic :
: representations of functions (recognizing that tabular and graphical :
: representations are usually only partial representations), and they :
: describe how such aspects of a function as slope and y-intercept :
: appear in different representations. Students solve systems of two :
! linear equations in two variables and relate the systems to pairs of lines that :
: intersect, are parallel, or are the same line, in the plane. Students use :
. linear equations, systems of linear equations, linear functions, and their :
: understanding of the slope of a line to analyze situations and

: solve problems.
: (XXX X/

It is essential that these focal points be addressed in contexts
: that promote problem solving, reasoning, communication, making :

: connections, and designing and analyzing representations.

Bold print in the description of the focal point identifies the topic addressed in the Unit. S

o .
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Prerequisite Knowledge or Skills

To be successful in this unit, students should have experience
finding two points and determining the slope, given any linear
equation in any form (See unit .5 How Steep is Steep?).

WARM UP 1

Part A
Given two points A (2, 7) and B (8, 11), find the slope of the line AB.

Part B
Given two points A (2, 7) and B (8, 3), find the slope of the line AB.

Part C
Given two points A (2, 7) and B (8, 7), find the slope of the line AB.

Part D
Describe the difference between the lines that would be generated
in Parts A, B and C.
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Warm Up 1 Suggestions

Ask students to describe the line for each of these scenarios:

* If you have a positive number for the slope (the line moves uphill
to the right).

* |If you have a negative number for the slope (the line moves
downhill to the right).

Ask students:

* As “X” increases, what happens to “y’?
different.)

* What kind of situations would have a positive number for slope?
(Growing taller, gaining weight, etc.)

* What kind of situations would have a negative number for slope?
(The milk left in a container as you drink it; the temperature
between about 8:00 pPm and 2:00 Awm, etc.)

(Each example is

(Suggestions continue...)

WARM UP 2

Scientists have noticed changes in the volume of glaciers around
the world since 1960. Using the dotted line as a model for change
in glacier thickness, is the slope positive or negative?

What does this graph show?

Global Glacier Volume Change
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Note: Graph based on data found at http://nsidc.org/about/services/support.html.
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PROBLEM SOLVING TASK

The snow pack on Mt. Hood in the Oregon Cascades was 150
inches on January 15". Based on data taken in previous years, the
snow pack decreases about 11 inches a week after January 157,

Part A
The Forest Service wants to predict when to open trails for hiking
(when the snow will be gone). About when will they be open?

Part B
The ski lift operates when the snow pack is four feet or greater.
About when will they need to shut down the ski lift?

Show your work. Explain how you arrived at your answers.

Problem Solving Task Suggestions
Students may need access to a calendar to complete this task.
Allow students to have two to three minutes of individual think time

to consider how they will begin to work on the problem. Then have
them share their thoughts with a partner and/or small group. Ask

students to continue working individually while you circulate around
the room.
(Lesson continues...)
A Solution
Weeks after Inches of 160
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(Solution continues on the next page.)

Teacher’s
Guide:
Grade 8

(continued)

Each book
provides more
than 65
problems per
grade level,
including Warm
Ups and
Extensions.

Specific
teaching
suggestions
throughout
each unit
facilitate
effective
instruction.

Ideas for group
and/or partner
work are
included
throughout the
units.

Possible
solutions are
included when
one answer 1s
appropriate.

© 2009. TEACHER TO TEACHER PUBLICATIONS, INC. All Rights Reserved.




Problem Solving Task Solution (continued)

Part A
The trails may be open by the fourth week in AnE)riI (before April 22“’),
which falls about 13.5 weeks after January 15"

Part B
They may need to shut down the ski lift around the 18" of March,
which falls 9 weeks after January 15"

EXTENSION

Which method—a table, a graph or an equation—would be most
efficient to use if you wanted to know whether or not you could
probably go skiing on Spring Break, if the 150-inch snow pack
melted about 11 inches a week after January 15th? The start of
Spring Break will be March 23", Explain your reasoning.

Extension Suggestions

Ask students to:
* Brainstorm possible solution strategies.

A Solution

An equation would give you quick access to any specific date, as
long as you knew how many weeks away that date was from the
starting point (Jan. 15‘“).A graph would also show that, but would
have to be constructed from the equation or the table. A table would
have to be extended to include the date in question. The equation
would be the most efficient.

Since March 23" is approximately 9.7 weeks after January 15", the
equation would be:

y =-11(9.7) + 150
y =-106.7 + 150
y = 43.3 inches

Since they close the ski lift at 48 inches (four feet), there may be no
spring break skiing at the mountain this year.
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Extension
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unit for students
who are ready
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1.6 MELTDOWN
Sample and Scored Commentary

Sample (S) 2: Score 2

The work includes an accurate table, which provides the answer for
both parts of the problem. The “4 or 0" at 14 weeks is correctly
interpreted as meaning that the snow could have melted completely.
In Part B, the work incorrectly interprets the table (which is in inches)
by looking for the snow pack in feet. The location on the table that
contains the solution to part B is not identified, requiring the reader
to infer where the 13 weeks came from.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Sample (T) # 2: Score: 2 Pco

The snow pack on Mt. Hood in the Oregon Cascades was 150
inches on January 15", Based on data taken in previous years, the
snow pack decreases about 11 inches a week after January 15"*.

Part A
The Forest Service wants to predict when to open trails for hiking
(when the snow will be gone). About when will they be open?

=3

Part B
The ski lift operates when the snow pack is four feet or greater.
About when will they need to shut down the ski lift?

Show your work. Explain how you arrived at your answers.
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Each Problem
Solving Task
has several
samples with
scored
commentaries
based on an
individual
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and individual
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students learn
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on Problem
Solving Tasks.
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“FIX ITY”
1.6 MELTDOWN

DIRECTIONS: CHANGE OR ADD TO THE WORK BELOW TO IMPROVE THE FINAL SCORE.
T/PKD

The snow pack on Mt Hood in the Oregon Cascades was 150
inches on January 15". Based on data taken in previous years, the
snow pack decreases about 11 inches a week after January 15M

Part A
The Forest Service wants to predict when to open trails for hiking
(when the snow will be gone). About when will they be open?

0=-\1x160 e s will be cpeh
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x=130% April 1O
Part B

The ski lift operates when the snow pack is four feet or greater.
About when will they need to shut down the ski lift?

Show your work. Explain how you arrived at your answers.

Teacher’s
Guide:
Grade 8

(continued)

After a class has
completed a
unit, the “Fix
It” activity can
give students
practice in
revising and
improving a
work sample.

The job of the
student in these
exercises is to
analyze what
makes sense in
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TEACHER SELF-EVALUATION FORM
: U _ _ The Teacher
Check the strategies you used in this unit and note what you said or did. Self-Evaluation
WAYS TO HELP STUDENTS MAKE SENSE WHAT | SAID Form is
OF PROBLEM SOLVING Vv OR DID included at the
+ Be aware of the mathematics embedded in each end of each
unit—Warm Up(s), Task and Extension(s)—so unit. It can
you can engage students in discussions that assist teachers
will deepen mathematical understanding. as they learn to
« Encourage visualization of solutions, especially incorporate
with the use of manipulatives. these
instructional
»  Encourage students to rely on their own and strategies into
each other’s thinking. their daily

(Form continues...)

problem-solving
lessons.

© 2009. TEACHER TO TEACHER PUBLICATIONS, INC. All Rights Reserved.




