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Grade 11 “Coming to America”

Grade 12 Assessment




Lean Tech Academy English Language Arts Curriculum Overview

“To become college and career ready, students must grapple with works of exceptional craft
and thought whose range extends across genres, cultures, and centuries. Such works offer
profound insights into the human condition and serve as models for students’ own thinking and
writing. Along with high-quality contemporary works, these texts should be chosen from among
seminal United States documents, the classics of American literature, and the timeless dramas
of Shakespeare. Through wide and deep reading of literature and literary nonfiction of steadily
increasing sophistication, students gain a reservoir of literary and cultural knowledge,
references, and images; the ability to evaluate intricate arguments; and the capacity to
surmount the challenges posed by complex texts.” (Ccss)

The scope and sequence of English/Language Arts for Lean Tech Academy students allows for a
literary experience that provides not only a global viewpoint but an opportunity to exam United
States literature and literary nonfiction within that perspective lens. Throughout each unit of
study students will be required to focus on literary techniques often associated with poetry or
fiction as well as study United States documents of historical and literary significance. Each
unit of study will require students to be engaged in deep conversations, as well as reading and
writing about the big ideas. Students will engage in inquiry of the big idea based on essential
questions supported by a range of complex texts and research.

The study of one Shakespearean play will be required per course. In addition, excerpts of a
Shakespearean play maybe used to enrich the study of complementing text or to conduct a
close reading with the intent of digging deeper.

Literature selections provided in the Lean Tech Academy Scope and Sequence are based on the
Houghton-Mifflin Harcourt Collections grades 9-12 series and are intended to be instructional
tools for teaching the CCSS standards. In essence, the Lean Tech Academy English/ Language
Arts Program will offer students a rich and diverse understanding of literature that will help
prepare them for college and future careers.
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Interactive Math Program
Year 2 — 10* Grade (Unit 2)
“Cookies” — Systems of Equations

And Linear Programming

This unit focuses on graphing systems of linear inequalities and solving
systems of linear equations. Although the central problem is in the field

of linear programming, the major goals of the unit are for students to learn
how to manipulate equations and how to reason using graphs.

Students begin by considering a classic linear programming problem, in
which they are asked to maximize the profits of a bakery that makes two
kinds of cookies. The constraints are the amounts of ingredients, oven time,
and labor time available.

First, students work toward a graphical solution of the problem. They see
how the linear function can be maximized or minimized by studying the
graph. Since the maximum or minimum point they are looking for is often at
the intersection of two lines, they are motivated to investigate a method for
solving two equations in two unknowns. They then return to work in groups
on the cookie problem. Each group presents both a solution and a proof that
Iits solution does maximize profits. Finally, each group invents its own linear
programming problem and presents the problem and its solution to the
class.




An important focus of the discussion should be on the family of parallel profit
lines. The graph below shows the feasible region given earlier, with one of
the profit lines—represented by a dashed line—added. This line, the graph of
the equation 1.5P + 2I = 150, shows those combinations of dozens of plain
and iced cookies that give a total profit of $150. On their graphs, students
should also label the coordinates of the key points shown—(30, 80) and (75,
50).

The Feasible Region for the Cookie Problem
with a $150 Profit Line

Number of dozens
of iced cookies

P4+ 071=110
/— from condition on cookie dough

0.4 = 32
from condition on icing

v

P+ 1= 140
- from condition on oven space

: 0.1P+ 0151 = 15
S, (75,50) from condition on preparation time
~
L ~
1 1sp+ar=150 s,
a profit line 7 Number of dozens
of plain cookies

- [ ‘D
] 1 L] L] L] | L] ] 1 ™~ ] 1 L] L] ] L] 1 | B
50 mu“:}‘ .\Ilk« 200

A

Ask some questions about the graph.

What does each line represent? How did you find the feasible region?
Students should be able to explain what each of the lines represents and how
the feasible region was determined. For example, they should be able to
explain why the region includes the area below rather than above a certain
line.

What expression describes profit? Students should be able to identify the
expression 1.5P + 2I as describing the profit.

How do you know that (75, 50) is the best choice? Students will
probably use the “family of parallel lines” reasoning to explain why the best
choice for the Woos is to make 75 dozen plain cookies and 50 dozen iced




Beginning Portfolio Selection

Intent

As with all unit portfolios, this task supports students’ process of reflecting on
key ideas from the unit and selecting appropriate artifacts for their portfolios.

Mathematics

This beginning selection asks students to focus on linear programming
problems in the unit, describe the steps to solve such a problem, and identify
three activities that helped them understand the process.

Progression
Students work individually on this activity.

Approximate Time
45 minutes for activity (at home)

5 minutes for discussion

Classroom Organization
Individuals

Discussing and Debriefing the Activity

Have a couple of volunteers read their descriptions of the process for solving
linear programming problems.

Continued Portfolio Selection

Intent

Students reflect on key ideas from the unit by selecting two problem
situations that could be solved using a system of linear equations, to include
in their portfolios.

Mathematics

In this activity, students focus on the theme of solving systems of linear
equations with two variables.

Progression

Students work on this activity individually in anticipation of completing their
unit portfolios.




Approximate Time
30 minutes (at home or in class)

Classroom Organization
Individuals

Cookies Portfolio

Intent
Students compile their unit portfolios and write their cover letters.

Mathematics

Students’ portfolio selections will include the artifacts they identified in
Beginning Portfolio Selection and Continued Portfolio Selection, which focus
on the two types of problems explored in the unit: systems of linear
equations in two variables and two-variable linear programming problems.

Progression

Students start work on their portfolios in class by reading the instructions in
the student book. They then work independently to review their work in the
unit, select samples, reflect on the evidence of their learning, and write cover
letters.

Approximate Time
10 minutes for introduction

40 minutes for activity (at home)

Classroom Organization
Individuals

Doing the Activity
Have students read the instructions in the student book carefully.

Discussing and Debriefing the Activity

You may want to have students share their portfolios in their groups,
comparing what they wrote about in their cover letters and the activities they
selected.



Cookies Portfolio Scoring

Rubric Scores:

3- a detailed self-reflection of unit mathematical and behavioral goals;
2- a self-reflection of most of the key mathematical and behavioral goals;

1
0

a weak self-reflection of key mathematical or behavioral goals.
a missing or incomplete self-reflection.

Cookies Portfolio Rubric

3 2 1
The narrative for the cover letter The narrative for the The narrative for
reviews and summarizes the unit by cover letter reviews and the cover letter

describing the unit’s central
problem and main mathematical
ideas (solving equations, graphing
equations, graphing inequalities,
finding the solution to a system of
equations using graphing and using

summarizes the unit but
fails to include all of the
mathematical ideas or
fails to connect the key
mathematical ideas to the
solution of the unit

fails to review
many of the key
mathematical
ideas and fails to
connect any of
those ideas to the

substitution, and linear problem. solution of the
programing). The description unit problem.
should include how the key ideas

were developed and used to solve

the central problem.

A complete selection of assignments An incomplete selection Some

included in the portfolio:

Beginning Porifolio Selection and
Continued Portfolio Selection.
(Include the activities from the unit
that you selected in Beginning
Portfolio Selection and Continued
Portfolio Selection, along with your
written work on these activities.)

One Problem of the Week. (A Hat of
a Different Color, Kick It!, or
Shuttling Around.)

A Reflection on Money
Get the Point

“How Many of Each Kind?”
Revisited

“Producing Programming
Problems” Write-up

of assighments included
in the portfolio.
Beginning Portfolio
Selection and Continued
Portfolio Selection must
be included. (Include the
activities from the unit
that you selected in
Beginning Portfolio
Selection and Continued
Portfolio Selection, along
with your written work
on these activities.)

At least two of the
following five
assignments must also be
included:

One Problem of the Week.
(A Hat of a Different
Color, Kick It!, or

assignments are
included but less
than half of the
required
selection of
assignments are
included in the
portfolio.




Shuttling Around.)
A Reflection on Money
Get the Point

“How Many of Each
Kind?” Revisited

“Producing

Programming
Problems” Write-up

A description of your own personal
growth during this unit. Includes at
least one of the key mathematical
ideas in the unit and one behavioral
goal from the mathematical practice
standards, such as “How do you
think you have improved in your
ability to make presentations?”

A description of your own
personal growth during
this unit. Includes at least
one of the key
mathematical ideas in the
unit or one behavioral
goal from the
mathematical practice
standards, such as “How
do you think you have
improved in your ability to
make presentations?”

A description of
growth is
included but fails
to describe
personal growth
connected to the
unit key
mathematical
ideas or
behavioral goals
from the
mathematical
practices.




In-Class Assessment

Part I: Graph It

Consider the following constraints.

X 2y
x+y 250
6x + 5y < 500
x=20,y20

On graph paper, sketch the feasible region for this set of constraints.

Find the approximate coordinates of each vertex of the feasible region.

Part I: Rubric

Standards assessed by this item: A.CED.2, 3, and 4, A.REL.3, 6, 10, 11, 12, and F.IF.4

@ @ 2 @ o ® & 0

Working with Variables, Equations, and Inequalities

Graphing

Reasoning Based on Graphs

Expressing and interpreting constraints using inequalities.

Graphing linear inequalities and systems of linear inequalities.

Finding the equations of a straight line and the inequality for a half plane.
Finding the maximum or minimum of a linear equation over a region.
Examining how the parameters in a problem affect the solution.

Developing methods of solving linear programming problems with two variables.

The Graﬁ:h uses an appropriate scale.

Graph a

four constraint lines correctly (label lines or show/explain work)

Identify/shade the correct feasible region.
Identify the correct coordinates for each vertex.
(50,0), (25, 25), (83.3, 0), (50, 50)

IMP Year 2, Cookies Unit, Teacher’s Guide
© 2010 Interactive Mathematics Program




Part II: Solve It

Use algebra to solve at least one system of equations. Show and explain your work

clearly.

3 4x + 3y =5
2x -5y =9

4. 4x - 6y = 20
6x -9y = 24

Part II: Key

Standards assessed by this item: A.CED.4, A.REI.3, 6, 11, and 12

Working with Variables, Equations, and Inequalities

Finding equivalent equations and inequalities.

Graphing

Reasoning Based on Graphs

Graphing linear inequalities and systems of linear inequalities.

Using graphing calculators to estimate coordinates of points of intersection.
Developing and using a method for solving system of two linear equations in two
unknowns.

Solving linear equations for one variable in terms of another.

At least one system is solved algebraically.

Algebraic steps are clearly sown or explained.

The point of intersection is written in coordinate notation.

If one system is graphed the graph must be sketched and labeled, even if using a calculator
to graph the system.

(2, -1) and (-5, -6)




Take-Home Assessment

Part I: What If ... ?
These three problems are variations on the unit problem. Your task is to find the
combination of plain and iced cookies that maximizes the Woos’ profit in each new
situation. Consider these three variations as three separate problems.
Each problem has a graph that shows the feasible region of the original problem.
The shaded area represents that original feasible region.
Questions 1 and 2 show a profit line based on the original problem. Question 3
shows a profit line based on a different profit expression.
The other lines in each problem are the graphs of the original problem’s constraint
inequalities. Here are those inequalities.
P+ Q71<£ 110 (for the amount of cookie dough)
0.4I < 32 (for the amount of icing)
P+ 1I<140 (for the amount of oven space)
0.1P + 0.15I < 15 (for the amount of the Woos’ preparation time)




1. Suppose everything is the same as in the original problem, except that the
Woos have an unlimited amount of dough. What combination of plain and iced

cookies will maximize profit? Explain your answer.

{

A Number of dozens
" ol i\'t_'d L'Unki.t.'h

P+ 070= 110
from condition on cookie dough

045 = 32

b trom condition on icing
_‘\é;‘{]. 80 P11 140
] e tfrom condition on oven space
~
-~
50 4 i 017+ 0151 = 15

from condition on preparation time

J1sP+ar=1i150 S
a profit line 5 Number of dozens
of plain cookies

L] L) T L) L) L] L) T L] ‘i\‘ T L] | L] L] L] T l_=_ f‘
50 1007 W 200

A




2. Suppose everything is the same as in the original problem, except that the
Woos have an additional constraint. They can’t sell more than 60 dozen plain
cookies. What combination of plain and iced cookies will maximize profit? Explain

your answer.

Number of dozens
of iced cookies

P4+ 07I=110
from condition on cookie dough

4

i 0.4 = 32
o3 from condition on icing
-

’/—.{’ + =141
from condition on oven space

0.1P+ 0151 = 15

o~ - - » e ¥ .
R S« (75,50) from condition on preparation time
\\
.

- .

1L5P+ 21 = 150 Y
- ~ . ~ - -

a profit line LS Number of dozens

of plain cookies

L] 1 L] L} L} L] L] L L] L|\ - T Ll LE L L 1 ¥ ] : ‘”
50 100 :k F\AN 200



3. Suppose everything is the same as in the original problem, except the
profit on each kind of cookie. The Woos make a profit of $2.00 on each dozen
plain cookies and $4.00 on each dozen iced cookies. (The original profits were
$1.50 and

$2.00.) What combination of plain and iced cookies will maximize profit? Explain

your answer,

Number of dozens
of iced cookies

P+071=110
trom condition on cookie dough

0.4] = 32
from condition on ieing

 §

from condition on oven space

509, 0.1P + 0.15] = 15 )
ey (75,50) trom condition on preparation time
- .
. (" “'bs‘
o 2P + 4 = 200" s, ) ,
| a profit line for “uo Number of dozens

o - SR e
the new profit values -~ of plain cookies

< I e e e e L |
50 mﬁ*\

=

T
200

Part II: The Pebbles Rock at Big State U

The Rocking Pebbles are playing a concert at Big State University. The

auditorium seats 2200 people. The concert manager decides to sell some

tickets at $10 each and the rest at $15 each. How many of each kind should

the manager sell if he wants ticket sales to total $26,600? Assume that all the
tickets will be sold,

Find the answer by setting up and solving a system of two linear equations with two

unknowns. Show and explain your work clearly.

IMP Year 2, Cookies Unit, Teacher's Guide
© 2010 Interactive Mathematics Program




represent a three-dimensional object on a two-dimensional screen. Students
see how projectiononto a plane is affected by the choice of the plane and the
choice of a viewpoint or center of projection.

The unit closes with a project in which students program an animated
graphic display of their own design.



Formative Assessment and/or Summative Quiz Opportunities

Students” written and oral work provides many opportunities for teachers
to determining how well students understand key ideas and what level of
achievement they have attained in acquiring key skills. Here are some
recommendations of written assignments and oral presentations to monitor

especially carefully because they will offer insight into student progress.

= Inequality Stories, Part I: This assignment will give you
information about students’ understanding of how real-life contexts

can be expressed in algebraic terms using inequalities. (Lesson 2)

= Profitable Pictures: This activity will tell you how well students
understand how profit lines can be used to determine an

optimal value. (Lesson 3)

« Changing What You Eat: In this assignment, students will
demonstrate their understanding of how changing specific parameters

in a problem affects the solution. (Lesson 3)

= Get the Point: This investigation will give insight into students’
ability to think about systems of linear equations in flexible ways. (Lesson 4)

= A Reflection on Money: This assignment will give you
information about students’ comfort levels with solving systems
of linear equations. (Lesson 4)

= “How Many of Each Kind?” Revisited: This activity will tell you how
well students have synthesized the ideas of the unit. (Lesson 5)

* Producing Programming Problems: This assignment will tell you
how well students understand the components of a linear

programming problem. (Lesson 6)




