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Introduction

Pine Middle School is located in a smaller city in Virginia. The population of the city
is just under 50,000 and there are just over 5,000 K-12 students in the school division. This
city has seen a lot of growth in the past five years and this has translated to the school
division as well as it has seen a 15% increase in students in just the last five years. The
result of this growth seen in the school required the building of the new middle school, Pine
Middle School, which was completed just in time to begin welcoming students in the fall of
2008.

Pine Middle School serves 600 students in grades 5-8. The school itself is quite
diverse as 44% are White, 40% Hispanic, 13% Black, and 3% Asian. This diversity is
celebrated in the school and is something that they take great pride in. Out of the 594
students in the school, 62 are recognized as having a disability, 403 are economically
disadvantaged, and 270 are English Language Learners.

The school is split up into four main sections of the building where each grade level
has a section. There is very little interaction between the grade levels other than loading
and unloading the buses. Each grade level has at least one but often two Math, Science,
English, and Social Studies teachers as well as a Resource teacher. The core classes are an
hour long and the specials are 45 minutes. At Pine Middle School, they do not follow an
even/odd schedule so the students have the same schedule every day.

The math classroom, and many other classrooms, has tables rather than desks. They
are in groups of four, which change every couple of weeks, and do a lot of work in their
groups. Before each class, we will fill the tubs that are located in the center of the tables
with the materials that the students will need for the day. This is a way for us to save time
and keep the materials organized. At the front of the classroom, there is a SMART Board

with a whiteboard on either side. The SMART Board, document camera, and the



whiteboards are incorporated in just about every lesson. There are also two whiteboards on
the back dividing wall where we will put up the objective, essential question, and
homework assignment for the day. The students know that as they come into the classroom,
they are to “start their day” which means write the date and day number in their notes as
well as the objective and homework assignment.

The classroom that I have the privilege of serving is a 7th grade math classroom,
which is led by a female teacher who is in her 14t year of teaching. She has been very
consistent and firm when it comes to classroom management. The students know her
expectations and we both made it clear to them that my expectations will be no different.
The classroom is made up of twenty-five 12 and 13 year old students, 14 male and 11
female. Of the 24 students, 11 are Caucasian, 9 Hispanic, 2 of which are ELL students, 3
Black and 2 Asian. 11 of the 26 students come from low-income families recognized by their
eligibility for free and reduced lunch.

After having already taught these groups of students for the better part of three
weeks, [ know that some students in particular have specific needs that need to be met.
Student C is a really bright student and is always providing answers in class. Many of the
other students get annoyed with him because of this. Student L cannot seem to work in a
group. My cooperating teacher has tried several different groups and whatever group he is
in, there is always a problem. Student N has been convinced by his guardians that he is a
genius. Because of this, he does not feel like he needs to study or do his homework. It also
affects him because he shuts down when he does not understand because he is afraid to ask
questions. There are at least five or six students in the class who are extremely shy and will
not speak to you unless you first talk to them. For these students, it is very difficult to tell if
they understand the material or not because they do not communicate any difficulties with

you.



For Student C, there are several enrichment problems and activities that [ have him
do in order to keep him interested. Student N has been coming up before school to get help
with his homework. I make an effort to check on him during class and call on him for
problems that I know that he knows in order to give him confidence. Differentiating for
student L is difficult because we do a lot of group work. I try to keep an eye out for his group
so that I can monitor them. [ do not believe that it is my role to make introverts into
extraverts. For the students in the class that are introverts, I will not force them to put
problems on the board or call on them as much as I do the other students, but I do check in
with them one-on-one at least once during every class so that [ know how they are doing.

Along with many of the other lesson plans that I have taught here at Pine Middle
School, I have been collaborating with my cooperating teacher as well as the other 7th grade
math teacher while planning and teaching this unit. We usually decide together what we are
going to teach and what assessments we are going to use. This has been a very helpful
resource to me at times because there are many good ideas that come from the three of us
talking together. Other times, however, it can become a bit of a challenge because there is
some compromising that [ must do to keep the consistency with the other teacher. Another
valuable resource that I have for this lesson is the textbook. We decided that we were going
to follow the textbook fairly closely for this chapter because we decided that it did a good
job planning the unit. A few minor adjustments were made on the pacing of the unit but for
the most part, plan to follow directly from the textbook. The chapter took a total of about 3
and half weeks to complete so I decided to focus this documentation of student learning on
a portion of the chapter, plane transformations. The two unit outcomes for this unit are

described as follows:



Unit Outcomes:
1.) The student will be able to apply transformations to plane figures in order to
graph them correctly.

2.) The student will be able to find the coordinates of a figure after a transformation.

The unit outcomes for this unit cover difficult material. I need to be using many
formative assessments throughout the unit to make sure that the students are learning the
material. The two unit outcomes are very closely intertwined. I decided that I was going to
determine the student’s ability to plot points because this is an essential skill that they must
have in order to graph the transformations. I gave them a worksheet for homework where
they were to plot points and get the coordinates of points on the coordinate plane. We went
over this homework together and every student was comfortable with plotting points. The
prior knowledge for each individual lesson was assessed during the warm-ups for the
lessons. It was important for me to determine this because of the difficulty of the content.
Because the content built on itself, I had to be sure that the students were comfortable with
the prior knowledge that they needed so that they had a good foundation for the unit.

For each of the transformations, some of them knew the words (reflection, rotation,
translation, dilation) from other contexts but did not know what they meant in a
mathematical context. | was able to use this prior knowledge and build upon it to give new
context to words they already know. [ know from previous experience with this group of
students that many of the students in this math class are in the top of their class and are
self-motivated learners. My cooperating teacher and I both agree with this assessment of

the students and recognize that not all of the students fall into this category.



Lesson Plans

Day 1
Pre-Service Teacher: Date: 2/5/13
Course/Subject: Pre-Algebra Grade: 7th
Title of Unit: Angles and Polygons Title of Lesson: Polygons and Transformations

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: SMART Board Notes
Graph Paper

Worksheet

Exit Ticket

For Students: Colored Pencils
Blue Book

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &
degree of expectation).

1. The student will be able to perform a translation of a polygon correctly.

2. The student will be able to perform a dilation of a polygon correctly.

Task Analysis:

Prerequisite Essential Desired/Enrichment

The student must know how | The student will be able to The student will be able to
to graph polygons on a perform a translation of a solve for any transformation
coordinate plane and polygon correctly. of a polygon.

understand points and
ordered pairs.

The student must know how | The student will be able to The student will be able to
to graph polygons on a perform a dilation of a solve for any transformation
coordinate plane and polygon correctly. of a polygon.

understand points and
ordered pairs.

Assessment
Objective 1
1. The student will be able to perform a translation of a polygon correctly.

2. We are doing several guided practice examples where the students will have the
opportunity to show me what they already know. [ am going to be doing these problems
with them and they will put them in their notes.




The independent practice is designed to see how well the students understood the guided
practice examples and the lesson. I am going to have them work on these alone and then
compare with their groups before we go over them.

The exit ticket is a summative assessment that [ am going to use to see which students
understood the lesson and which ones I need to check in with and re-teach them.

The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.

3.1 am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those
who are having trouble. Again, I will suggest that the student use the colored pencils to help
keep track of the figures.

For the students who do not well on the exit ticket, [ am going to call on them or at least
check in with them tomorrow when we go over the homework.

Objective 2
1. The student will be able to perform a dilation of a polygon correctly.

2. We are doing several guided practice examples where the students will have the
opportunity to show me what they already know. I am going to be doing these problems
with them and they will put them in their notes.

The independent practice is designed to see how well the students understood the guided
practice examples and the lesson. I am going to have them work on these alone and then
compare with their groups before we go over them.

The exit ticket is a summative assessment that I am going to use to see which students
understood the lesson and which ones I need to check in with and re-teach them.

The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.

3.1am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those
who are having trouble. Again, [ will suggest that the student use the colored pencils to help
keep track of the figures.

For the students who do not well on the exit ticket, [ am going to call on them or at least
check in with them tomorrow when we go over the homework.



Lesson Body:

Anticipatory Set: The warm-up is on the SMART Board. Begin working on the problem as |

come around and check your homework.

Instruction:

(Step-by-step procedures include teacher
notes on content, teaching strategies,
questions written out verbatim, guided
practice, independent practice activities, and
time allotments for each procedure.)

Differentiation, Support Learning, &
Adaptations

What modifications, accommodations, and
adaptations will you make to meet the
needs of your students?

1. Warm-up and check homework
(7 mins)

2. Go over homework
(8 mins)

3. SMART Board Notes

“If I translate from English to Spanish, I am
not changing the words, I am simply
moving it into a different language.”

“How many of you have gone to the eye
doctor and had your eyes dilated? What
happened to your pupils?”

(15 mins)
4. Guided Practice
pg. 231-232 #5,6,11,12,13

(10 mins)

5. Go over problems from guided practice

(5 mins)
6. Begin Homework
(10 mins)
7. Exit Ticket
(5 mins)

[ want to start class with a warm up that
we did not have time for yesterday. This is
a way for me to check for understanding.

[ want to call on a variety of students after
they have discussed in groups so that I can
get a feel for how they did on the
homework.

[ am asking these questions because |
want to relate these terms to something
that is hopefully familiar to many of the
students. These are vocabulary terms that
they know outside of math class and now
we are giving them a different meaning.

[ am going to allow the students to use
colored pencils so that they can keep track
of the original figure as well as the image
of the figure.

Closure: Pass out the exit ticket and have the students work on it before the end of class.
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Integration: Geometry
Dilations

Find the coordinates of the image of each point for a dilation
with a scale factor of 3.

L. A4, 8) 2. B(3,10) 3. C(-2, -5

Triangle PQR has vertices P(-2, 2), Q(3, 2), and R(0, —2). Find

the coordinates of its image for a dilation with each given
scale factor. Graph APQR and each dilation.

. y 1 ¥y
4. 2 AN 5. 3 i
] Y . 3
g al
B [T T 56 7y R EEEEE NN
-7 . - . + + - + — T
FIPY TN O T O o o S P R
| Y R
-5 - + . - ————. - ——— '_5
In the figure at the right, AA'OB’ is a Fr A
dilation of AAOB.
6. Find the image of A(3, 4) for a dilation
with a scale factor of 3.
A
7. Find the image of B(6. 0) for a dilation
with a scale factor of 1.3.
8. Find the scale factor if 04 = 12, 0B =9,
and 04" = 72,
9. Find the length of 4’B’ if 4B is 32 inches -— _
long and the scale factor is 1.5, o 8 . !
Mathematics: Applications
© Glencoe/McGraw-Hill 69 and Connections. Course 3
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Name

0)= Study Guide

Integration: Geometry
Translations

To translate a figure in the direction described by an ordered pair, add the
ordered pair to the coordinates of each vertex of the figure.

Example The vertices of AABC are A(=2,2),
B(—=1, =2), and C(—6, 1). Graph the
triangle. Then graph the triangle
after a translation 7 units right and
3 units up.

A(=2.2) +(7,3) — 415, 5)
B(=1,-2) +(7,3) — Be. 1)
C(=6,1) +(7,3) — (1, 4).

The vertices of the translated fi gure are
A'(5,5), B'(6, 1), and C'(1, 4).

Graph A4BCand A A'B'C”.

Find the coordinates of the vertices of each figure after the

translation described. Then graph the figure and its translation,

1. AXYZ with vertices X(—1,2),
¥(2,3),and Z(3, - 1), translated
by (-2, =3)

I

translated by (4, 3)
¥

e o | S S

1 [ |

2. polygon KLMN with vertices K(—1,
L(=3,0), M(-2, =3), N0, =2),

Find the coordinates of the vertices of each figure after the

translation described,

3. ADEF with vertices D(0, 5),
E(—1,3). and F(—=3, 4), translated
by (2, = 1)

D Glencoe/McGraw-Hill B a3

13

4. pentagon ABCDE with vertices
A4 =1), B(3,2), C(1, 4). D( =2, 1), and
E(=3, =3), translated by (=2 1)

Mathematics: Applications

«



Exit Ticket

Name

Directions: Translate the following figure 2 units left and 3 units up and color that image

RED.
Then, dilate the figure with a scale T 111 e e
factor of 3 and color that figure . ) - 5 Y [ -
BLUE. | | 4 J_i I
SIS : — :
- i r_*__ |
| 2
| EEDEEE
1
A A 4 0 4
'1:_.:,_4. = o B S B O E £
' 3 |
[— —_— + .‘_ —
- . .
' |
. ._T_q S —_—
! 11 - —
b -
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Day 2

Eastern Mennonite University: Middle/Secondary School Lesson Design

Pre-Service Teacher: Date: 2/6/13
Course/Subject: Pre-Algebra Grade: 7th
Title of Unit: Angles and Polygons Title of Lesson: Polygons and Transformations

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: SMART Board Notes
Graph Paper

Worksheet

For Students: Colored Pencils
Blue Book

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &
degree of expectation).

1. The student will be able to perform a reflection of a polygon correctly.

2. The student will be able to perform a rotation of a polygon correctly.

Task Analysis:

Prerequisite Essential Desired /Enrichment

The student must know how | The student will be able to The student will be able to
to graph polygons on a perform a reflection of a solve for any transformation
coordinate plane and polygon correctly. of a polygon.

understand points and
ordered pairs.

The student must know how | The student will be able to The student will be able to
to graph polygons on a perform a rotation of a solve for any transformation
coordinate plane and polygon correctly. of a polygon.

understand points and
ordered pairs.

Assessment
Objective 1
1. The student will be able to perform a reflection of a polygon correctly.

2. We are doing several guided practice examples where the students will have the

opportunity to show me what they already know. I am going to be doing these problems
with them and they will put them in their notes.
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The independent practice is designed to see how well the students understood the guided
practice examples and the lesson. I am going to have them work on these alone and then
compare with their groups before we go over them.

The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.

3.1am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those
who are having trouble. Again, [ will suggest that the student use the colored pencils to help
keep track of the figures.

Objective 2
1. The student will be able to perform a rotation of a polygon correctly.

2. We are doing several guided practice examples where the students will have the
opportunity to show me what they already know. I am going to be doing these problems
with them and they will put them in their notes.

The independent practice is designed to see how well the students understood the guided
practice examples and the lesson. I am going to have them work on these alone and then
compare with their groups before we go over them.

The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.

3.1am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those

who are having trouble. Again, [ will suggest that the student use the colored pencils to help
keep track of the figures.

Lesson Body:

Anticipatory Set: The warm-up is on the SMART Board. Begin working on the problem as |
come around and check your homework.

Instruction:

(Step-by-step procedures include teacher notes | Differentiation, Support Learning, &
on content, teaching strategies, questions Adaptations

written out verbatim, guided practice, What modifications, accommodations,

independent practice activities, and time and adaptations will you make to meet
allotments for each procedure.) the needs of your students?
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1. Warm-up and check homework
(7 mins)

2. Go over homework
(13 mins)

3. SMART Board Notes

“Is rotating clockwise by 180 and
counterclockwise by 180 the same thing?
Are there always two ways to get the same
result”

“Where do we hear the word reflection in
everyday life?”

(15 mins)
4. Guided Practice
pg. 231-232 #7-10

(15 mins)

5. Go over problems from guided practice
(5 mins)
Homework: Worksheet Front and Back

[ want to start class with a warm up that
we did not have time for yesterday. This is
a way for me to check for understanding.

[ want to call on a variety of students after
they have discussed in groups so that [
can get a feel for how they did on the
homework.

[ am asking these questions because I
want to relate these terms to something
that is hopefully familiar to many of the
students. These are vocabulary terms that
they know outside of math class and now
we are giving them a different meaning.

[ am going to allow the students to use
colored pencils so that they can keep
track of the original figure as well as the
image of the figure.

Closure: Tell the students what their homework is and explain the directions.
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February 06, 2013

BOB

Never odd or even

Mom
3IN_VE-

Reflection - figure is reflected in a line called the ling of
reflection

*Creates a mirror image of the original figure
*Also called a flip

We can reflect across the x-axis or y-axis

BOB RACKCAR

Never odd or even

Plot the pentagon. Then, reflect across the y-axis and plot the
image

Pentagon vertices
Vi-4,-5)
Wi-4  -1)

X(-2 -1}

Yi-1,-3)
Zi(-2, -5)

Finding the image of a reflection without graphing

If reflecting across the x-axis:

If reflecting across the y-axis.

Switch signs of the opposite coordinate!!
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Date

Integration: Geometry
Reflections

TD% Practice

Name the line of symmetry for each pair of figures.

4.

¥ 2. y

-

(o] x 0

\

Graph ABAT with vertices
B(1,1), 4(2, 3), and T(5, 3)
a. Reflect ABAT over the x-axis.

b. Reflect ABAT over the y-axis.

/I D
—

. Graph parallelogram KENT with vertices

K(1.2), E(5,4), N(7,3).and T(3. 1).
a. Find the coordinates of the vertices
after a reflection over the y-axis.

b. Graph the parallelogram K'E'N'T”.

- Graph AUSA with vertices U(0, 4), 5(4, 4), and A(4. 0).

a. Reflect AUSA over the v-axis, and label US4,
b. On the same coordinate plane, reflect AUSA over the
X-AXIS.

¢. On the same coordinate plane, reflect U'S’A” over the
Y-aX1s.

d. Write a statement describing the final appearance of the four —+ 2

graphs.

@ Glencoe/McGraw-Hill 84

-

—4
¥
1 -
- ‘2

Mathematics: Applications
and Connections, Course 3
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Day 3

Eastern Mennonite University: Middle/Secondary School Lesson Design

Pre-Service Teacher: Date: 2/7/13
Course/Subject: Pre-Algebra Grade: 7th
Title of Unit: Angles and Polygons Title of Lesson: Polygons and Transformations

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: SMART Board Notes
Graph Paper

In class Worksheet

Patty Paper

NLVM website for rotations

For Students: Colored Pencils
Homework worksheet

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &
degree of expectation).

1.The student will be able to perform a rotation of 90 degrees and 180 degrees
counterclockwise and clockwise correctly.

Task Analysis:

Prerequisite Essential Desired/Enrichment

The student must know The student will be able to The student will be able to
how to graph polygons ona | perform a rotation of 90 solve for any transformation
coordinate plane and degrees and 180 degrees of a polygon.

understand points and counterclockwise and

ordered pairs. clockwise correctly.

Assessment

Objective 1
1. The student will be able to perform a rotation of 90 degrees and 180 degrees
counterclockwise and clockwise correctly.

2. We are doing several guided practice examples where the students will have the
opportunity to show me what they already know. I am going to be doing these problems
with them and they will put them in their notes.

The independent practice is designed to see how well the students understood the guided

practice examples and the lesson. I am going to have them work on these alone and then
compare with their groups before we go over them.
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The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.

3.1 am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those
who are having trouble. Again, [ will suggest that the student use the colored pencils to help
keep track of the figures. The students will also be given patty paper so that they can trace
the figure and get the image of the figure after the rotation is performed.

Lesson Body:

Anticipatory Set: The NLVM website is going to be the warm-up for today. The students
will explore the website as they come in and they we will discuss together.

Instruction:

(Step-by-step procedures include teacher notes
on content, teaching strategies, questions
written out verbatim, guided practice,
independent practice activities, and time
allotments for each procedure.)

Differentiation, Support Learning, &
Adaptations

What modifications, accommodations,

and adaptations will you make to meet
the needs of your students?

1. Check and go over homework
(12 mins)

2.NLVM demonstration
“What happens when we rotate the figure
90 degrees clockwise?”

(13 mins)

3. SMART Board Notes

“Is rotating clockwise by 180 and
counterclockwise by 180 the same thing?
Are there always two ways to get the same
result”

(10 mins)
4. Guided Practice
-Worksheet

-use patty paper

“Read top part on your own and then
explain to a partner how you find the
coordinates before you graph the points.”

(20 mins)

We will be going over the homework
together. Today, | am going to display the
answers on the screen so that they can
see them and we can save a little bit of
time.

This is a virtual manipulative that I want
to show the students so that they can
visualize the rotations that are being
performed.

We are going to do an example together
and [ am going to see which students need
help.

[ am going to allow the students to use
colored pencils so that they can keep
track of the original figure as well as the
image of the figure. [ am also going to
have the students use patty paper so that
they can trace the image after the
rotation.

21




5. Go over problems from guided practice
(5 mins)
Homework: Back side of the worksheet

Closure: Tell the students what their homework is and explain the directions.

February 06, 2013

Rotation - figure is rotated around the origin
Work on pg. 292 in Book

Without Graphing #10-16 even "Also called a turn

With Graphing #11 and #15 We can rotate clockwise or counterclockwise by a
specific degree measure

WMo e 2 -

Do this on your graph paper with your patty paper:

The vertices of a nangle are A(1, 1) B(3,2) C(1, 4).
Rotate the triangle 180 degrees clockwise
Then, write the new coordinates in the lable

'prlguml {Image
R ln

B |

— - 1

c c
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270 Bigldeas Math Red
Resources by Chapter

e Date
Puzzle Time
b i
What Jam Can’t You Eat? :
Answers for Exercises 1-4
Write the letter of each answer in the box containing x ; X
the exercise number. A A(-3.2), B(-4.7). (-, 6)
The vertices of a triangle are A(2, 3), B(7, 4), F. A4(3,-2), B'(4.-7).C’(1,-6)
and C(6, 1). Rotate the triangle as described. : : .
‘ ; v C. A(-2,-3), B(~7.-4).C"(~6, 1)
Find the coordinates of the image.
1. 90° clockwise about the origin T. A(2,3), B(7.4), C’(6.1)
2. 180° clockwise about the origin Answers for Exercises 5-8
3. 907 counterclockwise about the origin F. D'(=3.-4), E'(=3,-1), F'(-1,-1)
4. 3607 clockwise about the origi
o] cloc SC abou < 1£1n . ,‘)’(4._3}‘ E'{]_ _3)_ 1‘1,““—11
The vertices of a triangle are D(3, 4), E(3, 1), _
and F(1,1). Rotate the triangle as described. M. D(-4.3). E(-1.3). F(-1,1)
Find the coordinates of the image. A. !)'{3 4]. E"(& 1)‘ F’(I. 1}
- 5. 1807 clockwise about the origin
= Answers for Exercises 9-11
g 90° clockwise about the origin .
; R. W'(6,-3), X'(4,-4),
7. 360° counterclockwise about the origin V(2. -2), Z/(4,-1)
6_ 70° counterclockwise about the origin
A W(=3,-6). X'(-4,-4),
The vertices of a parallelogram are W(-8, 3), ; i s
- 4 (-6.3) V=% ~2), 21150, 4]
W(-4,4), Y(-2,2), and Z(-4,1). Rotate the ,
parallelogram as described. Find the . W'(3.6), X'(4.4),
coordinates of the image. v(2.2). Z(1, 4)
9. 907 clockwise about the origin
10. 90° counterclockwise about the origin
11. 1807 counterclockwise about the origin
wof Halulz[1]s]s]z2]s]3][e
|

Copyright © Big Ideas Learning, LLC
All rights reserved
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Day 4

Eastern Mennonite University: Middle/Secondary School Lesson Design

Pre-Service Teacher: Date: 2/8/13
Course/Subject: Pre-Algebra Grade: 7th
Title of Unit: Angles and Polygons Title of Lesson: Rotations

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: Graph Paper

In class Worksheet
Transformation Rules worksheet
Patty Paper

For Students: Colored Pencils

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &
degree of expectation).

1.The student will be able to perform a rotation of 90 degrees and 180 degrees
counterclockwise and clockwise correctly.

Task Analysis:

Prerequisite Essential Desired/Enrichment

The student must know The student will be able to The student will be able to
how to graph polygons ona | perform a rotation of 90 solve for any transformation
coordinate plane and degrees and 180 degrees of a polygon.

understand points and counterclockwise and

ordered pairs. clockwise correctly.

Assessment

Objective 1
1. The student will be able to perform a rotation of 90 degrees and 180 degrees
counterclockwise and clockwise correctly.

2. We are doing several guided practice examples where the students will have the
opportunity to show me what they already know. [ am going to be doing these problems
with them and they will put them in their notes.

The independent practice is designed to see how well the students understood the guided
practice examples and the lesson. I am going to have them work on these alone and then

compare with their groups before we go over them.

The homework is also a summative assessment where the students are going to complete
the problems on their own and we will go over them the next day.
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3.1 am going to ask questions during the guided practice problems so that I can determine
what the students already know. I am going to make colored pencils available to everyone
so that they can keep track of the original figure and the image.

During the independent practice, [ am going to be walking around the room helping those
who are having trouble. Again, I will suggest that the student use the colored pencils to help
keep track of the figures. The students will also be given patty paper so that they can trace
the figure and get the image of the figure after the rotation is performed.

Lesson Body:

Anticipatory Set: “I need students to come up to graph their rotations from the homework

on the board.”

Instruction:

(Step-by-step procedures include teacher
notes on content, teaching strategies, questions
written out verbatim, guided practice,
independent practice activities, and time
allotments for each procedure.)

Differentiation, Support Learning, &
Adaptations

What modifications, accommodations, and
adaptations will you make to meet the
needs of your students?

1. Anticipatory set and check homework
(20 mins)

2. Independent practice

“Read top part on your own and then
explain to a partner how you find the
coordinates before you graph the points.”

(30 mins)
3. Notes Rules for all of the transformations

“We already know the rule for rotating 180
degrees. What is the rule for rotating 90
degrees?”

(10 mins)

[ want the students to come up to the
board to display some of their homework
problems. The students at their seats are
going to ask the presenter two questions
so that they are actively listening.

[ am going to allow the students to use
colored pencils so that they can keep track
of the original figure as well as the image
of the figure. [ am also going to have the
students use patty paper so that they can
trace the image after the rotation.

The rules for all of the transformations is
something that [ want all the students to
have because it is important that they
study these and know the rules.

Closure: “Your job this weekend is to study the rules for the transformations.”

25




Name

Date _

Integration: Geometry
Rotations

Triangle XYZ has vertices X(—4, 1),
Y(—1.5), and Z(—6, 9).

To rotate AXYZ 180°, multiply
each coordinate by —1.

(=4,1) = (4, —1)

(=1,5) = (1, -5)

(—=6,9) = (6, -9)

To rotate AXYZ 90° counterclockwise,
switch the coordinates and multiply
the first by —1.

(=4 1) = (=1, -4

(=1.5) = (=5, -1

(—=6,9) = (—9, —6)

Triangle RST has vertices R(-2, —1),
S(0, —4), and Y(—4, —7).
1. Graph ARST.

2. Find the coordinates of the vertices
after a 90° counterclockwise
rotation. Graph the rotation.

3. Find the coordinates of the vertices
after a 180° rotation. Graph the

© Glencoe/McGraw-Hill
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Rectangle TWIN has vertices T(2, 1),
w(e, 3), I(5, 5), and N(1, 3).
4. Graph rectangle TWIN.
5. Find the coordinates of the vertices
after a 90° counterclockwise
rotation. Graph the rotation.

6. Find the coordinates of the vertices
after a 180° rotation. Graph the rotation

Mathematic:. Appilea
and Connec o Conns




Transformation Rules

Transformation

Rule

Example

Translation

Dilation

Reflection

X-axis

y-axis

Rotation

180 degrees

90 degrees clockwise

90 degrees counter-
clockwise
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Day 5

Eastern Mennonite University: Middle/Secondary School Lesson Design

Pre-Service Teacher:

Course/Subject: Pre-Algebra
Title of Unit: Angles and Polygons

Date: 2/11/13

Grade: 7th

Title of Lesson: Transformations

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: Geometer’s Sketchpad Assignment and Rubric (attached in different

document)

Book Computer Lab
For Students: Pencil
Rules worksheet

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &

degree of expectation).

1. The student will be able to write down an explanation of all four of the transformations
that we covered in class in their own words.

Task Analysis:

Prerequisite Essential Desired/Enrichment

The students must have a The student will be able to The students will be able to
background of each of the write down an explanation apply any of the four

four transformations and
know the basics of the rules.

of all four of the
transformations that we
covered in class in their own
words.

transformations correctly.

Assessment
Objective 1

1. The student will be able to write down an explanation of all four of the transformations
that we covered in class in their own words.

2. The homework that I gave over the weekend is an assessment that I will use to see what
the students know about transformations. [ want them to talk with others in the room about
their answers so that I can see who is able to ‘teach’ their rules that they wrote and who
needs to gain a bit more understanding.

We are going to be doing an activity in the computer lab which will have the students
explore the transformations in detail and answer questions about them. I will collect the
questions and grade them based on their responses.
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3. Some of the students are not going to have solid answers for the rules. This is why we are
going to go over the homework together after they talked with each other about it. I want to
make sure that all of the students have correct definitions and examples so that they have

something good to study from for their quiz.

Some of the students are going to have trouble with the activity because of understanding.
will walk around as they complete the activity and will check to make sure that they all
understand the directions and what they are supposed to be doing. Some of the students
have extreme difficulty writing in complete sentences. I will not penalize the students as
harshly for the non-complete sentences as long as the mathematical understanding is there.

Lesson Body:

Anticipatory Set: “You need to talk with three different people in the class and compare
your answers from the homework. You must discuss your explanations of the rules that you
came up with over the weekend. I will time you for 1 minute and then we will switch

partners.”

Instruction:

(Step-by-step procedures include teacher
notes on content, teaching strategies,
questions written out verbatim, guided
practice, independent practice activities, and
time allotments for each procedure.)

Differentiation, Support Learning, &
Adaptations

What modifications, accommodations, and
adaptations will you make to meet the
needs of your students?

1. Anticipatory set and check homework
(10 mins)

2. Go over the homework
(5 mins)

3. Directions for the Computer Lab Activity and
travel to the lab
- You are going to follow the directions listed in
the activity
- The ONLY way you are going to benefit from
this activity is if you take your time and do
EVERYTHING that it asks you to do.
- When it asks you to PREDICT, you must predict
- You will fill out the question sheet and use
complete sentences
-You have plenty of time to work on this so
PLEASE TAKE YOUR TIME!
-You must answer the questions right after
complete the transformation

(10 mins)
4. Have students begin working on the
computer lab activity

The students are going to talk with each
other about the rules that they came up
with over the weekend. I want them to
talk with different people in the class so
that they can hear different perspectives
and explain their own.

[ want to go over the homework together
so that the students have good definitions
so that they can study for the quiz on
Wednesday.

[ am giving very explicit directions to the
students so they know what is expected.
especially want to make clear that this is
not a race and they should take their time.
[ know some students are going to rush
through this and [ want to make sure they
know that it is not acceptable to do so.

[ will walk around the lab as the students
work on the project so that I can help the
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(30 mins) | students who are struggling with either
the directions or the material.
5. Log out and pack up materials

(5 mins)

Closure: “We will finish the activity in the computer lab on Tuesday. Be sure to study your
transformations rules worksheet.

TRANSFORMATIONS WORKSHEET

Find the new coordinates after dilating the Find the new coordinates after reflecting
following points by a scale factor of k=3. the following points in the y-axis.
b
(-2,1) t(ry
(3,4) e 21y
-L-5) (59
®.-7 6-19)___
Find the new coordinates after dilating the Find the new coordinates after rotating the
following points by a scale factor of k=1, following points 90 degrees
counterclockwise.
(-2, 4) S
(88
(3,18)
(5,2) _
(-1, -8) S
(L7
(4,-12) ___ .
6.3
“' Find the new coordinates after translating
the following points left 3 and down 4. Find the new coordinates after reflecting
the following points 90 degrees clockwise.
(-5, 4) —
(-2,5) ~
611
(3,13)
(-3,-7) .
(L-y____
(L,-100______
(4, -4)
Find the new coordinates after reflecting
the following points in the x-axis. Find the new coordinates after reflecting
the following points 180 degrees.
-9
(-5.5) _
(12,7) __
(3.4) _
(-3,-3) ___
2,-1y
(5.-8) —
- L
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Day 6

Eastern Mennonite University: Middle/Secondary School Lesson Design

Pre-Service Teacher:

Course/Subject: Pre-Algebra
Title of Unit: Angles and Polygons

Activity)

Date: 2/12/13

Grade: 7th

Title of Lesson: Transformations (Finish

VA SOL(s): SOL 8.8 - The student will apply transformations to plane figures and identify
applications of transformations.

Materials:

For Teacher: Geometer’s Sketchpad Assignment and Rubric (attached in different

document)

Book the Computer Lab
For Students: Pencil
Rules worksheet

Instructional Objectives: Write 3 observable/measurable instructional objectives (one for
every 30 minutes of instruction) using the ABCD format (audience, behavior, conditions &

degree of expectation).

1. The student will be able to write down an explanation of all four of the transformations
that we covered in class in their own words.

Task Analysis:

Prerequisite Essential Desired /Enrichment

The students must have a The student will be able to The students will be able to
background of each of the write down an explanation apply any of the four

four transformations and
know the basics of the rules.

of all four of the
transformations that we
covered in class in their own
words.

transformations correctly.

Assessment
Objective 1

1. The student will be able to write down an explanation of all four of the transformations
that we covered in class in their own words.

2. The homework that I gave over the weekend is an assessment that [ will use to see what
the students know about transformations. [ am giving them the answers to the worksheet
so that they can check them on their own before the quiz on Wednesday.

We are going to be doing an activity in the computer lab which will have the students
explore the transformations in detail and answer questions about them. I will collect the
questions and grade them based on their responses.
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3. Some of the students are going to struggle with the homework from the previous day.
am giving them the answers on a worksheet so they know how they did and what they need

to study for their quiz on Wednesday.

Some of the students are going to have trouble with the activity because of understanding.
will walk around as they complete the activity and will check to make sure that they all
understand the directions and what they are supposed to be doing. Some of the students
have extreme difficulty writing in complete sentences. I will not penalize the students as
harshly for the non-complete sentences as long as the mathematical understanding is there.

Lesson Body:

Anticipatory Set: “We are walking quietly to the computer lab to finish the activity. Once
we get there, log in and continue working on the activity.”

Instruction:

(Step-by-step procedures include teacher
notes on content, teaching strategies,
questions written out verbatim, guided
practice, independent practice activities, and
time allotments for each procedure.)

Differentiation, Support Learning, &
Adaptations

What modifications, accommodations, and
adaptations will you make to meet the
needs of your students?

1. Hand out homework answers and go to the
computer lab
(2mins)

2. Finish Computer Lab Activity

Questions to guide the students

“What happens to the triangles as you move
the vector?”

“See what is going to happen if the triangle
is on the reflection axis. What happens to the
points? Is that what you predicted?”

“How did the actual results relate to your
prediction that you made?”

(45 mins)
3. When the students are done with the
activity, they can do the following things.
1. Turn in worksheet
2. Check homework
3. Work on pg. 231 and 232 odds to study for
the quiz

Some of the students are going to not do
well on the homework. I am giving them
the answers so that they can go back
tonight and study what they need to. They
will be able to ask me questions
before/after school before their quiz.

[ will walk around the lab as the students
work on the project so that I can help the
students who are struggling with either
the directions or the material.

Many of the students are going to finish
early. For these students, | want them to
have something productive to do so I am
giving them ways to study for their quiz
tomorrow.

Closure: “Check your answers to the homework and make sure to study for your quiz!”
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Day 7

Quiz (Included is 7 of the 14 questions that deal with the unit)

> February 12, 2013

1 Translate the point {3,-4) 2 units to the left and & units up
‘What are the coordinates of the new point?

Grade

Subject
Date

3 Reflect the point (5,-3) across the x-axis. What are the

2 Dilate the point i4,2) by a scale factor of k=1/2 What are
coordinates of the new point?

the coordinates of the new point?
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February 12, 2013

5 The following trianghes are similar. Soive for x 1o find the

5,4 1 are th
4 Rotate the point (-5,-9) 180 degrees. Whal are the miessing side

coordinates of the new point?

< < ¢ ;

13. The vertices of a pentagon are V(-4,-5), W(-4,-1),
X(-2,-1), Y(-1,-3), and Z(-2,-5). Reflect the pentagon
across the y-axis. Plot both the original pentagon and
the image and label the points.

J_ :
. —
] RRN ]
T |
| I
]
I 1
i ]

{ -_’

! L

I i

S T S : pd.

[ 1

| 1

B ] |

T i

; L

i |
:
!
4
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14. The vertices of a triangle are S(2,-3), T(2,1), and
U(-3,0). Translate the triangle 2 units right and 6 units
up. Plot both the original triangle and the image and
label the points.

4

NS S N N N S - — ot __l_.._l__;__

| L I I I

|1 | - __._l b “""i’”: [
| | ] | 1 | 1
e : 'T_'_ — - __\,_..4.._.,_.__...____!__1
SN N (BN VNN W [ = _.n_{._._-‘%“......_f..._,_.__n__-

| I N R e e S T

ot """‘:r"‘if'_""‘.""' R A [T NN B N NN S A ——

Day 8

Group Quiz

(Same quiz, just open notes and open book and can work in groups)

Following Days...

*I finished the chapter and then gave a two-part test, the second part being on

transformations and the other section of the chapter (included is 8 of the 12

questions that deal directly with this unit)
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Name: Class: Date:

Chapter 5 Test Part 2

Multiple Choice
Identify the choice that best completes the statement or answers the question.

a. T(=2.2). M(=1,2), B0, -1), X(-3,-1)

b, 7=, -0). iT=i.—6). B0, -9), X(-3.-9)
¢ T(0,0) ML 0) W2, -3). X(-1.-3)

d. (=6, 2), (=5.2), W(—4,-1), X(=7.-1)

2. Reflect the triangle F(-5,0) T(-6.3) V(0.3) across the y-axis.

a. RY5.0). (6, ~3). 170, -3) c. R(=5.0). T(~6.-3). 10, -3)
b R(=5,0), T(~6.3), 10, 3) d. R(5.0), (6. 3). 110, 3)

3. Retlect the following triangle R(1.4) T(5,6) V(4.5) across the v-axis.

N
a. R(=1,-4). T(=35 -6), (-4, -5) c. RUL,-4). T(5.-6), 14, -5)
b.  R(=1.4). T(=56). (-4,5) d. R{1.4), TU5.6). 4. 5)

__ 4. Rotate the quadrilateral E(2,4) F(5.4) G(4,1) H(1,1) 90° clockwise about the origin.

a. E{=4.2). F(=4.5), G(=1,4), H(=1. 1)
b, E{=2.-4), F(=5-4), G(-4,-1), H(-1,-1)
e B -D), Fr4, =5), GUL =4, H(L =1
d. E(=4.-2) F(=4,=5), G(~ 1, =4), H(-1,-1)

S’

I. Translate the trapezoid T(-4.-2) V(-3.-2) W(-2.-5) X(-5.-5) 2 units right and 4 units up.
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Name:

5

Rotate the quadrilateral M(-4,1) N(-6.6) P(-3.6) Q(-1.1) 90° counterclockwise about the origin.

A M=) N(=6.6). P1-6.3), O1-1. 1)

b Mi=1.—4), N(=6, -6), P(-6, -3), O=1.-1)
c MU ), N6, 6), P16, 3), OF1, 1)

do MU 1). NT6. 6). P(3.6). O(1. 1)

Rotate the quadrilateral D(-4.3) E(-5.5) F(-3.5) G(-2.3) 180° about the origin,

a. DU =3) E(5.-5) F{(3.-5). G(2.-3)

b, DU-3. ). E(=5,-5), F{-5, -3), G{-3.-2)
¢ DGO ENS 5). FU5,3).G13. )

d. DI=3.4), E{-5.5). F1-5.3), G(-3, 2)

- Dilate the triangle P(2.1) Q(2.3) R(4.1 ) with a scale factor of 3.

| ol 41 ) .
a P= =) Q= 1), R(=. =) c. P6.1). 016,3). R(12.1)
33 3 i3
b PU6.3). 016, 9), R(12.3) d. P(2.1).012,3), R(4.1)

- Dilate the triangle R(3.6) T(3.12) V(9,6) with a scale factor of 1/2.

a. RY(3/2.6) T(3/2.12)V"(9/2.6) c. RY(6,12) T(6,24)V'(18.12)
b, R(3/2.3) T'(3/2.6)V'(9/2.3) d. R(3.6) T(3.12)V'(9.6)

(5]

ID: A
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Examples of Student Work

The first examples of student work come after the first lesson on translations

and dilations. The following are examples from the exit ticket.

\ Tl
Name o l), j—- - / ‘
Directi 3 ) (0 G )

- . TT oTTTT saesenevvaveny
figure 2 units left and 3 units up and

color that image RED.
" 5
Ihen, dilate the figure with a scale factor
of 3and color that figure BLUE, i
3
1L~
i e
€ _7
kKN :/13455"'
o Y
R ~ G

*low achieving student
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Name

Directions: Translate the following
figure 2 units left and 3 units up and
color that image RED.

Then, dilate the figure with a scale factor

(o,
5
- - . 4
of 3 and color that figure BLUE. i .r‘*—
/ 7
1
(>}

*middle achieving student

Name (

Directions: Translate the following
figure 2 units left and 3 units up and Q,A
color that image RED.

Then, dilate the figure with a scale factor 4
of 3 and color that figure BLUE.

(0,0) (2,0) (1) ~2)(-2,-2)
)

e i
(0,0)( 0)3)(3,-0)C0, "SR e
/ ;r
M 6 /
) - j

*high achieving student
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The next examples of student work come from the transformation tour activity

Name: Due: February 13, 2013

Transformation Tour
| Geometry Standards I

7.8 The student, given a polygon in the coordinate plane, will represent transformations
(reflections, dilations, rotations, and translations) by graphing in the coordinate plane.

I Rubric I

This activity requires you to “play” with each of the different types of transformations in order to
understand how they each work. You will be assessed based on your written responses.

Written Responses to the questions (. out of 72 points)
o A correct response is provided for each of the 24 questions

o All responses are written using cowplefe sentences and correct grammar,

Use of Time ( out of 28 points)
o Good use of time and stays on task
o Does not "speed through™ the activity but takes time to look thoroughly at assignment

Final Grade ( out of 100 points)

Translation
1TTne Veddol 95 e 5\L Hrok Jeseenes e Nwo CootdSades

2)% Slides €4 ovet 10 Me amgu s selected

30T .
1o e Teesalion 1ot 1nseC e e of tqe0al 00
Reflection: X-axis

1) Yow ol Mely the Y-eeotdtoanes by -\,

2) the.
f o Sigrs hove Change g
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Reflection: y-axis

L)You Chocye e TS OME K- Cootdio SHes

2.)'\\’\9-* CQG(&NQQ C,\‘\U\G\QJQ_ "\\\t‘\( Sc\%h\%

3-“\\&\f S\ \O SRS

TR, AReacone QEES 1o e oWl sde o Y-ax§S

Rotation
90 degree counterclockwise rotation

1) sl Cootibent® Ahnen QY 2 oy -\

2)
3.)
4.)
90 degree clockwise rotation
1)
2)
3)
4.)

*low achieving student (did not complete final page)

41



Name Due: February 13, 2013

Transformation Tour

I Geometry Standards l
78 The student, given a m!ulrnn in the coordinate plane, will represent transformations

(reflections, dilations, rotations, and translauons) by graphmg in the coordinate plane.

‘ Rubric ]
This activity requires you to ‘play” with each of the different types of transformations in order to
understand how they each work. You will be assessed based on your written responses.

Written Responses to the questions ( out of 72 points)

o A correct response is provided for each of the 24 questions

o All responses are written using coumplete sentences and correct grammar.
Use of Time ( out of 28 points)

o Good use of time and stays on task
o Does not “speed through™ the activity but takes time to look thoroughly at assignment

Final Grade ( out of 100 points)

Translation

L TS ke f‘*% you (N (ight if PQEHMQ, and &+
W negativeinen you rige of QO down
2) The vetfol Just MOoves the FQure Some where
e Ut 14 SHAs +he same
Y Ingtead 0F QoG righd 0 loft but the
£rQure 5%\‘}‘5941\:29 «%@VXQO P ke

Reflection: X-axis

Ly ehNge Yn i - codihate

, S one. is negmrvew\d 4 loelomes
)g&‘nﬁ’f@ %rf i+ 05t +‘Ne,1 e hagative

s sgids and F
4) T?%Hher‘ +G§Y % OSPOMQ WOy |
£,~§) ('2,-00 (5,-2)
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Reflection:

“ C"“’\‘*‘c%ad‘wa \

2) Chonge otk aoord;‘na%;

» TF va%w.mf_mg red & oNe i F FUFhGr
W SHIFOlows 1+
9 (1~ H,7) (3,2

Rotation v
90 degree counterclockwise rotation ja

L Swilth codinites He mOltiphy by -\ |
fiom PaSteive 40 a¥ \e
o the gec%‘é%ﬁd 1Y) pgsshcap "y
T bl ONG moves g, diFErent
4) (:r2~@ (-7,-4) C1,-2) & soifChed
Q afﬂgnul[?hzd 15 Joy -1 /?’-‘r—*
90 degree clogkwggg otation \l _..l

L switch cooding res then Molt iP

2) TNE dfﬂ"es' f cnan
) CCUM( pogjwt Ch 6%96&%% hanae

5 T QOBS Yne Oppisite wovy

o (2,6 (71 (1, 2) T swixched Hhem
ahd MUHIpGal 288 by =




180 degree rotation

ot koth cordicates by -l

/ . : o ve
A H 16 pegitiye i+ Wil '}pe ome V€9

3)

. —_ % 2 —_r 7 =\ = A lg‘hm&";ﬁm ;S\
a6 me) NG () A TV

i S e SRS £ 2

Dilation

» bilapion Ts_when youmultifly v e
scale, Focior Y

*middle achieving student



Name:_ Due: February 13, 2013

Transformation Tour

[ Geometry Standards ]
7.8 The student, given a polygon in the coordinate plane, will represent transformations
(reflections, dilations, rotations, and translations) by graphing in the coordinate plane.
I Rubric J

This activity requires you to "play’ with cach of the different types of transformations in order to
understand how they each work. You will be assessed based on your written responses.

Written Responses to the questions ( out of 7Z poinisj
o A correct response is provided for each of the 24 questions
5 All responses are written using complefe senlences and correct grammar.
Use of Time ( out of 28 points)
o Good use of time and stays on task
< Does not “speed through™ the activity but takes time to look thoroughly at assignment

Final Grade ( out of 100 points)

Translation

L The vector s Yhe pumber of \‘:t‘nifs hat e
chape woves in e Ho¥s lateon.

2 Yo add  Hhe vecter Yo Yhe coordmates vo gef
He coordiyetics @r  Yhe origiral

Y You can $V~b“'d” Yrom e origital  pathenr
"H'-.L’”‘ L’idt{'

Reflection: x-axis

b The image is JusT @ mirrer image ov e original
acyoss ¥he X-axis ‘

2D Te  y-coodinate HweS 2 o M distance Yrow
e “original point Yo the oppes te F:-om‘/,‘

) It mokes  closel” Yo e x-ax's, or |+ moles
ariher aw ).

YA ad B will be belbw and ¢ is pelow
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Reflection: y-axis \

Dt el S e ™9
TS RO it gl S o W
e e R
Rotation we e, I c W ke on

90 degree counterclockwise rotation

L The l‘magq s aluetys 10° coun+erclocl<w:'se. ¥
e orgmal,

2 The coordindtes ove Mfuﬁﬁf«red’ wd Ve G-t
3)0_{1@}}&;—9 $igw ;fi awite .J o e
‘ bl e are wowed wheh yolt e
ved pgﬁﬁi*@o ! * cs-un#ercme}-.w:‘se.k

Y The quadvant countercloc kwise Yo ¥he one yeor
ortginetl /s (n,
90 degree clockwise rotation

nThe [mage 1S q0° cleckwise 0 the orjginal

jmage.
2) The M?P&‘m ove 5;4/]%1?69! ard Ve second
oNeS 2 ign (s suitched. :
1)@772& P}:rzwm Points are meved along with Whe
TS,
) ‘“’Z)’e 7! f'?’dﬂ‘}" 's clockwise Yo Vhe original

-
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180 d ti

o The, image is yoteted direcHy oppesite Yo the

nma.ﬂdl

Z}M)’ both sw el < \ghs,

O WIS one F je me Hp acress,
you odont peed simkh%eoomri:w‘r};d&? =

Dilation
1) You just WZWPP’ Ve zcale Qdfer by He
coord inat

-~ The ratko (s Yhe scale Guobr

- That s Yhe Beal point ©
dilaHon o pein " he

*high achieving student
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The next example of student work came from the quiz (the final questions of the

 — quiz) that they completed individually t

!
5

13. The vertices of a pentagon are V(-4,-5), W(-4,-1),
X(-2,-1), Y(-1,-3), and Z(-2,-5). Reflect the pentagon
across the y-axis. Plot both the original pentagon and
the image and label the points.

w' 7!
i B
VI
Y
e W H
Y
v 1

14. The vertices of a triangle are S(2,-3), T(2,1), and
U(-3,0). Translate the triangle 2 units right and 6 units
up. Plot both the original triangle and the image and
label the points.

*low achieving student
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13. The vertices of a pentagon are V(-4,-5), W(-4,-1),
X(-2,-1), Y(-1,-3), and Z(-2,-5). Reflect the pentagon
across the y-axis. Plot both the original pentagon and
the image and label the points.

iI//Z

14. The vertices of a triangle are S(2,-3), T(2,1), and
U(-3,0). Translate the triangle 2 units right and 6 units

up. Plot both the original triangle and the image and
label the points.

1771

*middle achieving student
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4\

13. The vertices of a pentagon are V(-4,-5), W(-4,-1),
X(-2,-1), Y(-1,-3), and Z(-2,-5). Reflect the pentagon
across the y-axis. Plot both the original pentagon and S
the image and label the points. R RGN (V) N() 205

14. The vertices of a triangle are S(2,-3), T(2,1), and
U(-3,0). Translate the triangle 2 units right and 6 units
up. Plot both the original triangle and the image and
label the points. <) 14,00

T
e Lo o S ¥

"
0‘\\

*high achieving student
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Below is a list of the grades that the students in my class received during this
unit. Homework was graded on completion. It is blank if they were absent, a 70 if
they turned it in to me late, and a 100 if they had it done on time. The class work is a
participation grade and if they did it and were on task, they received 100. The first

quiz was completed on their own and then the group quiz was the same quiz, just

Documentation of Student Learning

open notes and they could work together. The test was not open note and was

individual. The averages for these different assignments are listed in the final row.

Student | Transand | Rotations | Transf. | Computer Transf. Transf. Ch.5 Ch.5
Refl. HW HW HW Lab Quiz Group Quiz | Review Test
Activity Cw Part 2
CW
A 100 100 100 100 68 100 100 75
B 100 100 100 100 9% 100 100 100
C 100 100 100 100 9% 92 100 100
D 100 100 100 100 79 83 100 100
E 100 100 100 100 86 83 66.7
F 100 0 100 100 82 83 100 91.7
G 100 100 100 100 57 92 100 91.7
H 100 0 100 100 82 100 100 75
I 100 100 100 100 93 83 100 83.3
J 100 100 100 100 79 83 100
K 100 0 100 100 75 83 58.3
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L 0 0 70 100 61 83 100 100
M 100 100 100 100 71 92 100 41.7
N 100 100 100 100 71 83 100 75
O 100 100 100 86 83 100 91.7
P 100 100 100 100 100 100 100 100
Q 100 100 100 100 100 83 100 100
R 100 100 100 100 96 100 100 75
S 100 100 100 78 83 100 75
T 100 100 100 100 5] 92 100 100
U 100 100 100 100 79 83 100 100
\Y 100 100 100 100 71 83 100 75
w 100 100 100 61 83 100 58.3
X 100 0 100 100 78 83 100 75
Y 0 100 100 100 61 83 100 91.7
Avg 92% 100% 99% 100% 79% 88% 100% 84%

who achieved the learning outcomes for the lesson.

[ want to look at each individual lesson to analyze the number of students

In the first lesson, I wanted the students to be able to graph a translation and

a dilation. They must know several things about these two transformations in order

to do so. They must know the rules for finding the new points, they must know how

to graph the new points, and they have to know what they are supposed to get for a

result of the transformation. The exit ticket that [ provided in the example of student
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work gave me a good idea of which students understood and achieved the outcome
and which ones did not. There were 3 examples like the one of the low-achieving
student. These students did not have either of the transformations graphed
correctly and they did not have any work that shows that they understood the rules
they needed to know. There are about ten students who turned in an exit ticket that
[ would consider comparable to the middle achieving student’s work. These
students, just like in the example, had one of the transformations correct and the
other was lacking in some area. Some of the students had the points correct but did
not graph them correctly. Others had some of the points correct but not all of the
points.

The remaining students achieved this learning objective. They had both the
points and the graphs correct for both of the transformations.

The second lesson initially had two objectives. After the adjustments made
from the data collected through my formative assessments, I decided that I needed
to slow down and break these two objectives up into two or three days. For one
thing, I spent about the first half of class reinforcing what [ taught the previous day
to ensure that every student had the opportunity to achieve the objectives from
yesterday. Then, I used part of the homework to determine that all except five of my
students achieved the first objective that was covered in the second half of the class.
Those other five students were not low achieving, but they needed some extra
examples and explanation (which came the next day when going over the

homework).

53



The next two lessons were all covering rotations. I wanted to make sure that
the students had enough practice and time with this objective as it was the most
difficult of the four transformations. During the first day of rotations, we dealt with
just graphing the rotation. This was done using tracing paper with the idea that I
wanted them to be able to see what these rotations were suppoesed to look like. All
of the students did okay with this part of the lesson and this was reinforced through
the homework.

During the second day of rotations, | had the students discover through the in
class worksheet what the rules for the different rotations were. For about half of the
class, [ knew that they achieved the objective because they discovered the rules
from the worksheet. For another five or six students, I knew that they achieved the
objective after we went over the worksheet together, because they were providing
answers in class and then completed the homework correctly. The other five or six
students did not achieve the objective. They had a hard time memorizing and using
the rules as they were similar to each other and difficult to keep track of.

The transformations tour that we did for the next two class periods was
something that [ gave them a participation grade for but looked at to determine
their understanding. There were three students that had low-achieving work similar
to the one provided in the example. These students did not complete the
assignement and the part that they did complete was very minimal. The student’s
work for the example that I provided was very basic and did not explore the nature

of the transformations.



For the middle achieving student’s work, I categorized this as such because
some of the answers were very in depth while others were either incorrect or very
basic. This showed me that the seven students who had work similar to this
understood some of the transformations but not all of them.

The remaining fifteen students had work that showed me that they
understood the transformations fully and achieved the objectives. Their answers
were complete and they were complete for every one of the transformations.

By simply looking at the three quiz/test average scores, it is clear to me that
there was some improvement and greater understanding between the quizzes and
tests. This is so evident not only due to a 5% difference in the average score, but it
was only 4% less than how they fared on the group quiz. I gave them the test about a
week after the quiz, however, we did not do much more instruction. I wanted to
mainly give them extra time to get tutoring help if they wanted it as well as time to
study their rules for the transformations. Highlighted in yellow in the grade book
are students with significant growth in that week and a half. There were six out of
the twenty-five students who had at least a 20% difference in their scores.

There are a couple of scenarios that I want to discuss on how I know whether
or not my students achieved the unit outcomes. The two unit outcomes were 1.) the
student will be able to apply transformations to plane figures in order to graph them
correctly. 2.) the student will be able to find the coordinates of a figure after a
transformation. Both of these outcomes were addressed fully in the second part of
the test. There were 8 questions in the beginning where the students had to find the

new coordinates after a transformation, and for these questions, they had to graph
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the transformations as well. So, if a student got a 100% on the test, as eight of my
students did, I know that they achieved the unit outcomes. For the four students that
got a 91.7%, it is safe to say that these students also achieved the unit outcomes,
because they only missed one point and simply made a mistake. So [ know for sure
that 12 out of 25 students achieved the unit outcomes. These students had success
for different reasons. Most of these students generally have had success this year in
the math class. Many of these students were present and actively participating in
each of the lessons. However, some of these students were some that made the most
significant progress from the quiz to the test. This is due to their own responsibility
and studying efforts either with me or own their own. These students are generally
motivated by grades and it took the quiz to get them to see that they had to study for
the test if they wanted to do well.

For the eight students who missed either two or three points, I know that
they probably did not fully achieve the unit outcomes, as they probably did not
know how to do a couple of the transformations. It is possible that they made a
couple of mistakes, but after reviewing the tests and student’s work, it was pretty
clear that most of these students mixed up some of the rules for the
transformations. If I were still in this placement, I would follow up with these
students just to straighten out the slight kinks that they have.

So that leaves 4 students who I would say have definitely not achieved the
unit outcomes. These students missed anywhere from four points to seven points in
one case. Student E and student K are in very similar boats. They both missed some

days due to absence and were both absent for the review the day before the test.
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Neither of these students came to get help in the morning or stayed after school for
support. I believe that with some extra one-on-one time spent with them, they
would be able to achieve these unit outcomes fairly comfortably.

Student M did not achieve the unit outcomes. This students is one that needs
careful attention because if you do not take time to address his needs, he will easily
fall through the cracks. This student has social difficulties and does not benefit the
way the other students do from group work and collaboration. Something that |
would do differently is make sure that I check in with him on a daily basis with
formative assessments and specific follow up so that I can gauge where he is at and
he can gauge where he is at.

Student W is on of my ELL students. When looking through her tests and
homeworks, it is clear that the vocabulary was a stumbling block for her. The rules
worksheet that I gave to the students was not very helpful for her as there was a lot
of words on the worksheet. This would have been very overwhelming for a student
who has not mastered the language. She talked to me about getting help once during
the unit and [ attempted to use a hand-on way to represent the transformation in
quesiton. She needs some extra support and differentiated instruction to break

through the language barrier, but ultimately need more time to master the content.

Reflection of you impact on student learning

During each lesson, | was using many formative assessments to determine
the level of understanding the students had for the topic. During the first lesson, I

was simply walking around and observing the student’s work as they did problems.
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I concluded that the majority of the students were very comfortable with the
objectives that I had for them and continued to progress through the lesson as
planned. At the end, they completed an exit ticket where I could see who achieved
the two objectives for the day. I found that there were many more students that did
not achieve both objectives than I thought there would be from my formative
assessments. I realized that I had to do something to supplement the formative
assessments that I did in the first lesson. So the next lesson, I tried a thumbs up,
thumbs down way to ask the students who understands and who needs more
explanation. This proved to be very helpful and I responded to their responses by
slowing down during the second lesson and pushing the rotations to the next day. |
even found that rotations, as being the most difficult of the transformations, had to
be spread out over two days because the students needed extra examples and
practices with this transformation.

When we were going over the rules for the rotations, I realized that there is
really no good way to know these rules other than to memorize them. I decided as a
class that we were going to come up with mnemonics together to help the students
remember the rules. [ was very pleased to see that on the test, some of the students
wrote down these mnemonics (ex. Cici’s pizza, X, counter clockwise etc.) on the top
of their test. I did not care if the students used them or not but it was good to see the
students use them to achieve the objectives.

[ tried to make my classes fun because it serves many different purposes. One
is that it helps cut down on behavioral problems that I might have had otherwise.

Another is that it helps the students feel comfortable with me and helps them have
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fun learning the content. I believe that a fun classroom environment is one that
encourages learning and often times, the students do not realize they are learning.
For example, during this unit, I incorporated “hands up stand up” into my classroom.
[ wanted to think of a new way to have all of the students engaged in the lesson and
hear their voice. So I would often use this when going over homework or practice
problems. [ would quickly read an answer and if they agreed with my answer, they
would as quickly as possible stand up and raise their hand. The first one up was “the
winner” and they got to explain why to the class. They had a lot of fun with this and
did not even realize that their prize for winning was explaining their work to the
class.

Similar to having fun while learning, I wanted to have my student moving as
much as possible. I would have the students up at the SMART Board playing and
manipulating different things, talking in the table groups, and even up stretching if I
had been talking for a while. I believe that this kept the students’ attention and
broke up the lesson.

Something that I will do differently the next time that [ teach this lesson is do
the transformations tour activity before the lessons as a way to introduce the lesson.
It would need some adjustments but I think that it would be a great way for the
students to explore the transformations and have something to think about and
visualize when we learn about them later in class. Instead, it was more of a way of
review for most of them and for me to check to make sure they learned what they

were supposed to have learned.
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[ would also incorporate more things from outside of class into these lessons.
[ did this somewhat by having pictures of some examples of transformations and
talking about them but I think that it would be really beneficial for the students to
bring in or think about transformations that they see outside of the math classroom
(ie. Ceiling fan is a rotation, running on a basketball court is a translation, a
matchbox car is a dilation, etc.). I think that this would give the students something
to relate these topics to and help them remember what the different

transformations are.
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