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About the DMTI Modules

The DMTI modules are designed to guide classroom instruction and

formative assessment for teachers implementing the DMTI curricular
materials.

The lessons are not necessarily intended for a single day of instruction.
Teachers are encouraged to use their professional judgement regarding
pacing. A suggested number of weeks is provided.
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DMTI Day Overview

Overall, each module highlights historical and/or cultural themes used to build the lessons.
Each Day should start with a warm-up, one or two major components of a lesson, and a
take-away.

Components of a DMTI DAY (whether 45, 60, or 90 minutes longQ)
Warmup (3-5 minutes)
Lesson Component — Problem Solving Situation
Lesson Component — Explanation of math concepts and ideas
Lesson Component — Varied Tasks
Lesson Component — Varied Practice

Takeaway (2-4 minutes)
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DMTI Lesson Component Overview

Overall, each module highlights historical and/or cultural themes used to build the lessons.
Each Lesson will focus on one or more of the following Lesson Components:

Lesson Component — Problem Solving Situation (~3 to 10 minutes)

Lesson Component — Explanation of Math Concepts and Ideas (~3 to 5 minutes;
explanation of math concepts and ideas (with historically, culturally relevant and
mathematically accurate ideas)

Lesson Component — Varied Tasks (~10-20 minutes; Completed together, in small groups
or individually)

Lesson Component — Varied Practice (~15-30 minutes; Enactive, lconic, Symbolic or
Context, Iconic, and Symbolic)

Lesson Review (After every few lessons a review with different questions — skill, problem
solving, conceptual, and justification — will be incorporated as both practice and a formative
assessment or checkpoint for teachers.)
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Grade 4

MEASUREMENT AND GEOMETRY: ANGLES AND SHAPES
2-3 WEEKS
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Module Sequence

Lesson 1: Angles Lesson 5: Measuring Angles: Field Trip
Lesson 2: Special Angles Lesson 6: Practicing Measuring Polygons
Lesson 3: Building Protractors Lesson 7: History of Angles

Lesson 4: Measuring Angles Lesson 8: Art Museum
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Warmup Tasks

BUILDING UNDERSTANDING AND FLUENCY
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Warmup Tasks

Warmup tasks are intended to be used at the beginning, or in the middle
of lessons, in order to increase engagement and to develop students’
fluency with mathematical operations.

These tasks are not intended to be taught until mastery. They are meant
to be short duration (3-5 minutes) with a high frequency (every day or
lesson) for the purpose of enhancing the mathematical environment of
the classroom.

These tasks do not necessarily align with the content of the lessons in
this unit. The content addressed by the warmups varies.
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Before Lesson 1 Warmup: Jumps

Stand up and face East. Now let’s reverse it.

Jump and rotate to the South. Jump and rotate to the ... North
Jump and rotate to the West. Jump and rotate to the ... West
Jump and rotate to the North. Jump and rotate to the . . . South
Jump and rotate to the East. Jump and rotate tothe . .. East

How many jumps did you make? 4 How many jumps did make? 4
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Lesson 1

ANGLES
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Word Bank
angle line segment

point  vertex unit ray

Lesson 1: Angles jne  sweep. iterate

An angle is the measurement describing how far two rays or line segments
sweep away from each other.

1. Use two wooden stir sticks to represent two rays.
Place them on top of each. This means the two rays
have no angle. Draw a picture of this in your journal.

2. Sweep the two rays (wood stir sticks) away from

each other like the diagram on the right. Draw this
angle in your journal and use the word bank to # ——

explain angle measurement.
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Word Bank
angle line segment

point  vertex unit ray

LeSSOn 1 Angles line  sweep iterate

Place the rays on top of each other and sweep them
away from each other until you create each of the two

figures to the right.

3. Draw the top figure to the right in your journal and
show and describe what is changing and what is staying
the same.

4. Draw the bottom figure to the right in your journal.
Describe how this angle is different than the other
angles you have just created.
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Word Bank

point  vertex unit

Lesson 1: Angles jne  sweep. iterate

angle line segment

ray

An angle is the measurement describing how far two rays or line segments
sweep away from each other.

5. Based on this definition of an angle and the vocabulary in the Word Bank,
describe what an angle is.

Imagine a time before all our electronic technology.

6. When is or which day of the year is the shortest (the sun is not out very

long) and when is or which day is the longest (the sun is out most of the
day)?

7. About how many days are between the shortest and longest days? How
many seasons? If it is the shortest day of the year, about how many days
would it be until we are back to the shortest day? How many seasons?

nMT ~ INSTIT“TE © DMTI (2019) | RESOURCE MATERIALS | WWW.DMTINSTITUTE.COM




Word Bank
angle line segment

point  vertex unit ray

Lesson 1: Angles jne  sweep. iterate

For the shortest day of the year, which is the beginning of winter or December
218t it takes about 180 days or two seasons to the longest day or 360 days to
return to the shortest day or four seasons. (It is actually 365 ¥4 days.)

Related to the number of days it takes to travel the full circle of seasons, an
angle is measured with a unit called a degree. Each degree is a rotation or turn.
It takes 360 degrees (360°) to rotate 1 full circle.

8. Based on this information, rewrite or edit your definition of an angle.
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Word Bank
angle line segment

point  vertex unit ray

Lesson 1: Angles jne  sweep. iterate

In the warmup you made different rotations, which are angles. You can partition
a circle into different degrees. Remember, a full rotation of a circle is 360°.

9. Complete the practice worksheet to determine the angle measures (or
number of degrees) each set of partitions will make. Draw each in your journal.

Here is an example.

09 180° 360°
0 1 2
partitions 180°
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Practice Worksheet 1.1

9. Complete the practice worksheet to determine the angle measures (or
number of degrees) each set of partitions will make.

0° a
Q° 180° 360°
0 1 2 4
partitions 180° partitions
b. C
8 3 Q
partitions partitions
d. e
6 12 O
partitions partitions

OMT @ee INSTITUTE
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Lesson 1: Review and Takeaways

10. What Is the definition of an angle?

11. What unit do we use to measure angles?

12. What are 3 takeaways from this lesson?
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Lesson 2

SPECIAL ANGLES
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Word Bank
angle line segment

point  vertex unit ray

LeSSOn 2 SpEClal Angles line  sweep iterate

In the last lesson, you partitioned a circle into different angle measures. These
are all considered special angles because they are used so commonly In
everyday life. We are going to examine these angles.

Place one stir stick horizontally in front of you. Because there is a

starting and stopping point, this can be called a line segment. It o o
IS represented by drawing a line with end points. line segment

If this line started at one point and continues on forever, it Is

called a ray and is represented with a line, a starting point and an >
arrow to represent which direction it is continuing on forever. ray

You can think of it as a ray of light traveling from the sun out into
deep space.
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Lesson 2: Special Angles

We are going to think of your stir stick as a ray. Use a second
stir stick to represent another ray. The two end points will stay
connected or intersect. This point is a called a vertex.

A L
Holding the two stir sticks together, sweep one ray so it
creates each of the figures to the right. "\
1. Draw each of these figures in your journal and label them B
with the following words and angle measures.
C I—>
——ly

(vertex, right angle, acute angle, straight angle, obtuse angle)
(180°, 0°, 135°, 60°, 909
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Lesson 2: Special Angles

Add these to your notes in your journal.
Right angle, 90° rotation
Figure C represents a 90° rotation and is a called a - ‘ \

right angle' 0°, vertex Straight angle,
: ) ) 180° rotation

Figure D represents a 180° rotation and is a called D N

a straight angle or line, represented with arrows ‘—‘_’Oo ertex

going on forever in both directions.
: 0 . ) Acute angle,
Figure A represents a 50" rotation and is a called \ 60° rotation
A

an acute angle, which is an angle greater than 0°,

but less than 90°. 0" vertex Obtuse ange,
: . : 135° rotati

Figure B represents a 130° rotation and is a called \é\ e

an obtuse angle, which is an angle greater than B -

90°, but less than 180°. 0", vertex
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Lesson 2: Special Angles

2. Draw the angle for each of the following situations
and label it with the angle type (right, straight, obtuse | Example |
or acute) and degree measure. A circle partitioned in 3 sections

a. A circle partitioned In 4 sections. N\ — Obtuse angle
atis .

b. A circle partitioned in 2 sections.

c. A circle partitioned in 8 sections.
d. A circle partitioned in 6 sections.

e. A circle partitioned in 12 sections.
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Lesson 2: Review and Takeaways

3. Name the four different types of angles discussed in the lesson?

4. Order the four type of angles from smallest to largest?

5. What are 2 things you remember from the lesson?

nMT ~ INSTIT“TE © DMTI (2019) | RESOURCE MATERIALS | WWW.DMTINSTITUTE.COM



Warmup: Angle Jumps

Stand up and face the front of the room.

We are going to do jump rotations for certain angle and count forward and

backward.
Remember, we start at 0° and a complete turn or circle is an iteration of
360°.
360°
OO
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Warmup: Angle Jumps

Starting a 0°, jump rotating to the right iterations of 90°.
Now, reverse it and count backwards from 360°.

OO

How many 90° iterations from 0° to 360°?
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Lesson 3

BUILDING PROTRACTORS
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Lesson 3: Building Protractors

Now we will make a version of our angle measuring tool called a protractor.

A protractor measures the attribute of angle, which we earlier defined as the
measurement describing how far two rays or line segments sweep away from

each other.

Follow the set of directions using the paper given.
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Step 1. Begin with a piece of wax or tracing  Step 2. Fold the paper in half from Step 3. Fold the paper in half from bottom to
paper that is almost a square. left to right creating a vertical fold. the top creating a horizontal fold.

Step 4. Fold the paper in half, diagonally from Step 5. Fold the paper, diagonally

the bottom right vertex to the top left vertex. The from the top left to the bottom right.
folded paper should be in the shape of an The paper should be in the shape  gtep 6. Cut the excess paper off to

isosceles triangle. of a scalene triangle. create an isosceles triangle.
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Lesson 3: Building Protractors

Open the paper.

Your protractor should look almost like a circle and
have 16 sections.

You may cut any excess pieces of
paper to make your protractor look
more like a circle.

Use a marker to show the circle protractor
partitioned into fourths. This will help you as you
measure with your protractor.
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Lesson 3: Building Protractors

1. You just built a protractor. How many sections is the circle
partitioned into?

OO

2. In your journal, draw a bar model (rectangle) and partition it
the same number of sections and label what each section iIs.

0° 360°

0 partitions

3. What is the angle measure for each section?
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Student Page

1. You just built a protractor. How many sections is the circle
partitioned into? 16 partitions

00

2. In your journal, draw a bar model (rectangle) and partition it
the same number of sections and label what each section iIs.

2220 670 11210 15720 20220 2470 2gplo 337%0

0° 45° 2 9Q° 2 9350 2 180° 2 9250 2 270°7 772 3150 2 360°
0 16
partitions

. . 1
3. What is the angle measure for each section? 2250
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Lesson 3: Review and Takeaways

4. What is the name of the tool you built to measure angles?

5. What math patterns did you notice today?
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Warmup: Angle Jumps

Starting a 0°, jump rotating to the right by iterations of 30°.

00

How many 30° iterations from 0° to 360°?
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Lesson 4

MEASURING ANGLES
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Lesson 4.

Describe using math language what
you see in this picture.

1. Write down two ideas in your

journal.
Did see the circles made by the duck in the top right? The wake looks to be
about 6 sections of the
Did you count 11 ducks in the picture? protractor. So that
. 1 0
Did you see the angles of the wake of the ducks? Zvr"f;‘lﬁe o times 22

2. Use your protractor to estimate the angle measure
of the wakes.
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Lesson 4. Measuring Angles

1. Find and describe as many different angles as you can in the pictures on
Practice Worksheet 4.1.

2. Find each of the angles on Practice Worksheet 4.2

Angle A: Angle E:
Angle B: Angle F:
Angle C: Angle G:
Angle D:
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Practice Worksheet 4.1
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Practice Worksheet 4.2
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Lesson 4. Measuring Angles

3. Redraw this figure in your journal.

Remember, an angle can be described by
a ray sweeping or rotating to another ray.
For example, imagine ray CE sweeping
around to ray CD.

4. Using your protractor, what is the angle
measure?

This angle is between 6 and 7 sections or
135° and 157—0 Let’s say it is a 145°
rotation.
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Lesson 4. Measuring Angles

Let’s try a few.

4. Examine ray CD sweeping to ray CG.
What is the angle measure?

5. Examine ray BA sweeping around to ray
BF. What is this angle measure?

6. Determine your set of rays sweeping and
describe the angle measure.

7. Liam says he found 12 angles. Determine
whether he is correct or incorrect?
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Lesson 4. Measuring Angles

Let’s try a few.

4. Examine ray CD sweeping to ray CG.
What is the angle measure?

5. Examine ray BA sweeping around to ray
BF. What is this angle measure?

6. Determine your set of rays sweeping and
describe the angle measure.

7. Liam says he found 12 angles. Determine
whether he is correct or incorrect?

nMT ~ INSTIT“TE © DMTI (2019) | RESOURCE MATERIALS | WWW.DMTINSTITUTE.COM



Lesson 4: Varied Practice

Using the circle protractor we made, complete the table below.

Angle Drawing Measurement Angle Drawing Measurement
(using the (using the
Protractor) Protractor)
8. [ 11. 1% Sections
9 12

2 Sections ~

10. 13.
8 Sections
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Lesson 4: Takeaways

Word Bank

angle line segment

point

line

vertex unit ray

sweep iterate

14. Describe how our protractor helps us to measure angles.

15. If we compose two of our sections in our protractor together, what is the

angle measure?

16. How many degrees would the following sections be: 3, 6, 10, 12, and 16?

17. What are 2 other takeaways you have from this lesson?
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Warmup: Angle Jumps

Starting a 0°, jump rotating to the right by iterations of 45°.

00

How many 45° iterations from 0° to 360°?
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Lesson o

MEASURING ANGLES: FIELD TRIP
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Lesson 5: Field Trip

Today we are going to find angles around our environment. Using your
protractor, we are going to walk around the room or building and describe
items with angle measures. Then, we are going to walk around outside and

look for angles and describe them as well. Use Template 5.1 to describe your
findings.

Inside examples: pictures, walls, desks, chairs, ceilings, art, lights, pottery,
and other items.

Outside examples: bird wings, bird landing, flowers, trees, bugs, rocks,
mountains to name a few.

nMT ~ INSTIT“TE © DMTI (2019) | RESOURCE MATERIALS | WWW.DMTINSTITUTE.COM



Practice Worksheet 5.1

Inside items: Find at least 4 items, name them, draw their angle, and state its angle measure.

ltem Drawing Angle Measure
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Practice Worksheet 5.2

Outside items: Find at least 4 items, name them, draw their angle, and state its angle measure.

ltem Drawing Angle Measure

10.
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Lesson 5: Bonus Activity

11. What time do you think it is when
the sun is at the following angles?

1g : Follow the steps on the
a. 22 (1 section) next page to find out.

b. 45° (2 sections)

C. 67%0 (3 sections)
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Lesson 5. BOnUS ACtIVIty (see additional module)

A. Place a branch into the ground that sticks out of
the ground about 8 to 12 inches.

B. Cut out 1 section (22%0) and tape it to one section Q 9:35 am

of the meter stick or something that is straight and
about 3 feet long (piece of wood, a pole, a longer
stick).

C. Place the meter stick with one tip resting on the
stick and the other end with the angle section resting
evenly on the ground. Place something there.

1
D. Now wait until the stick’s shadow meets the end of A227
the meter stick. Write down the time. angle section

E. Repeat B through D with a 2 section section (45°)
and so on.
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Lesson 5: Takeaways

12. Find two items that other students found that you did not and describe
the angle rotation.

13. Describe what item and angle was most interesting to you and why.
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Warmup: Counting Angles

Starting a 0%, count by 22%O iterations to 90° and back.

Bonus: try counting to 180° and back.

How many 22%0 iterations from 0° to 360°7?
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L.esson 6

PRACTICING MEASURING ANGLES
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Lesson 6: Practicing Measuring Angles

What do you notice about the figure to the ' i e ‘
rlght’? ./’/50 'z? ey T -3.40 ubo\'“\
/ \ . \

."'/ & \\ | /"" A‘)’O \

/"’ @f‘,"' L . . \\ "v‘ ."' ,‘ v" / 4 o ‘\\ \'\
Talk with a neighbor how it is similar and oL S ONNMWAZ 7<) 3\
different to the section protractor we have g~y g\
been using up to this point. R e — ¢
. _ e\ i RN— /¥ |
This is a circle protractor that has 10° \ 2L 77N /8
iterations. We are going to use this one to be N 27 A LTINS //f /

more precise Iin our angle measurements. \ e/ YRR %S *Q,yf/
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Lesson 6: Practicing Measuring Angles

We are going to measure This angle is an exterior angle because
polygons, which are closed it is outside the closed space of the
shapes with three or more line quadrilateral.

segments. /)\ Angle
Notice that the shape has
Interior and exterior angles.
What do you think that means?
Angle

This angle is an interior angle because
it is inside the closed space of the
guadrilateral.
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Lesson 6: Practicing Measuring Angles

Read the number of degrees

1. Look at the four interior *f the andle: about 90 7
angles. Name the type of angle Je: |
and estimate the angle ,__/‘;;;,@(
measure in degrees. el ™
Angle A:
Angle B:
Angle C: o
Angle D: o ; g y
Place the center of the circle \ @/ / /| | | \ %e& Line up one of the
protractor at the vertex of "f Py S [0 8 "o rays with 0/
the angle to measure. * Yo
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Lesson 6: Practicing I\/Ieasurmg Angles

co 190 180 170

’60._\
1. Look at the four interior ﬂ° 7750 About10s°
angles. Name the type of angle ANNM /S N N%\

and estimate the angle
measure in degrees.

Angle A: 90°
Angle B: 105°
Angle C:
Angle D:
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1. Look at the four interior
angles. Name the type of angle
and estimate the angle
measure in degrees.

Angle A: 90°
Angle B: 105°
Angle C: 90°
Angle D:

About 90°¢
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Lesson 6: Practicing Measuring Angles

1. Look at the four interior
angles. Name the type of angle
and estimate the angle
measure in degrees.

Angle A: 90° 41
Angle B: 105° ‘g?-%::\
Angle C: 90° —15)
. 70 (o 78]
Angle D: 75 About 75° \’:‘:“;—* Qé)/
b e &

e 0g,; ot 260N o A
~. % o8V _—
'\__»_-\"—-"vo-//
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Lesson 6: Practicing Measuring Angles

2. Add up all the interior angles.

3. What do you notice?

All of the angles (90° + 105° +
90° + 75°) add up to 360°. This
will always happen.

Now practice your skills on
worksheet 6.1 and 6.2.
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Varied Practice Worksheet 6.1

Using the circle protractor complete the table below.

Polygon Drawing Angle Measures Polygon Drawing Angle Measures
4 A. 6 A
B. B.
C. C.
D. D.
) A. 80° I A. 75°
B. 135° B. 105°
C. 45° C. 75°
D. 100° D. 105°
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Practice Worksheet 6.2

Directions: For each angle write whether it is Right, Acute or Obtuse. Then using the circle
protractor, determine the number of degrees the angle measures.

8. Type of angle 9. Type of angle 10. Type of angle 11. Type of angle

Estimate in degrees Estimate in degrees Estimate in degrees Estimate in degrees
st
\/ .
rd

12. Type of angle 13. Type of angle 14. Type of angle 15. Type of angle

Estimate in degrees Estimate in degrees Estimate in degrees Estimate in degrees
) _
< \_)\
b
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Lesson 6: Takeaways

16. What did you learn about interior and exterior angles of a polygon?

17. How does a circle protractor help us in math?
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Circle Protractor Template
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Lesson [/

HISTORY OF ANGLES
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Lesson 7. History of Angles

You might have noticed that your measurements were not always the same
when you measured with the section protractor or the circle protractor.

This was also a problem for mathematicians from many centuries ago. Here are
some examples of angle measurements from many years ago and from many
different cultures around the world.

Most of the early measurement of angle, and even the development of the
degree as a unit, came from early work with astronomy (the science of space).

1. As you look at the following examples, discuss with a partner and take notes
In your journal on how the concept of angle measurement, or units of degrees
apply to the pictures.
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Lesson 7: History of Angles

Arabic astrolabes were used to
measure the path of objects in

space. The Greek mathematician, Hipparchus
studied the motions of the sun and moon.
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Lesson 7. History of Angles

In Europe, astronomers mapped
These ancient calendars helped keep track of seasons by relating them  the location and movement of

to the objects visible in space at certain times of the year and the way planets in space as a way to follow
these objects moved across the sky. The left calendar is from the Aztecs the passage of time and remember
and the right calendar is Chinese. specific holidays such as Easter.
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] Stone tablet carving
Lesson 7: History of Angles  Giniiic..

Most historians believe that the first use of the
angle unit we call degrees began with the
ancient Babylonians.

The Babylonians decided that the stars in the
sky moved around space in a circle. They
partitioned this circle into 360 units. These
became 360 degrees. They then used
degrees to measure how far sides of objects
or lines in space swept away from each other.

Many of these ideas were also used by the

ancient Egyptians_ Circle Protractor

(measuring 360°)
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Lesson 7: History of Angles

If you look at the following circles, you will
notice that the number of angle units used to
measure the way the line segments sweep
away from one another does not change as the
circle becomes larger.

They still represent the same fraction of the
circle.

This means that the length of the line segments
or sides creating an angle does not change the
angle’s measure.

nMT ~ INSTIT“TE © DMTI (2019) | RESOURCE MATERIALS | WWW.DMTINSTITUTE.COM



Lesson 7: History of Angles

2. Describe to a neighbor which attributes of
measure are changing each time and which
are not.

Bailey said that the rays change in length
each time and the width of the yellow section
changes at each black, red, blue and green
section. However, the angle measure or the
sweep of the rays is always 10°.

3. Add the above description to your notes.
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Lesson 7: History of Angles

4. What Is a degree and how is it related to a circle?

5. Describe two ancient reasons for needing to
measure angles.

6. If we sweep a ray from 0° to 135°, what fraction of
a circle did we sweep? Draw a diagram to represent
this situation.

/. Complete the missing amounts in the table to the
right.

8. If each section on the circle protractor is 10°, color
In two different sections that each represent 30°.
(Template)
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Fraction of a
Circle

Degrees

1 .
” of a circle

180°

3 :
5 of a circle

225°




Lesson 7: History of Angles

8. If each section on the circle
protractor is 10°, color in two different
sections that each represent 30°.

9. Explain why the ray lengths do not
matter for a 45° angle. Provide two
drawings that show this is true.

10. What was the most interesting math
fact you learned in this lesson?

11. *Research how are angles used in
your culture.
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Lesson 8

THE ART MUSEUM
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Lesson 8: Art Museum

A new museum has been built to show
many pieces of art.

The Art Museum was built with a unique
shape as a floor plan in order to match the
creativity of the art inside the museum.

The museum needs to install security
cameras inside to help protect the artwork.
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Lesson 8: Art Museum

The security cameras only rotate a total of 30 degrees (written as 30°).

1. Measure all of the angles first and then place the cameras.

2. Using the 30 degree angle measure, find the fewest number of cameras needed
to cover the entire floor space. This will allow the security cameras to show
everything that happens anywhere in the museum.

Remember that the cameras can only rotate back and forth a total of 30 degrees,
so corners with angles greater than 30 degrees will need more than one camera.

3. Because you know your angle measurements are 30°, you can estimate the
angle measurements at each corner (vertex) in the floor plan. Label these angle
measurements.
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Art Museum Floor Plan

/]

Remember that the
cameras can film anything
In front of them, to any
distance. But, they can
only rotate 30 degrees
back and forth.
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30 Degree Angle Measurement

The cameras
are placed at
this vertex.
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Practice Worksheet 8.1 Name:

Directions:
When you find a right angle inside the Art Museum Floor Plan, write the letter “R” and draw the symbol for a right

angle. Right angles measure exactly 90°.
/ This is the symbol for a right angle.

When you find an acute angle write the letter “A”. Acute angles measure less than 90°.
When you find an obtuse angle, write the letter “O”. Obtuse angles are greater than 90°.

Art Museum Floor Plan /
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Lesson 8: Takeaways

4. How many cameras do you need for acute angles? Justify your answers.

5. How many cameras do you need for right angles? Justify your answers.

6. How many cameras do you need for obtuse angles? Justify your answers
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Protractor
Blackline




“The Developing Mathematical Thinking
Institute (DMT]) is dedicated to enhancing
students’ learning of mathematics by
supporting educators in the implementation of
research-based instructional strategies through
high-quality professional development,
curricular resources and assessments.”

For more information contact
Dr. Brendefur at
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