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Grade 4 ® Module 4

Angle Measure and Plane Figures

OVERVIEW

This module introduces points, lines, line segments, rays, and angles, as well as the relationships between them.
Students construct, recognize, and define these geometric objects before using their new knowledge and
understanding to classify figures and solve problems. With angle measure playing a key role in their work throughout
the module, students learn how to create and measure angles, as well as create and solve equations to find unknown
angle measures. In these problems, where the unknown angle is represented by a letter, students explore both
measuring the unknown angle with a protractor and reasoning through the solving of an equation. This connection
between the measurement tool and the numerical work lays an important foundation for success with middle school
geometry and algebra. Through decomposition and composition activities as well as an exploration of symmetry,
students recognize specific attributes present in two-dimensional figures. They further develop their understanding of
these attributes as they classify two-dimensional figures based on them.

Topic A begins with students drawing points, lines, line segments, and rays and identifying these in various contexts
and within familiar figures. Students recognize that two rays sharing a common endpoint form an angle. They create
right angles through a paper folding activity, identify right angles in their environment, and see that one angle can be
greater (obtuse) or less (acute) than a right angle. Next, students use their understanding of angles to explore
relationships between pairs of lines as they define, draw, and recognize intersecting, perpendicular, and parallel lines.

In Topic B, students explore the definition of degree measure, beginning with a circular protractor. By dividing the
circumference of a circle into 360 equal parts, they recognize one part as representing 1 degree. Through exploration,
students realize that although the size of a circle may change, an angle spans an arc
representing a constant fraction of the circumference. By carefully distinguishing the
attribute of degree measure from that of length measure, the common misconception
that degrees are a measure of length is avoided. Armed with their understanding of the

degree as a unit of measure, students use various protractors to measure angles to the
nearest degree and sketch angles of a given measure. The idea that an angle measures
the amount of “turning” in a particular direction is explored as students recognize familiar

angles in varied contexts.

Topic C begins by decomposing 360 degrees using pattern blocks, allowing students to see that a group of angles
meeting at a point with no spaces or overlaps add up to 360 degrees. With this new understanding, students now
discover that the combined measure of two adjacent angles on a line is 180 degrees (supplementary angles), that the
combined measure of two angles meeting to form a right angle is 90 degrees (complementary angles), and that
vertically opposite angles have the same measure. These properties are then used to solve unknown angle problems.

An introduction to symmetry opens Topic D as students recognize lines of symmetry for two-dimensional figures,
identify line-symmetric figures, and draw lines of symmetry. Given one half of a line-symmetric figure and the line of
symmetry, students draw the other half of the figure. This leads to their work with triangles. Students are introduced
to the precise definition of a triangle and then classify triangles based on angle measure and side length. For isosceles
triangles, a line of symmetry is identified, and a folding activity demonstrates that base angles are equal. Folding an




equilateral triangle highlights multiple lines of symmetry and establishes that all interior angles are equal. Students
construct triangles given a set of classifying criteria (e.g., create a triangle that is both right and isosceles).

Finally, students explore the definitions of familiar quadrilaterals and classify them based on their attributes, including
angle measure and parallel and perpendicular lines. This work builds on Grade 3 reasoning about the attributes of
shapes and lays a foundation for hierarchical classification of two-dimensional figures in Grade 5. The topic concludes
with students using pattern blocks to compose and decompose compound figures based on a given set of classifying

criteria.

**The sample questions/responses contained in this manual are straight from http://www.engageny.org/. They are
provided to give some insight into the kinds of skills expected of students as the lesson is taught.




Terminology

New or Recently Introduced Terms

Acute angle (angle with a measure of less than 90 degrees) //

Acute triangle (triangle with all interior angles measuring less than 90 degrees)

Adjacent angle (Two angles £ AOC and £COB, with a common side OC, are
odjacent angles if C is in the interior of ZAOR )

Angle (union of two different rays sharing a common vertex)
Arc (connected portion of a circle)

Collinear (Three or more points are collinear if there is a line containing all of the
points; otherwise, the points are non-collinear.)

Complementary angles (two angles with a sum of 90 degrees) e r

Degree measure of an angle (Subdivide the length around a circle into 360 arcs of >
equal length. A central angle for any of these arcs is called a one-degree angle and ~ Complementary angies
is said to have angle measure 1 degree._ ) 30" eu = 0

Diagonal (A Line segment whose endpoints are two non-adjacent vertices of a straight sided
shape—ie. Straight lines joining two opposite corners of a straight-sided shape.)

Equilateral triangle (triangle with three equal sides)

Figure (set of points in the plane)

Interior of an angle (the convex region defined by the angle)
Intersecting lines (lines that contain at least one point in common)
Isosceles triangle (triangle with at least two equal sides)

1

Length of an arc (circular distance around the arc ) !

Line (straight path with no thickness that extends in both directions without end) %Ilﬂﬂu hage
Line of symmetry (line through a figure such that when the figure is folded along

the line two halves are created that match up exactly)

Line segment {two points, A, B, together with the set of points on the line :ﬁ

between A and B)

Obtuse angle (angle with a measure greater than 90 degrees but less than 180

degress)

Obtuse triangle (triangle with an interior obtuse angle)

Parallel {two lines in a plane that do not intersect)

Perpendicular (Two lines are perpendicular if they intersect, and any of the angles is0sceles Hriangle
formed between the lines is a 90° angle.)

Point (precise location in the plane)
Protractor (instrument used in measuring or sketching angles)

*In Grade 4, a picture will suffice. A precise definition of convexity will be given in Grade 10 geometry.




Ray (The myﬁ is the point O and the set of all points on the Iinemthat are on the same side of 0
as the point 4.

Right angle (angle formed by perpendicular lines, measuring 90 degrees)
Right triangle (triangle that contains one 90° degree angle)

Scalene triangle (triangle with no sides or angles equal)

Straight angle (angle that measures 180 degrees)

Supplementary angles (two angles with a sum of 180 degrees)

Triangle (A triangle consists of three non-collinear points and 138" ys*
the three line segments between them. The three segments ¢
are called the sides of the triangle and the three points are Supplementany angles
called the vertices. ) %57 + 45" = |80°

Vertex (a point, often used to refer to the point where two lines meet, such as in an angle or the
corner of a triangle)

Vertical angles (When two lines intersect, any two non-adjacent angles formed by those lines are
called vertical angles or vertically opposite angles.)

Familiar Terms and Symbols

Decompose (process of separating something into smaller components)
Parallelogram (quadrilateral with two pairs of parallel sides)

Polygon (closed two-dimensional figure with straight sides)
Quadrilateral (polygon with four sides)

Rectangle (quadrilateral with four right angles)

Rhombus (quadrilateral with all sides of equal length)

Square (rectangle with all sides of equal length)

Sum (result of adding two or more numbers)

Trapezoid (quadrilateral with exactly one pair of parallel sides)

Suggested Tools and Representations

Protractor, various diameters including a 360 and 180° protractor.

Ruler, straightedge

set square

Folded paper models

Pattern blocks

Rectangular and triangular grid paper




Protractors: Two types of protractors (360° and 180°) are used to

measure angles.

Pattern Blocks: These are sets of color-coded shapes that may be used
for sorting or shape-recognition in the lower grades, but may be used
to manipulate fractions, when compared to a whole amount/shape, or

to manipulate angles that may either be composed to form a larger
angle or decomposed to form smaller angles.

z




Lesson 1

Objective: Identify and draw points, lines, line segments, rays, and
angles and recognize them in various contexts and familiar figures.

Use the following directions to draw a figure in the box |
to the right.

a. Draw two points, A and &
. Use a straightedge to draw AB.

Draw a new point that is not on AB. Label it C.

Draw segment AC,
Draw a polnt not on AB or AC. Callit D.

Construct line, cD.

Use the points you've already labeled to name one

angle. _ f.. EP'-C.-

Lesson 2

Objective: Use right angles to determine whether angles are equal to,
greater than, or less than right angles. Draw right, obtuse, and acute

a n |€S 1. Use the right angle template that you made in class to determine if each of the following angles is greater
g ° than, less than, or equal to a right angle. Label each as greater than, less than, or equal to, and then
connect each angle to the comect label of acute, right, or obtuse.

The first one has been completed for you. L j
L) less Yuav

155 Yhah




Lesson 3

Objective: Identify, define, and draw perpendicular lines.

1. On each object, trace at least one pair of lines that appear to be perpendicular,

|

i

2. How do you know if two lines are perpendicular?

when TWo lines are pcrpmc?\éular the y
make a right angle .

Lesson 4

Objective: Identify, define, and draw parallel lines.

4. Determine which of the following figures have lines that are parallel by using a straightedge and the right
angle template that you created. Circle the letter of the shapes that have at least one pair of parallel
lines. Mark each pair of parallel lines with arrows and then identify the parallel lines with a statement
modeled after the one in 4(a).

O,

HU HJK

(No parallel lines) (No parallel lines)




Lesson 5

Objective: Use a circular protractor to understand a 1-degree angle as
1/360 of a turn. Explore benchmark angles using the protractor.

1. Identify the measures of the following angles.

This angle measures 60°.

(This is a circular protractor.)

Lesson 6

Objective: Use varied protractors to distinguish angle measure from
length measurement.

3. Use a protractor to measure each angle. Extend the length of the lines if you need ta. When you
extend the lines, does the angle measure stay the same? Explain how you know.

d.

Angle. measure
stoys Fhe some .
})c{,ﬂu,‘i& YD“ are nol,

chanding any+h act
point tnhma S de,S +-




Lesson 7

Objective: Measure and draw angles. Sketch given angle measures and
verify with a protractor.

1. Construct angles that measure the given number of degrees. For a-d, use the ray shown as one of the
rays of the angle with its endpoint as the vertex of the angle. Draw an are to indicate the angle that
wias measured.

b. 45
/ |

Lesson 8

Objective: Identify and measure angles as turns and recognize them in

various contexts.

1. Joe, Steve, and Bob stood in the middle of the yard and faced the house. Joe turned 50 to the right

Steve turned 180° to the right. Bob turned 270" to the right, To what was each boy now facing?

loe loﬁf\cfe - House I[;I}
Steve 'hhﬁﬁ‘

Bob Mm , Barn _J} m Fence
L] -
ol

* Tree

2. Monique locked at the clock at the beginning of class and at the end of class, How many degrees did

the minute hand turn from the beginning of class until the end?

A Y The mingte hand moved
Hé;ln'nu;g u'\a ero dgﬂ(éé&.




Lesson 9

Objective: Decompose angles using pattern blocks.

2. Find the measurements of the angles indicated by the arcs.

e

Pattern Blocks | Ang_lg__l;:;ﬂ_easure - Addition Sentence |

W +q0° = I150°

| (0% +120° = 18D°

[30°+ G0°=210°

Lesson 10

Objective: Use the addition of adjacent angle measures to solve
problems using a symbol for the unknown angle measure.

6. Solve for the measurement of 2Z¥V.
2. ZGFEis aright angle. ZXYZ is a straight angle.

-
-

168 40"+ 1L =180
LT¥V=13




Lesson 11

Objective: Use the addition of adjacent angle measures to solve
problems using a symbol for the unknown angle measure.

Write an equation and solve for the unknown angles numerically.

5. O is the intersection of AB and CD . M) O'
£D0A is 160° and £A0C is 20° R B ' A

LY +30°:!80° LY:IXO.*”;O
[.\,(i.\60° L\{__ ;Oo

Lesson 12

Objective: Recognize lines of symmetry for given two-dimensional
figures; identify line-symmetric figures and draw lines of symmetry.

2. Find and draw all lines of symmetry for the following figures. Write the number of lines of symmetry that
you found in the blank undernsath the shape.




Lesson 13

Objective: Analyze and classify triangles based on side length, angle
measure, or both.

2. AABC has one line of symmetry as shown. What does this tell you about the measures of 24 and 2C?

TL\CT must be +he same | The Sides of
S\Pw\me"’v‘lca\ SL\C\ k’\GVe o MD,J’CL\

W hen o Fald f:i _l That s whad vy
\,'\M of 5‘!"“““"‘] means . The o.nﬁiesma-bl\.

3. ADEF has three lines of symmetry as shown,

C

a) How can the lines of symmetry help you figure out which angles are equal?
No moder which line \Pou foldl i+ an the ofposl'Jr‘?
O\“SLLS WOU.\O\ e the Same )50 -}’L\c\, all k

Yo be +he same .

ave

b} ADEF has a perimeter of 30 an. Label the side lengths.

306m~ 3=10em

Lesson 14

Objective: Define and construct triangles from given criteria. Explore
symmetry in triangles.

Are the following statements true or false? Explain using pictures or words,

3. If AABC is an equilateral triangle, BC must be 2 cm. True or False?

Folse . E%“ﬂqucrﬂ" means all +he
515,1_&5 e Hhe -SllmE} so BC

\l’\G.S v{-t; ’t_\,: ‘LEFM.

4. Artriangle cannot have one obtuse angle and one right angle. True or False?
True ! TF o have a rﬂakJr r::mnlz and Gn
GLJ'I'U{L G‘“ﬂlﬂ there 1s Ny er the S'Lcja.i
Cm-llﬂk Connect o mL:.L 'lJ"L -l'!l‘:nrsl\ corner.




Lesson 15

Objective: Classify quadrilaterals based on parallel and perpendicular
lines and the presence or absence of angles of a specified size.

Construct the figures with given attributes. Name the shape you created. Be as specific as possible. Use
extra blank paper as needed.

1. Construct quadrilaterals with at least one set of parallel sides.

ABCO is a J'(‘-xpcto'u}
\ T+ has 4 sides and | sed
> p of Paua"xe'\ \ines |

2. Construct a quadrilateral with two sets of parallel sides.

= - ¢ ~
El lh IS a F.',I-:lllg]f-gf(_.',.\. ansd a

+rapezod +eca T+ RS
e, bRtk 4T Nas Y g.4eg

(l-“d 2 \.“+'3 f"F .t)(\('ﬂ}ll"\ ‘.A’\(’S

Lesson 16

Objective: Reason about attributes to construct quadrilaterals on
square or triangular grid paper.

2. On the grid paper, draw at least one quadrilateral to fit the description. Use the given segment as one
segment of the quadrilateral. Name the figure you drew using one of the terms below.

Parallelogram trapezoid rectangle

Square rhombus

a. Aquadrilateral that has two sets of parallel | b. A quadrilateral that has four right angles.
sides.

L

Pa(‘cx“&\og(‘am

(ectan S\Q




