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“It’s the Right Thing” 

 
Subject: 
Mathematics: Geometry: Ratio and Proportion  
 
Level: 
Grade 7 
 
Abstract: 
Students will learn the six types of triangles and the characteristics each one 
possesses. This will be done by viewing an introductory PowerPoint 
presentation, responding to an interactive PowerPoint presented by the 
teacher, and completing a worksheet geared to match definitions, pictures of 
triangles, and the names.  
 
Students will learn to read the degrees of an angle using a protractor. This 
will be done in an interactive software activity that students will download 
onto their computers.  
 
Students will be able to determine proportions between heights and 
shadows. This will be done as the students compare their design  
to students measuring at the same time, with the sun in the same angle.     
 
Students will use ratio to find an unmeasureable object through the height 
to its shadow. By measuring the shadow of an object that is too tall to 
measure the height, students will use their own ratio of height to shadow, to 
find the height to shadow using proportion.  
 
Students will understand the Pythagorean Theorem and how to use the 
formula. Students will use an interactive software activity to learn about 
Pythagoras and his theorem.  
 
Students will learn to evaluate and compare congruent and similar right 
triangles. Through data entry in Excel, the students will compare sizes of the 
two legs of the right angle to find that the ratio between the height and the 
shadow are in proportion to each other, as long as they are determined at 
the same time of the day. 
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Invitation: 
Stop and look around. How many right angles and triangles can you count 
just by looking from one vantage point? The building to the ground; the 
curb to the street; the crossbar on the telephone pole to the pole; the 
thumb and index finger you are holding out. How are they similar?  How 
are they different? 
 
Take your thumb and index finger of your right hand and create a 90º 
angle. Now take your left hand and see if your palm to the top of your 
middle finger make the third side of your triangle. Is your left hand too 
small or too big? 
 
What makes the right triangle so special? Is it the 90º angle or one of the 
sides? Why are there so many?   

 
Situations: 
Where: This lesson will take place in the classroom, around the campus, 
and places in the community. 

When: Given the scope and sequence of the seventh grade pre-algebra 
curriculum, the most opportune time to deliver this lesson would be early in 
the school year. It helps the students with spatial/visual interpretations, 
ratio and proportion, exponents in the Pythagorean Theorem, and with 
equation work with the Pythagorean formula.  

How Long: This lesson will calculate into a two-to-three week program. 
 
Tasks: 
Task 1: 
Students will name places triangles can be found and compile a list on the 
board or on butcher paper. The teacher will explain that triangles have 
different names with different looks. On a large screen, the teacher will 
project the first PowerPoint introduction of the triangle. (See the "Triangles 
are Like Humans!" attachment.) The PowerPoint presentation will show the 
triangle, then slide in the name, followed by the definition of the triangle. 
 
Task 2:  
The teacher will present a guided PowerPoint presentation on triangles. (See 
the " Triangles: A Guided PowerPoint Presentation" attachment.) A triangle 
will appear on the screen. The teacher will call on a student to give the type, 
or types of the triangle. After the student responds, the teacher will either 
flash the solution and definition, or the teacher will allow for a vote of the 
students, where they can challenge the response before the solution is 
flashed up. 
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Task 3:  
The teacher will distribute the "Worksheet: Identifying Types of Triangles" 
attachment. Students will match different triangles with the different names 
and definitions. The worksheet will be graded with a rubric score to show 
level of understanding. 
 
Task 4:  
Students will go online to explore the triangle. They will use the “Activity: 60 
Second Name the Triangle Game” attachment to help them discover the 
importance of the web page. This web page flashes triangle angles or side 
measurements and the students will need to quickly identify the type. They 
will work in groups of two to challenge each other and have a little fun 
picking up the type of triangle.  
 
Task 5:  
Using the “Worksheet: Measuring Angles” attachment, students will explore 
the unusual configuration of shapes inside of a right triangle compared to 
the exact triangle with the exact shapes covering less area. How is this 
possible? Students will write their reasoning using Microsoft Word and 
submitting their hard copy to their teacher. Their responses will be read in 
class for the students to judge for the strongest response.  
  
Task 6:  
To understand the triangle better, one must understand the angle. Here the 
students will use their computers and the online location of the protractor. 
By measuring the angles, the discovery of the right angle/triangle will have 
more meaning.  
 
Task 7:  
Students will observe a very powerful right angle. The teacher will 
demonstrate an object with a shadow. The right angle is the height to the 
length of the shadow, starting at the vertex of the foot and ground. One way 
to display this is to use a small light or flashlight. Using the light can be 
effective to show the rotation of the sun. 
 
Task 8: 
Outside activity: Students will work in teams of two to three to measure 
their height to their shadow. In the same class, students can compare the 
ratio between their height and the size of the shadow. This is calculated by 
dividing the height by the shadow’s length. An Excel Spreadsheet is available 
for students to log their measurements to see the congruency in their 
measurements. (See the “Sample: Height/Shadow Spreadsheet” 
attachment.") 
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Task 9: 
Based on the conclusion that the height and shadow of each student, 
regardless of height, will be in proportion to each other, we can conclude 
that all objects will be in proportion. This task will take the students back 
outside to measure their height and shadow to objects that are too tall to 
measure their height. Students will complete the “Worksheet: Creating a 
Right Angle” attachment which uses proportion to figure the height of the 
tall object using only the shadow of the object. 
 
Task 10:  
Using the Microsoft Word drawing application, students will design a right 
angle picture that will show their height to their shadow’s length. (See the 
"Sample: Height to Shadow" attachment.) The teacher will decide on a scale 
that will suit the student’s design on an 8.5” by 11” paper. In Microsoft 
Word, set up a table of 15" by 15". Each rectangle can represent 4" to 6". 
Clicking the line application, design a vertical line (Height), and a horizontal 
line (Shadow) on the table. This right angle will represent the student’s 
dimensions. By using the table application, students will get an 
understanding of scale and using graph paper to design a linear design. (See 
the “Sample: Height to Shadow” attachment.) 
 
Task 11: 
If all the right angles had a third side, we would call this closed-sided 
polygon a right triangle. The right triangle has a characteristic none of the 
other triangles have. It has a famous theorem that says the third side 
added, called the hypotenuse, when squared, is the exact same size as the 
two other sides squared and added together.  
 
A famous person by the name of Pythagoras discovered this theorem. 
Students will go online to research about Pythagoras. Students will fill out 
the  “Worksheet: Pythagoras and the Phythagorean Theorem” attachment 
that goes with this activity. 
 
Task 12: 
It is time for the students to find the ultimate right triangle. They are looking 
for this special triangle that has a purpose, reason to exist, and is, in their 
mind the ultimate triangle around. Their task is to take a picture of it and set 
up their page in the classroom PowerPoint presentation. Each group of two 
or three will look around the school for the right triangle and take a picture 
of it using the digital camera. Then they will take their slide and add it to a 
PowerPoint presentation along with some narration that will give meaning for 
their discovery. Individually, each student will take a digital image of their 
right triangle. Returning to class, the team will decide what slide they plan to 
use for their presentation. They will add it to one frame on the PowerPoint 
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presentation. Each student will be in charge of adding some caption to the 
picture. During the school presentation, one student may volunteer to 
narrate their work. 
 
Task 13: 
Students will create a design of their right triangle to display on the wall in 
their classroom. They can use tag board or poster paper to post on the wall. 
To add the final touch to this lesson, students will give as much detail to 
their ultimate right triangle. What is the measurement of the hypotenuse 
using the Pythagorean Theorem? What are the measurements of all three 
angles? How does it support the area around it? 
 
Interactions: 
Full Class: In the introduction to this lesson, the teacher can discuss with 
students the meaning of the triangle. They can brainstorm on locations 
triangles can be found. During this time, the teacher can ask a student to 
write the places on the board or on butcher paper mounted to the wall. This 
is a good time to show the introductory PowerPoint presentation 

Partners: Let students choose their own partner. This can be effective for 
comfort level. The teacher should have procedures set up for each task that 
requires partners. This includes the measuring of the heights and shadows, 
as well as the final activity of setting up their PowerPoint presentation on 
“The Ultimate Right Triangle.”  

Individual: Each student will need to complete each assignment and 
receive scores on the rubric that shows an efficiency level of understanding. 
Individually, each student will complete the worksheets and have them 
assessed for their accuracy. Students can self correct or have them 
corrected by the teacher. 

Standards: 
Mathematics 
Measuring degrees and adding angles 
1.2 Add, subtract, multiply, and divide rational numbers (integers, fractions, 
and terminating decimals) and take positive rational numbers to whole-
number powers. 
 
Graphing with the X and Y axis 
1.0 Students express quantitative relationships by using algebraic 
terminology, expressions, equations, inequalities, and graphs: 
Mathematics: Discovering the changes with the sun’s movements 
1.1 Use variables and appropriate operations to write an expression, an 
equation, an inequality, or a system of equations or inequalities that 
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represents a verbal description (e.g., three less than a number, half as large 
as area A). 
2.2 Multiply and divide monomials; extend the process of taking powers and 
extracting roots to monomials when the latter results in a monomial with an 
integer exponent. 
 
Finding the heights using shadow and height/shadow of body. 
3.4 Plot the values of quantities whose ratios are always the same (e.g., cost 
to the number of an item, feet to inches, circumference to diameter of a 
circle). Fit a line to the plot and understand that the slope of the line equals 
the quantities. 
 
Comparing triangles in the final PowerPoint presentation. 
2.1 Use formulas routinely for finding the perimeter and area of basic two-
dimensional figures and the surface area and volume of basic three-
dimensional figures, including rectangles, parallelograms, trapezoids, 
squares, triangles, circles, prisms, and cylinders. 
3.3 Know and understand the Pythagorean theorem and its converse and 
use it to find the length of the missing side of a right triangle and the 
lengths of other line segments and, in some situations, empirically verify the 
Pythagorean theorem by direct measurement. 
3.4 Demonstrate an understanding of conditions that indicate two 
geometrical figures are congruent and what congruence means about the 
relationships between the sides and angles of the two figures. 
 
Assessment: 

• "Solutions for Identifying types of Triangles" 
• "It's the Right Thing Rubric" 

 
Tools: 

• Microsoft PowerPoint 
• Microsoft Word 
• Microsoft Excel  
• digital camera  
• large monitor, or a  large screen projector 

 
 
Project Tips and Alternatives: 
Tip #1:  
In Task #8, it would be helpful to find the ratio between the height and 
shadow of an object to have an idea of what the correct ratio should be at 
the given time. 
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Tip #2:  
A very powerful discussion can take place between Task 8 and 9, regarding 
the similar ratios that students develop. Can they conclude that all objects 
outside will be consistent?   

Tip #3:  
In the Microsoft Word table in Task 10, the table can be adjusted to create a 
uniform graph. Students will have to eyeball the design. 

Tip #4:  
If the right triangle eludes the students in Task 12, the student can make it 
a homework assignment. If the digital camera is available to take off 
campus, this can work. 

Tip #5:  
In Task 12, the triangle can also be replaced by a right angle, with the 
hypotenuse being added for Task 13.  
 
Attachments: 

•  “Triangles are Like Humans!” PowerPoint Presentation 
•  “Triangles: A Guided PowerPoint Presentation” 
•  “Worksheet: Identifying Types of Triangles” 
•  “Activity: 60 Second Name the Triangle Game”  
•  “Worksheet: Measuring Angles” 
•  “Worksheet: Creating a Right Triangle” 
•  “Sample: Height/Shadow Spreadsheet” 
•  “Activity: The Shadow Knows” 
•  “Sample: Height to Shadow” 
•  “Worksheet: Pythagoras and the Pythagorean Theorem” 
•  “It's the Right Thing Rubric” 
•  “Answer Sheet: Identifying Types of Triangle” 
•  “Answer Sheet: Pythagoras and the Pythagorean Theorem” 
•  “How Can This Be True?” 
•  “Step Sheet: Using a Projection Device” 
•  “Step Sheet: Creating a PowerPoint Presentation” 
•  “Step Sheet: Putting the  Slide Show Together” 
•  “Step Sheet: Creating a Template in PowerPoint” 
•  “Step Sheet: Gathering and Inserting Electronic Images” 
•  “Step Sheet: Inserting Hyperlinks in a PowerPoint Slide Show” 
•  “Step Sheet: Inserting Text and Clip Art or Graphics” 
•  “Step Sheet: Recording Sound into the Presentation” 
•  “Step Sheet: Starting a PowerPoint Project” 
•  “Step Sheet: Teacher-directed Presentation” 
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Web Resources – Content: 
A list of linked web resources related to the content of this lesson can be 
found on the Lesson Page. 
 
Web Resources – PowerPoint: 
A list of linked web resources for PowerPoint can be found on the PowerPoint 
Resources page. 
 
Assistive Technology: 
Please refer to the Assistive Technology section for information on methods 
and devices to help ensure that all students have access to the curricula in 
the least restrictive environment. 


