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Project Idea: A class boating trip has gone awry.  You and your classmates have been marooned on an island
somewhere in the South Pacific.  While food and clean drinking water is in abundance, the harshness of
the elements necessitates the prompt construction of some shelter.  The wildlife on the island and flooding
makes the construction of ground level buildings dangerous, requiring that all shelters be elevated.  If you
were living in a situation where you did not have access to measurement tools such as levels and
protractors, how could you build a structure that incorporated right angles and be confident that your
angles were correctly constructed?

Entry Event: Having decorated the classroom with artificial plants and other props to depict a tropical island, the
teacher will present to students a short clip from a movie or television program (i.e. Lord of the Flies,
Swiss Family Robinson, Gilligan’s Island, Castaway, Survivor, Man vs. Wild) depicting an individual or
group attempting to build a shelter.

Content

Standards &

Objectives:

Objectives Directly Taught or
Learned Through Discovery

Identified Learning Target Evidence of Success in
Achieving Identified Learning

Target
M.O.8.1.1  

analyze, describe, and compare the

characteristics of rational and

irrational numbers.

KNOWLEDGE

Students will know the difference

between a rational and irrational

number.
 

SKILL

Students will recognize whether a

given number is rational or irrational.
 

REASONING

Students will distinguish between

rational and irrational numbers.

Students will understand why

irrational numbers are often a

necessary part of computing with the

Pythagorean Theorem.

Journal 1: “That’s Irrational!” 
 
 
 

Quiz 3: Rational/Irrational Numbers
 
 
 

Card Sort Activity 

Quiz3:  Rational/Irrational Numbers

Time Capsule Activity (Pythagorean

Spiral Art Component)

Journal 2: “What’s the Point?”

M.O.8.1.2  

analyze and solve application

problems with powers, squares,

square roots, and scientific notation

and verify solutions using estimation

techniques.

KNOWLEDGE

Students will know the meaning of

the following terms: powers, base,

exponent, and square.

Students will know the meaning of

the word and symbol for square root.
 

SKILL

Students will be able to write powers

in both expanded and exponential

form.

Students will be able to evaluate

powers.

Students will be able to evaluate

square roots.
 

REASONING

Students will create illustrations that

demonstrate the inverse relationship

between squares and square roots.

Students will estimate the values of

square roots (both rational and

irrational) in relation to integers.

Quiz1:  Essential Vocabulary
 
 

Quiz1:  Essential Vocabulary
 
 
 

Quiz2:  Powers, Squares and

Scientific Notation

Quiz2:  Powers, Squares and

Scientific Notation

Quiz2:  Powers, Squares and

Scientific Notation
 

Graph Paper Illustrations
 
 

Number Line Project
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M.O.8.4.3 

solve right triangle problems where

the existence of triangles is not

obvious using the Pythagorean

Theorem and indirect measurement

in real-world problem solving

situations.

KNOWLEDGE

Students will know the formula for

Pythagorean Theorem.
 

SKILL

Students will use Pythagorean

Theorem to verify whether given

measurements represent the sides of

a right triangle.

Students will use Pythagorean

Theorem to determine the unknown

side of a right triangle.
 

REASONING

Students will understand

opportunities where the use of

Pythagorean Theorem would be

appropriate.

Students will demonstrate an

understanding of Pythagorean

Theorem by creating illustrations to

explain the concept.

Students will use Pythagorean

Theorem to construct models which

include perfect right angles without

the use of protractors or other

mechanical devices to aid in angle

measurement.

Time Capsule Activity (Pythagorean

Formula Component)
 
 

Popsicle Verification Activity
 
 

Time Capsule Activity (Pythagorean

Spiral Art Component)

Blueprints
 
 

Model Structure 
 
 

Time Capsule Activity (Pythagorean

Illustration Component)
 

Model Structure

21st Century

Skills

Learning Skills & Technology

Tools

Teaching Strategies Culminating

Activity
Evidence of Success

Information and

Communication

Skills:

21C.O.5-8.1.LS1 - Student,

when presented with a problem,

identifies the information

needed, uses text, people, online

databases and search engines to

filter relevant information

efficiently, analyzes information

for biases, synthesizes

information gathered and

creates an effective and efficient

response to the problem. 

21C.O.5-8.1.TT7 - Student uses

advanced features and utilities

of presentation software (e.g.,

design templates, design layouts

(fonts/ colors/ backgrounds)

animation and graphics,

inserting pictures, objects,

movies, sound, charts,

hyperlinks, and graphs) to create

an original product. 

Teacher will guide students through

the process of investigation by

directing them to develop a list of

research questions and demonstrating

the use of search engines to seek

answers.

 

  

 

 

 

The teacher will direct students

through a series of mini-lessons on the

use of digital cameras and presentation

software.  The teacher must provide

direct instruction on the process of

embedding images into presentation

software.  

Investigation (Interview an Expert

Component)

 

Investigation (Search the Web

Component)

 

 

 

  

 

 

PowerPoint Presentation 
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Thinking and

Reasoning Skills:

21C.O.5-8.2.LS3 - Student

engages in a problem solving

process that divides complex

problems into simple parts in

order to devise solutions. 

21C.O.5-8.2.TT2 - Student

collaborates with peers, experts,

and others using

telecommunications and

collaborative tools to investigate

curriculum-related problems,

issues, and information, and to

develop solutions or products

for audiences inside and outside

the classroom. 

Teacher will guide students through

the Investigation process by explaining

them how to break the research down

into small, manageable tasks.

 

 

Teacher will monitor students during

the phase of the investigation requiring

research.  Teacher should redirect

students away from irrelevant sites by

using questions to prompt them to

recognize information of questionable

accuracy or relevance.   

Investigation (Plan the Quest

Component)

 

 

 

 

 

Investigation (Search the Web

Component) 

Personal and

Workplace Skills:

21C.O.5-8.3.LS1 - Student

manages emotions and

behaviors, engages in

collaborative work assignments

requiring compromise, and

demonstrates flexibility by

assuming different roles and

responsibilities within various

team structures. 

21C.O.5-8.3.TT8 - Student

recognizes personal limits in

his/her knowledge and develops

strategies and skills for using

technology to seek information. 

Teacher will assign each group

member a role with its responsibilities.  

Teacher should review the

responsibilities of each group member

and discuss the importance of

individual commitment to the task.

 

 

 

Teacher will explain to students the

purpose of the Lifeline Log.  The

teacher will also direct students to the

log before providing assistance or help

with questions.  

Collaborative Self-Evaluation

 

 

 

 

  

 

 

Lifeline Log 

Performance

Objectives:

Know   
The difference between a rational and irrational number
The meaning of the following terms: powers, base, exponent, and square
The meaning of the word and symbol for square root
The formula for Pythagorean Theorem
 
Do  
Recognize whether a given number is rational or irrational
Write powers in both expanded and exponential form
Evaluate powers
Evaluate square roots
Represent both large and small measurements using scientific notation
Use Pythagorean Theorem to verify whether given measurements represent the 
sides of a right triangle
Use Pythagorean Theorem to determine the unknown side of a right triangle

 

Driving Question: How did the need to construct ancient buildings lead to the discovery of mathematical principles?
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Assessment Plan: Journal 1:  “That’s Irrational!” – Students will write a paragraph in response to a Journal prompt to reflect their

understanding of irrational and rational numbers.  The teacher will informally review the journals to determine if

students have an understanding of irrational numbers that is sufficient for application with the Pythagorean Theorem.

 

Journal 2:  “What’s the Point?” – Students will write a 2-3 paragraph Journal to demonstrate their understanding of

the role of irrational numbers and the Pythagorean Theorem in designing structures with right angles.  The teacher

will informally review the journals to determine if students have uncovered sufficient information or if he/she needs

to include a mini-lecture on the role of right triangles in building construction.

 

Quiz1:  Essential Vocabulary  – Students will complete a teacher-created quiz to demonstrate their
understanding of the terms power, base, exponent, square, and square root, as well as their
understanding of the radical symbol.   
 

Quiz2:  Powers, Squares and Scientific Notation  – Students will complete a teacher-created quiz to
demonstrate their ability to write terms in exponential and expanded form, as well as to ascertain the value
of powers and square roots.   This assessment will also cover the concept of scientific notation.  
 

Quiz3:  Rational/Irrational Numbers  – Students will complete a teacher-created quiz to demonstrate their
ability to determine the difference between rational and irrational numbers.   
 

Graph Paper Illustrations  – Students will use graph paper to demonstrate the inverse relationship between squares

and square roots.  They will visually represent the squares for the numbers 1-12 with accompanying notes.  

 

Card Sort Activity  - The students will work in their groups to organize a set of cards containing numbers (both

rational and irrational) in a variety of forms.  They will need to discuss amongst themselves how to determine if each

of the numbers is rational or irrational.

 

Number Line Project  – Students will create number lines that incorporate integers and radicals to demonstrate the

relative value of irrational numbers.  

 

Popsicle Verification Activity  – Using sticks of varying lengths, students will work in groups to determine the side

lengths of Pythagorean Triples.  

 

Investigation (Three components) – This activity will include three components.  Students will work in their teams to

develop a written plan of how to obtain information necessary to proceed with their constructions (Planning the

Quest).   They will need to design and conduct interviews with experts in the field (Interview an Expert).  They will

also need to conduct internet research about the role of geometrical principles in architectural design (Search the

Web).  

 

Time Capsule Activity – This activity will include three components.  The students will create a small poster of the

formula for Pythagorean Theorem, decorated artistically (Pythagorean Formula).  They will create a small poster

demonstrating Pythagorean Theorem visually (Pythagorean Illustration).  They will utilize the Pythagorean Theorem

to create a Pythagorean Spiral which is then presented in an artistic rendition (Pythagorean Spiral).   

 

Blueprints  – Students will explore the use of Blueprints and sketches as a preparatory step in construction.  They

will then work in teams to design a sketch of a structure that will meet the design requirements as set forth in the

original scenario.  Their Blueprints must include all calculations necessary for precise measurements.  

 

Model Structure  – Students will work in their teams with model building materials (i.e. popsicle sticks) to construct

a model of the structure that their team would build utilizing the principles and plan from their blueprint.  

 

**PowerPoint Presentation [Culminating Project] – Students will work in teams to create and present a
culminating PowerPoint Presentation to an outside audience of experts.  The Presentation must include
the Investigation discovered by the team, the plan developed for the architectural structure, and the final
model of the building. 
 

Collaborative Self-Evaluation – Students will individually complete a self-evaluation to assess their own success in

effectively collaborating with their classmates.  

Lifeline Log – The teacher will create a resource folder that students may access in an emergency to find resources
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Lifeline Log – The teacher will create a resource folder that students may access in an emergency to find resources

that may benefit them throughout the process.   Students who access this material will sign the log indicating their

need for further assistance.

 

Major Group Products Investigation; Blueprints; Model Structure; PowerPoint Presentation

Major Individual Projects Time Capsule Activity; Popsicle Verification Activity; Collaborative

Self-Evaluation

Assessment and

Reflection:
Rubric(s) I Will Use: Collaboration

Collaborative Self-Evaluation

 X Written Communication  

Critical Thinking & Problem
Solving

 Content Knowledge
Time Capsule Activity

PowerPoint Presentation

 
X

Oral Communication
PowerPoint Presentation

X Other  

Other Classroom Assessments
For Learning:

Quizzes/Tests  Practice Presentations  

Self-Evaluation
Collaborative Self-Evaluation

X Notes  

Peer Evaluation  Checklists/Observations  

Online Tests and Exams  Concept Maps  

Reflections: Survey  Focus Group  

Discussion  Task Management Chart
Investigation

 X

Journal Writing/Learning Log
Journals

X Other  

Map The Product: See Storyboard for an overview of this entire process
 

Product:  PowerPoint Presentation of Final Design

Knowledge and Skills Needed Already Have
Learned

Taught
Before the

Project

Taught During the Project

1.  The definition of a right angle and perpendicular lines  X  

2.  Use of PowerPoint Software   X  

3.  Oral Presentation Skills   X  

4.  Squares and Square Roots   X 

5.  Pythagorean Theorem   X 

6.  Blueprint Sketches   X 

Resources: School-based Individuals:  Members of vocational department (i.e. construction or wood-working)

 
Technology:  Access to Internet; PowerPoint or other presentational software; Digital cameras

 
Community:  Individuals working in construction field (if on-site personnel are unavailable)

 
Materials:  Graph paper; Small poster board (three per student); Popsicle sticks or other building materials that

mimic lumber; Calculators (for use only in designated sections of this unit)
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Manage the

Process:

PREREQUISITE SKILLS
Students should begin this unit with a firm understanding of right angles and perpendicular lines.  They
should also have a working knowledge of PowerPoint or other presentational software.  The culminating
project of this learning experience is an oral presentation, so if the students have not had previous
experience with presenting before an audience you may wish to review the important aspects of that
process.
 

LIFELINE FOLDER
You should create a Lifeline Folder that students can access when they need additional support
throughout this unit.  Students should be encouraged to use team members as their primary resource, but
this folder should exist as a way of differentiating for those students who may need additional support.   
This folder should include a Lifeline Log that students complete when they access any materials from the
folder.   A multiplication chart should be included in the folder at the beginning of the unit, as well as
explanations of the terms right angle and perpendicular.  Additional materials will be added to the folder
as the class proceeds through the unit. This will also include a list of websites (also listed under
resources) that students might utilize throughout the process.
 

The week begins with an entry event designed to engage the students and draw interest.  The room
should be decorated with a tropical theme and the students should watch a clip of a film that alludes to the
idea of being marooned or in some way forced into a primitive situation (Swiss Family Robinson, 
Castaway, etc. as described above).  The entire scenario should then be introduced to the class.  Group
the class into teams of four (heterogeneously by ability).  Each team member should be given a role.  
Sample Roles may be utilized, but you may differ to fit the structure of your class.   The first task that the
students will complete will involve researching background information on the role of right triangles in
construction.  They will begin by planning how that Investigation should occur (Plan the Quest).  This will
involve brainstorming lists of Investigation questions, potential interview subjects/questions, and search
engine terms.  
  
You will begin by covering the essential vocabulary terms (power, base, exponents, square, square root)
as well as the meaning of the radical symbol.  This may be done through a traditional method such as
definition writing, but it is suggested that you use a more interactive approach (see Teach 21 Strategy
Bank at http://wvde.state.wv.us/strategybank/vocabulary.html).  The students should then be assessed on
their knowledge of the terms.  Your Lifeline Folder should include a Vocabulary list for students to access
as needed throughout the project.
It is essential that students understand the inverse relationship between squares and square roots.  This
will be done through Graph Paper Illustrations.  Using graph paper, you should have them illustrate the
squares of 1-12, each labeled with the corresponding square and square root information (i.e. 4 2 = 16;
√16 = 4).  Your Lifeline Folder should include a list of all perfect squares from 0-144 for students to access
as needed throughout the project.
You should then include a mini-lesson on expanded and exponential notation of powers.  This can be
done with your direct teaching and activities from your adopted text.  The students should again be
assessed on their understanding of this skill.  Your Lifeline Folder should include notes from this exercise
for students to access as needed throughout the project.
 

Students will work in groups to complete a Card Sort Activity where they will sort a group of 24 numbers
into the categories of rational and irrational numbers.  The teacher will use this opportunity to informally
assess student understanding of the concept.  The students should then complete a Number Line Project
to estimate the values of square roots.  This activity can be completed individually, in partners, or as a
whole class.  A number line should be created with the integers from 0-12.  The students should then add
the square roots of the perfect squares to the number line above the corresponding integer.  The students
should then be encouraged to estimate the square roots of other integers ranging from 1-143.  This
should be done randomly.  The teacher might consider including those numbers in a bag and having the
students draw randomly from the bag, estimating the value on their number line.  When approximately
20-25 numbers have been added to the number line, students should use calculators to confirm values of
the square roots.  A discussion should commence about irrational numbers.  Explain the difference
between an irrational number and a repeated decimal.  Class should conclude with the students writing in
their Journal in response to the prompt “That’s Irrational!”  The teacher should review the journal
responses to informally assess whether student understanding of rational numbers is sufficient to proceed
on to application with the Pythagorean Theorem.
The definitions for rational and irrational numbers should be added to their vocabulary lists as well as to
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The definitions for rational and irrational numbers should be added to their vocabulary lists as well as to
the Lifeline Folder.  The students’ understanding of the difference between rational and irrational
numbers should be assessed.
 

The students will begin working cooperatively in their teams to gather information based on their earlier
plan.  They will gather information by interviewing an expert in construction and doing an internet search
regarding the topic.  Differentiated instruction might include providing some students with a list of specific
websites where they might find the information being sought.   Each student will then reflect upon the
information that he/she gained through the Investigation by completing Journal 2 “What’s the point?” about
the role of Pythagorean Theorem in construction and architectural design.  The teacher will informally
review the journals to determine if students have uncovered sufficient information or if he/she needs to
include a mini-lecture on the role of right triangles in building construction.
 

The next process of the unit will commence with a discussion on primitive art and the way the ancient world used art

and early writing as a way of record keeping.  You may want to present the class with examples of primitive art and

writing from the suggested websites.   The students will then create an artful representation of the formula for

Pythagorean Theorem to be left behind on the island for future castaways to discover.  They will then complete an

activity using popsicle sticks of varying lengths to verify the accuracy of the Pythagorean Theorem, primarily

through discovering Pythagorean Triples.

 

Next, the students will work individually to complete the second two portions of the Time Capsule Activity.  
They will continue creating artful illustrations of Pythagorean Theorem – this time focusing on an
illustration, and a spiral art project.  The teacher may wish to differentiate instruction by encouraging more
advanced students to utilize some of the more complicated proofs of Pythagorean Theorem in their
illustration.  Website references for this information should be available in the Lifeline Folder.  Both
projects will be completed individually.  In preparation for creating a model of a shelter construction,
students will learn about the idea of creating Blueprints.  You may utilize members of your vocational
department or individuals from the community to present this information and answer questions.  The
students will then work in their groups to create Blueprints or sketches of the drawing that they plan to
utilize in creating a structure.  If you have already covered scale drawings and proportions, you may want
to require that their Blueprints and sketches be drawn to scale.  You should then provide each group with
a set of building materials that should include (not limited to) tape, popsicle sticks, glue, and string.  They
are required to build a structure that is elevated off of the ground and has a roof that is angled utilizing the
blueprints drawn in the previous phase.  Toward the conclusion of construction, they should begin to
discuss and plan their roles in the presentation phase of the project.  They will be presenting their final
model and Blueprints, along with a PowerPoint Presentation explaining their work and how they
incorporated the Pythagorean Theorem in their construction.  While the use of rulers during the building
phase is permitted, please limit the use of protractors.  You may use protractors, however, to aid the
students in verifying the accuracy of their constructions as they work.
 

The final phase of this unit is focused on preparing for their final presentations.  The students should be
aware that they will be presenting before an audience that includes you and their peers, as well as outside
members of the community.   You may wish to invite members of your administration, vocational
department, and/or community members.  Introduce the PowerPoint work with a mini-lesson on using
digital cameras and uploading pictures.  The students will then work in groups to photograph the Blueprints
Blueprints and models that they created in the previous week.
Students will then work in their groups to prepare their PowerPoint Presentations and discuss how they
would like to present the information.  The teams should then work on finalizing their projects and
practicing their oral presentations.  You should present them with the rubric for their presentations and
make certain that they are aware of your expectations for oral presentations.
Allow approximately two full class periods for the oral presentations. At the conclusion of the second day
of presentations, the students should independently complete a self-evaluation on their role and
effectiveness within their collaborative group.

Project Evaluation: After reviewing the completed self-evaluation forms, the class should have a discussion on what
components of the project were effective and how they could have improved upon their performance.  
They should have had an opportunity prior to this discussion to review the final rubrics for their projects.  
Use these rubrics and the self-evaluation forms as a springboard for determining the issues that should be
discussed at the culmination of the project.
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https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS8.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS6.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS7.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS15.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS12.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS2.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS12.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS4.doc
https://wveis.k12.wv.us/teach21/cso/upload/UP3320WS4.doc


Resource Files

Uploaded
Resource Files 

UP3320WS2.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS2.doc)

UP3320WS3.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS3.doc)

UP3320WS4.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS4.doc)

UP3320WS5.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS5.doc)

UP3320WS6.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS6.doc)

UP3320WS7.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS7.doc)

UP3320WS8.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS8.doc)

UP3320WS9.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS9.doc)

UP3320WS10.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS10.doc)

UP3320WS11.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS11.doc)

UP3320WS12.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS12.doc)

UP3320WS13.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS13.doc)

UP3320WS14.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS14.doc)

UP3320WS15.doc 

(http://wveis.k12.wv.us/Teach21/CSO/Upload/UP3320WS15.doc)
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