














Materials:
e Computer lab classroom
» LCD Projector
»  Manufacturing PowerPoint presentation
e  Handout/instruction sheet
e Blog questions set and uploaded

Body/Lesson/Activity:

1. Open lesson with Manufacturing PowerPoint presentation
a. Discuss experience there and takeaways, the need for skilled workers in our
region, the opportunities that skilled workers have
b. Discuss how BOC employees got to where they are: education, training, skills
needed, experience
¢. Answer questions students have about experience and/or manufacturing
2. Access ohiomeansjobs.com website link from PowerPoint slide
Pass out Manufacturing Career Development Activity handout
4. Follow the instructions sheet to access details on obtaining information on
manufacturing careers. .
5. Guide and assist students through:
a. Opening and saving Word Document
b. Inserting table
c. Labeling columns and rows
d. Entering data into table
6. Upon completion of the table, students are to save and print document

Lad

Conclusion:

Students are to Access edublogs site, log on to our class blog, and engage in a
discussion with classmates by responding to the following two higher leve] thinking
questions and commenting on at least two other classmates posts:
a. In what ways would a career in manufacturing fit into your future plans both
in school and afler high school graduation?
b. How would you describe the comeback of manufacturing into our region and
how does that affect everyone living in our area?

Evaluation:

The assessment of this lesson is the participation and engagement of the conclusion
activity. The point of the lesson will be achieved if students put forth thought and effort into
their answers to the questions and comments to their classmates. As the instructor, I will
comment on student responses to further engage student thinking,

Points will be allocated for completion of the following 3 items:
Website research
Word Document
Blogging activity












Conclusion: Students will explain in one paragraph which activity they enjoved the most and
why.

Evaluation: The teacher will count how manv pieces each student correctly produces and will
record data on a class chart to show growth every Friday.









Melissa M. Bartholomew
Warren G. Harding High School
Transition to Work Coordinator

§-12

Gasser Chair
2547 Logan Avenue
Youngstown, OH 44505
Joy Busko-Supply Chain Manager
Bryan Gasser-Director of Manufacturing & Engineering

Title: Problem Solving in the Manufacturing Workplace {taught in either Resource Math
or Transition classes)

What’s the Connection: Our students, the same as most | imagine, are forever asking
why they have to learn certain things. They would like to know how they are going to
use these skills once they are in the real world. This lesson will give the students
practical knowledge of the entry level skills they would need in order to pass the pre-
test prior to being hired at Gasser Chair or similar manufacturing environments. This
lesson will also give them much needed practice on evaluating all the information in
front of them prior to beginning each problem.

Comman Core Objective:
The students will reason quantitatively and use units to solve problems by making sense

of problems and persevering in solving them.

Skilis Belng Utilized: critical thinking, critiquing the reasoning of others, problem
solving, math calculations, math reasoning, following directions, evaluation of
information presented, working cooperatively in a small group, multi-step problems,
mental math without calculators

Recommended Teaching Time: Two 45 minute class periods. One day to model the
problems and work as a group and the next day to review the homework and work in
small groups on more problems cooperatively and share out their processes.

Materials:

-Elmo

-White Board

-Pencils/Paper

-Problem Solving Work mats

-Mixed Word Problems practice worksheet-use over 2 days
-Mixed Word Problems homework sheet-can be split into 2 days
-Gasser real application problems



Body/Lesson/Activity;

Part 1-DO NOW {warm-up journal activity)

“When you have a problem to solve, what steps so you take to come to a solution?”
Once students have finished with this journal warm up, we have a class discussion
about their conclusions. After all ideas are shared and discussed, talk about the real-life
problem of getting qualified entry-level people to fill company positions. Ask “Is this a
problem a company would want to have?” If not, what can we do as educators and
students to help eradicate that problem?

Part 2-Model a word problem from the classroom problems. Ask out to the students
what we know from the problem, what we need to find out, and what operation/s will
help us to solve the problem. After completing this problem, show them the problem
solving work mat then use it on the Elmo for the next problem. Have students copy the
example on their own work mat. Continue working on these problems, asking for
volunteers to explain to the class how they came up with their answers. Model at least
one of the Gasser question before the end of the class. Assign some problems for
homework.

Part 3 [on day 2] - DO NOW-Students will answer in journal what the steps were in the
problem solving work mat. Review homework and ask if there are any problems that
anyone is unsure of then model for the class.

Part 4-Break students into groups of 3 then assign at least 5 practice problems to work
out together. Students will use the problem solving work mats and will be called upon
to work out selected probiems for the class. Once those are finished do 1 or 2 more of
the Gasser examples for the class, asking the students to supply teacher with the
information when called upon. Assign the remaining Gasser problems for in class work
or if not finished by the end of class for homework.

Conclusion: Students will have an understanding of the basic skills necessary to work in
the manufacturing community. They will know that the first step in having a rewarding
career is getting their foot in the door. Once they are employed they need to show
initiative in what they are doing and willingness to learn new jobs so they can move up
in any company. Each day there will be a class discussion on how the problem solving
steps used in these math calculations can translate into real life situations.

Evaluation: Informal assessments will occur daily on an observational basis offering
intervention and enrichment for students who may need more individual help in order
to retain the information being taught. Multi-step problems will be included on the
summative assessment at the end of the unit.

































Rebecca Caruso
Austintown Fitch High Schoo!l
Science - Grades 9 -12

Wheatland Tube — JMC Steel Group
1 Council Ave. Wheatland, PA
Rhonda Dehaarte, HR Manager

Title of Lesson Plan: Jifelong Job Safety Begins in the Science Lab

The Connection: Wheatland Tube employees need to be aware of the possible hazards in the
workplace and need to follow proper safety protocol including the use of personal protective
equipment (PPE). Safety is equally important within the science classroom.

Objective of the Lesson: “During the years of grades 9 through 12, all students must use the
following scientific processes with appropriate laboratory safety technigues to construct their
knowledge and understanding in all science content areas” (Ohio Revised Science Standards and
Model Curriculum High School)

This lesson will help students to identify hazards in the science lab, employ proper safety
protocol and understand the need for PPE.

Skills being Utilized: critical thinking, verbal and written communication, cooperation,
computer technology, creative design and presentation skills.

Recommended Teaching Time: 1 week (5- 50 minute periods)

Materials: “What do They Have in Common?” photo montage, “Identifying Safe Lab Practices”
worksheet, Lab Safety Protocols & Contracts, computers and internet access, 1Pods

Body/L.esson/Activity:
Day 1:
e Group discussion: “What do they have in common?”- Pictures of professions requiring
the use of PPE
e Small group: “Science Safety” packet followed by whole group discussion
o  Group discussion: Reviewing lab safety protocols, PPE rules, safety equipment use &
location (department tour) and safety contracts
e YouTube video: Lab Safety (Renee Diamond, NSTA Listserve)



Day 2:

e Signed safety contracts collected.

s Formative assessment: question & answer safety review

e Group Discussion: Student Safety Projects — students will work in pairs to create a mini
safety lesson utilizing PowerPoint, Prezi or video (student choice). Projects must include
at least 5 lab safety rules, audio, and visual elements. Students will have the use of class
computers or iPods. Two periods will be allotted to create projects. Rubrics will be
provided. Projects will be presented in class on Day 4 and 5.

e  Group work: projects

Day 3:
e  Group work: projects

Day 4:
s Student Presentations

Day 5:
» Student Presentations
o Safety Quiz

Conclusion:

Although the safety quiz brings a close to the formal safety unit, safety will be addressed with
every lab activity. Safety protocol will be closely monitored by the instructor during each lab.
Hopefully this recurring emphasis on safe practice will encourage the development of long term
“safety habits”.

Evaluation:
Informal (formative) evaluation will include questioning and observation
Formal (summative) evaluation will include project rubric and safety quiz









Angela Cochran
Girard High School
Guidance Counselor: Grades 8-12

Taylor-Winfield Technologles, Inc
3200 Innovation Place
Youngstown, Ohio 44509
Frank Deley, Vice-President of Operations

Title of the Lesson Plan: Exploring the Manufacturing Industry

What's the Connection: | will connect my experience in the manufacturing workplace and
educate my seniors on the vast career opportunities available in the manufacturing industry.

Objective of the Lesson Plan: As a Guidance Counselor to high school seniors one of my favorite
things to do is to go into our Senior Projects Classes and guide them on Post-Secondary options.
The students will practice research skills by investigating various careers in manufacturing.

Skills Being Utilized/Eligible Content: Students will understand and appreciate the importance
of careers in manufacturing. Students will gain knowledge on what careers are available in the
manufacturing industry.

Reading and Writing Standards for Literacy in Technical Subjects

Gather relevant information from multiple digital and print sources; access the creditability
of each source; and quote or paraphrase the data and conclusions of others while
avoiding plagiarism.

Draw evidence from informational texts to support analysis reflection, and research,

Conduct short research project to answer a question or solve a problem; narrow or broaden
the inquiry when approgriate; synthesize multiple sources on the subject, demonstrating
understanding of the subject under investigation.

Read closely to determine what the text says explicitly and to make logical inferences from
it; cite specific textual evidence when writing or speaking to support conclusions drawn from
the text.

Recommended Teaching Time: 1 class period (45 minutes)
Materials:

Computers
Assignment Handout



Body/Lesson/Activity:
1. Show class a short video introducing the manufacturing industry.

2. Distribute assignment handout.

Students will choose 2 careers found in the manufacturing workplace

Students will research and answer the following questions about each career
Job title
lob description
Training/skills/education needed
Job outlook
Salary benefits

Conclusion: Eoch student will then chose one career and present their findings to the class.

Evaluation: Each student will be evaluated and graded on their completion of the assignment
and their final presentation.









Karen Cordova
Boardman High School
Physlcal Science
Grade 9

INVENTOR cloud
Applied Systems & Technology Transfer, LLC
241 West Federal Street, Suite 508
Youngstown, Ohlo 44503
Joseph Jeswald, Education Consultant

TITLE OF LESSON PLAN: Which 3-D Printed Wheels are the Fastest?
OBJECTIVE OF THE LESSON: Students will use CAD to design, a 3-D printer to print,

and the classroom floor to test five sets of wheels for maximum speed of a balloon-
powered plastic bottie car.

SKILLS BEING UTILIZED: CAD, 3-D printing, English to metric conversion, teamwork,
problem solving, Newton’s Laws, speed and acceleration calculations, averages

RECOMMENDED TEACHING TIME: Five 50-minute periods

MATERIALS. 18-20 ounce empty plastic beverage bottle, 8-10" long piece of 1/8”
dowel rod cut in half for the front and rear axles (shish kabob skewers also work nicely),
masking and transparent tape, scissors, 9 or 11” balloons, bendy straws, stopwatch,
calculator. CAD and 3-D printer, along with live technical support, can be accessed
through INVENTOR cloud if your school has an account with them,

BODY/LESSON/ACTIVITY.

1. Explain to students that they must design the fastest possible wheels tor a bottle car.
Brainstorm what features of wheels might increase speed (diameter, thickness, etc.)

2. Explain to students that they must test one wheel feature at a time to determine its
impact on speed.

3. With a partner, students will design their first two sets of four wheels for one wheel
feature (such as diameter) using a CAD program such as 1,2,3 D. (This can be
downloaded for free onto a computer, tablet, or iphone.) All wheels in both sets will
have the same thickness, such as 1/8”, but one set will have a different diameter than
the other. Students should vary the diameter by at least 1 inch. Remind students to
also include a 3/16™ hole in the center of their wheels to accommodate the axle.
Instruct students to save their drawings.

4. Teach or review with students haow to convert inches into centimeters or millimeters,
whichever your CAD program uses. Remind students that 1 inch =2.54 cm.

5. Have students print both sets of wheels.

6. While wheels are printing, students will construct the body of their bottle car. Holding
the bottle sideways, poke holes in the front and back for the axles. Feed the dowel



rods through. Cut the bendy straw in half. Tape the open end of the balloon around

one end of the straw, being sure it is air-tight. Tape the straw to the top of the bottle

7.

so that the bent end is easy to reach to be blown through.
Students will mark a start and finish line 3 to 5 meters apart on the floor with masking

tape. Have students record their distance.

8.

9.

Slip 3-D printed wheels onto axies and time how long it takes each set to carry the
car the required distance. Time 3 trials for each set of wheels to find the average
time.

Have students use their average times to calculate speed. Which set of wheels gave

the car a faster speed? Why?

10

11
12.

13.

14.

15
16

. Now have the students use CAD to design their second two sets of wheels, this time
using their fastest diameter but now varying the thickness (or whatever design
feature they haven't already tested). Wheels should be a minimum of 1/8" but a
maximum of 17 thick. Students should vary the thickness by at least 3/8".
Students will print both sets of wheels.
Students will test their different thickness wheels by timing how long it takes for
each set to carry the car the required distance. Time 3 trials for each set to find the
average time.
Have students use their average time to calculate speed. Which set of wheels gave
the car a faster speed? Why? Have students describe the design of the fastest
wheels possible.

Students will design one last set of wheels 1o give their car its maximum speed.
Have students predict how much faster they think these wheels will make their car.
. Students will print and test their final wheel design.
. EXTENSIONS:

a. Newton’s three laws can be applied to the car. For the 1st and 3rd laws, ask
students to draw a force diagram of their car. Why must the balloon be
inflated? How does the car move forward? For the 2nd law, have students use
their best set of wheels but vary the mass of the car by adding beans or other
small objects to the inside of the bottle. How does mass affect the speed and
acceleration of the car assuming the force of the air in the balloon is constant?

b. The concepts of aerodynamics and drag as well as CNC mill use can be
incorporated by altering the body of the car. Have students make and test two
types of car body from wood -- one in the shape of a rectangle, one they
design to be more streamline. This car will be too heavy t6 be balloon-
propelled so have students test by starting the cars on an incline.

CONCLUSION: This lesson demonstrates that math, science, technology, and
manufacturing are all inter-related. it further demonstrates the importance of teamwork
in design.

STUDENT EVALUATION: Students will turn in their CAD designs, testing data (track
distance, times, speed calculations), and a written summary of their design process
explaining how they determined which wheel features make the fastest bottle cars.









Susan Decker
Grove City Area High School

Mathematics Grades 9 — 12

PINE Instrument Company
101 Industriai Drive
Grove City, PA 16127

Robin Vaughn, Human Resources

Title: Gyrations within Industrial Machines

Connection: A component of an industrial machine must gyrate at a fixed angle. This motion is similar
to that of a circular pendulum. Think of a tire suspended from a tree, swinging in a circle rather than
back and forth. The volume traced by the rope’s motion is a right circular cone. The angle of gyration is
deflned as the angle between the rope and vertical, or half the cone’s vertex angle. If this angle is less
than 2 degrees, the true vertical height and slant height of the cone are close enough to be used
interchangeably.

Objective: TSW will measure a circular object {representing the base of a conej and linear object
{representing the vertical or height of the cone} and determine the angle of gyration of these objects
forming a right circular cone.

Skills Being Utillzed: Trigonometry (tan), Measurement {using a ruler), Vocabulary of cones (base,
vertex, height, slant height)

Recommended Teaching Time; 1 class period {43 min)

Materials: Circular lids of various sizes, linear objects such as pencils, pipe cleaners, tape, rulers and
scientific calculators















Recommended Teaching Time:

The recommended teaching time is quite lengthy. | would suggest using this lesson for
an enrichment type situation or a year end cumulative project.

Week 1 — Rules, Roles, and Design Process

Week 2 — Parts assembly, Frame work

Week 3 — Coaster assembly, welding, production control, final test run
Week 4 — Quality control check, Customer (teacher) Satisfaction
Materiais:

Paper coaster supplies,

Foam board,

Clear tape,

Scissors

Body/Lesson/Activity:

Each student will be placed into groups and assigned a role that will be comparable to a
profession in the manufacturing workplace. Depending on the size of the class the roles
can be doubled up or remain individual jobs. The main idea is to continually reinforce
the opportunities in the manufacturing workplace by emphasizing the importance of
each role and how important one is to the other. Each group will have the following
individual rolls: Engineer/Design, Sales/Marketing, Machine shop workers, Welders,
Assembly, and Quality Control.

Conclusion/Evaluation:
The conclusion and evaluation will be guided by a rubric based on the product ocutcome.

Assessment will be both formative and summative. A written essay comparing the
different manufacturing roles will conclude the lesson along with a classroom discussion
focusing on what we learned throughout the project.





















Jim Hamm
Neshannock Township Jr-Sc High School
Economics-12%
Silgan PCS
185 Northgate Circle
New Castle, PA 16105

Susan Anderson-HR/EHS Manager
Title of Lesson
Careers in Manufacturing
Connection

From my experience at Silgan, I have a greater awareness of the different occupations in
the manufacturing workplace. I want my students to examine these careers.

Objective

Students will analyze and examine a variety of manufacturing positions available from
local newspapers and careerbuilder.com.

Skills

PA Core Standards for Reading in History and Social Studies
PA Core Standards for Writing in History and Social Studies
Computer-MS Word

Research-Internet—occupations and companies
Presentation-poster

Recommended Teaching Time
Six periods
Materials

Job ads from local newspapers
Computers

Poster board, scissors, glue, etc
Paper and pencils



Body/Lesson/Activity

Day 1-lecture/discussion/handouts on manufacturing
teacher will show several Youtube videos on manufacturing

Day 2-students will choose a position from a local newspaper or careerbuilder.com
using computers, students will research the position-requirements, abbreviations, and
acronyms

students will write a short summary of the position in their own words

Day 3-using computers, students will research the company that placed the ad
students will look for location, products, nurber of employees, and other basic
information

students will also research any other information about the company in newspapers,
magazines, or online

Day 4-students will be given a chance for questions

teacher will distribute rubric

teacher will demonstrate/model expectations for poster/presentation

posters will give information about the position and the company

students will have 3-4 days to complete poster/presentation on their own time

Days 5 and 6-students will present posters to class
Evaluation

The students will be assessed on their poster and presentation. The objective of the
postet/presentation will be to persuade the rest of the class to apply for that position with
the company.

Conclusion

By the end of this unit, students have been exposed to many, depending on class size,
types of occupations available in the manufacturing sector of the economy.









Mary Hardin
Chaney STEM/VPA
Career Guidance
Grades S —12

Sponsored by

Dearing Compressor

TITLE OF LESSON PLAN:
Opportunities and the Skills Needed in the Manufacturing Workplace

OBJECTIVES:
1.) Students will gain knowledge about skilled trades.
2.) Students will better understand the importance of soft skills utilized in the

manufacturing workplace.

SKILLS BEING UTILIZED:
1.) Using the computer to do research about a particular skilled trade
2.) Reading comprehension
3.) Condensing information onto note cards
4.) Public speaking

RECOMMENDED TEACHING TIME:
--Three or four days

MATERIALS:
1.) Computer lab
2.} 3 x5 cards
3.) Pen or pencil
4.) White board and markers
5.) Informative materials that | gathered about the various trades.

BODY/LESSON/ACTIVITIES:
1.) I will introduce the lesson by sharing with the class my experience at Dearing.
| will describe what | saw and was told, the types of jobs there, typical
educational and work experiences of the employees, and the soft skills that were

emphasized.

2.} | will ask the students to share what they know about the skilled trades. We
will also discuss what soft skills are and why they are important.

3.} I will put suggested skilled trades on the board.



CONCLUSION:
1.) Pamphlets and various materials that | gathered will be made available at the
end of the lesson. This will include contact information.
2.) Students will have the opportunity to schedule individual time with me to
further discuss their interests.

STUDENT EVALUATION
--Students will choose a skilled trade and prepare a 3 to 5 minute speech about

that particular trade to share with their classmates. The class and | will give
verbal feedback and | will give additional feedback to the students in writing.









Adrienne Hetmanski
Austintown Middle School

7th grade Science

Specialty Fab, Inc.
11950 South Avenue
North Lima, OH 44452
330 549-1004
David Hughes, Founder, Owner, and President

Title: Energy In the Workplace

Connection: Students will understand the real world applications of science concepts
they have learned in class.

Objective: Students will discuss how molecules are affected by changing
temperatures.

Students will observe how heat is used for metal bending.

Students will identify the type of energy transfer involved in heat bending.

Skills:

P.5.3 Energy can be transferred through a variety of ways.

Recommended Teaching Time: 1 class period (approx. 50 minutes)
Materials: A metal bar

Bunsen burners lce Water

Safety glasses

Stand to hold the metal bar

Student worksheet



Lesson/Body/Activity: This lesson will be done as a class demonstration. Students
are given a lab demonstration worksheet to write predictions, answer questions, and
record information.

Students observe the metal bar with Bunsen burners placed two inches from each
end. Students write a prediction of what will happen when heat is applied. The
teacher applies heat to each end of the bar. Once students notice the bar bending,
the heat is removed. Students compare their prediction to the outcome. Students
answer questions with a partner as to why the bar began to bend. Discussion follows
which will identify that the molecules in the bar were moving faster and expand so
the bar began to bend.

Students ook at the bar to see if they notice any change since heat was removed.
The bar begins to slowly move back to its original position. This may or may not be
noticeable to the students. Students write a prediction of what will happen if the bar
is cooled? Carefully place the metal bar in ice water and allow students to observe
that the bar bends back the other way. Students write on their worksheet why this
occurred. Students then answer questions related to the type of heat and energy
transfer that occurred. Heating of the bar was through conduction and radiation while
thermal energy was changed to kinetic energy.

Conclusion: Teacher and students will discuss scientific concepts demonstrated as
well as real world applications. (Ex: why sidewalks are made with spaces between
the sections, why doors are sometimes hard to open in the summer, why bridges are
built with expansion joints )

Evaluation: Exit cards will be filled out by the students with a few questions
pertaining to the content of the lab.

Extensions:

--Students identify the type of energy transfer occurring during different steps of
fabrication.

-Students calculate the kinetic and potential energy of items in a fabrication plant.

-Students research how bi-metal strips are used in thermostats on furnaces and air
conditioners to control the temperature. ( When the temperature in a room reaches a
certain temperature, the bi-metal strip will bend enough to close a circuit and turn
on the furnace or air conditioner)









HUCK HUGHES
COLUMBIANA COUNTY CAREER AND TECH CENTER
WELDING

GRADES 11 AND 12

RBS MANUFACTORING
145 EAST MARTIN STREET
EAST PALENSTINE OHIO 44413

VICE PRESIDENT — RICK SEVERS Ir.

LESSON PLAN

HOW A COMPANY OPERATES

Objective

To prepare students for the transition from high school to industry by garuering understanding of how businesses
operate and using this information to assist making a smooth transition into their future career. This project is a
cross-curricular unit. \

Financial Literacy:

o Students will look at all financials and how you would figure out all of the financials associated
with running 8 business.

o Students will understand benefit packages.~ ( wages,vacations,insurances)

o Students will gain a complete knowledge of how companies estimate projects with all the above
items factored in.

o  Students will write up an estimate and make sure operational costs are covered and setup a
budget.

= Literacy:

o Students will understand writing and how it appliss to running a business effectively



o Students will fook at writing business documents necessary in running a business (quotes,
gstimates, etc)

o  Students write descriptions of the products for advertising,
o Students will practice speaking skills.

o Students will devalop speaking/communication skills appropriate for the workplace.

+  Welding and Materials Joining:
o  Students will understand creating a blueprint
o Students will understand creating 2 prototype
o Students will understand customer relations and marketing of their project.
o Students will utilize the different squipment in weld Jab to create prototype.

1. Students will be separated into groups to establish a mock company. They will be expected to rum everything
exactly the way a business owner would have to do things when creating a start-up business.
2. Each student is given a role in their company: i.e. president, sales leader
3. Sindents create a company name and then design a project that they believe will have positive sales in our area.
This would require research of the market and the economic area in which they will be selling,
4. Students will design e product, create & blueprint, and create an estimate for the project using additional costs:
Materials
Manpower
Shop costs

5. Students to fabricate a prototype of their designs in weld lab
6. Students will collaborate with the interactive media class to create an infomercial for their product to be broadcasy

at lunch.
7. The items created will be produced per orders taken and all proceeds will go towards winter coats and supplies for

the welding materials joining career path
8. Proceeds from the grant will go towards supplies for students’ prototypes

9. As part of the project, students will be required to research items such as:

o Market for project: hitp//www.sha gov/content/do-vour-market-research

»  Cosis of similar items that may be available from outside sources

»  How to create a legitimate business: ptip://www sba.gov/content/follow-these-steps-starting-business.

+  Uses of product and population they will be marketing to.
10. Students to write a paper outlining the project and the leamning experience of the projects.making sure that they
reflect on all aspects of the project and the what they have learned from the process of how a coripany operates .









Pam Lubich
Chaney STEM/VPA Campus
STEM Coordinator

Thomas Steel Strip — Tata Steel Plating
2518 West Market Street
Warren, Ohio 44485

Title of the Lesson Plan: Is a Manufacturing Career Right For You?

What’s the Connection?: The manufacturing sector has long had trouble finding skilled applicants for
its jobs and at the same time we have unemployment. Part of the reason for this may be that students
have never considered manufacturing as a career.

Objective: The object of this lesson is to introduce early high school students to careers in the
manufacturing industry and to develop teamwork, research and presentation skills.

Skills Being Utilized/Eligible Content:

CCSS.ELA-LITERACY.W.9-10.7
Conduct short as well as more sustained research projects to answer a question (including a self-
generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize

multiple sources on the subject, demonstrating understanding of the subject under investigation.

CCSS.ELA-LITERACY.W.5-10.8

Gather refevant information from multiple authoritative print and digital sources, using advanced
searches effectively; assess the usefulness of each sowrce in answering the research guestion; integrate
information into the text selectively to maintain the flow of ideas, avoiding plagiarism and following a

standard format for citation.

CCSS.ELA-LITERACY.SL.9-10.4
Present information, findings, and supporting evidence clearly, concisely, and logically such that
listeners can follow the line of reasoning and the organization, development, substance, and style are

appropriate to purpose, audience, and task.

CCSS.ELA-LITERACY.SL.9-10.5
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in

presentations {o enhance understanding of findings, reasoning, and evidence and to add interest.

Recommended Teaching Time: approx 5 class periods

Materials: computers/laptops/tablets, posterboard, markers















4, The remaining shape forms a trapezoid. Fold the trapezoid so that the long base and the
shorter wp edge meet,

5. Unfold the top half of the paper to the middle of the original top edge.

Unfold from the original top edge down 1o the opposite side original bottom edge.

7. 'The shape now has three folds. Cut on the folds and save the four pieces. (2 trangles, 1
square, | parallelogram.

o

Questions 1. Name the 7 shapes that have been formed. Use geometric terms (o describe
each of the shapes formed.
2. Are any of the shapes congruent?

Have the students put the tan gram pieces together so that they form the original
shape they started with. Now have the students find the fractional value of the
tan gram. Students may assume the original value is 1.

EVALUATION
1. Students will name the seven shapes that have been formed
1. 1 Square: all sides congruent, four right angles, oppusite sides are parallel
2. 2large Congruent lsosceles Triangles, 3 sided figure, base angles are equal, both legs are
congruent

3. 1 Parallelogram, opposite sides are congruent and parallel
4. 2 small Congruent Isosceles Triangles, three sided figure, base angles are equal, both legs are

congruent
5. 1 medium sized Isosceles triangle, three sided figure, base angles are equal, both legs are
congruent
2. Are any of the shapes congruent?
1. 2 large Isosceles Triangles

2. 2 small Isosceles Triangles












up with 10 guestions that they can use to obtain information to measure the
customer satisfaction levels. Students should quantify each response (for
example 1, 2, 3, 4, or 5 with 1 being low satisfaction and 5 being high satisfaction).
Students should divide up the responsibility to survey their peers, making sure
that a diverse population is being considered.

Provide each group with a rubric which will be used to evaluate their
performance.

Day 3:

Groups will enter all survey data and summarize their findings using tables and
graphs in excel.

Students should sort and analyze the data using “Pareto’s principle” as a guide to
determine the highest priority issues that will improve customer satisfaction.
Each group should come up with several recommendations which can be
supported by their findings to improve customer satisfaction.

Day 4:

On the third day, student groups will present their findings to the class.

Class members will perform a peer review of each groups’ performance using the
pre-established rubric. Students will quantify each response (for example 1, 2, 3,
4, or 5 with 1 being low satisfaction and 5 being high satisfaction).

Student Evaluation - Day 5:

Each group will receive the feedback from their peers. They will summarize this
data in a spreadsheet and use these results to critique their own work. Each group
will then summarize what they would do differently if they were given this project
to do a second time. Additional bonus points will be given for each group’s ability
to learn from their mistakes.

Conclusion:

e At General Motors, the quality control department is continually monitoring

customer satisfaction data in order to improve their product. With so much data
to monitor and prioritize, companies like General Motors are continually utilizing
spreadsheet type programs to aid them in defining and prioritizing their
improvement projects. In this lesson, students will be given a real world customer
satisfaction project to analyze and make recommendations. They will also use this
same process to evaluate and critique their own project work.












B. JOB AVAILABLE: Sales/Inventory Clerk
EXPERIENCE: Wal-Mart cashier and stock person
SKILLS: Good communicator, cash register operator
EDUCATION: High School Diploma

C. JOB AVAILABLE: Mechanic trainee

EXPERIENCE: Meachanic for Reliable Auto

SKILLS: Capable of completely overhauling or rebuilding most car engines
EDUCATION: Certificate in Auto Mechanics

Directions

PART | - APPLICATIONS

Step 1: introduce this lesson by handing each student the Job Application Printable as they walk into the
classroom. Instruct them to complete the application as though they were applying for a job right now. If
they have a job, they may use that as a reference. If not, ask them to think about where they would like to
work. Encourage them to use the information from their rasumes and career portfolios to hailp them.

Step 2: Collect the applications. Ask students o assemble in their small groups. Redistribute the
applications randomly, asking each team o critigue them. The team should generate a list of positive
aspects and suggestions for improvement for each application.

Step 3: Upon completion, ask each team o share their lists. Generate a discussion of common errors and
ways to improve. Using the transparency, model a complete application. Make sure students understand
the foflowing list of "dos and don'ts.”

DO

Read the form thoroughly sc that you put relevant information in appropriate sections

Follow the instructions accurately (e.9. ink color, continuation sheets, block capilals)

Answer the questions with evidence from your experiance which demonstrates you

Know what job involves

Keep a copy of your form so that you can use i to prepare for an interview or complete other forms
Write using active words and I/Me siatements

Put a positive emphasis on your experiences

g & 5 » o ® B

DON'T

Leave any sections blank

Wiite illegibly or cross things out

Fail to research the employer and the type of work for which you are applying
Leave gaps in your employment/study record

Misspell words

e & @ ® o

Step 4: Explain that 2 standard application form is an opportunity for students to promote their









Lisa Perr
East High Scheol
English Grades 9-10

Specialty Fab Dave Hughes,
Owner

11960 South Ave.

North Lima, OH 44452

Title:

Connection: The students will practice writing instructions on how to make a
paper airplane. They will also practice making a paper airplane from seeing a visval
step by step without written instructions. This is a basic simulation to the blue
prints and written modifications and revisions that appear on a blue print work
order for each station of the fabrication shop.

Objective: Apply knowledge of transitional words, active and passive language to
create a set of instructions.

Skills: Reading comprehension, grammar and vocabulary usage, collaboration and
communication.

Teaching Time: Two 90 minute blocks

Materials: Internet access, copies of visual instructions see

Choose the number of designs per group.
paper/pen or computer access for composing and rulers.
Copies of “How to Catch River Crabs” see
http://grammar.about.com/od/essayassignments/a/rivercrabsessay.htm

Lesson: Dayl

s Introduce lesson by reviewing and practicing using transitional words and
active and passive vocabulary.

= List on Sign paper/Hang on the wall for reference

» Separate students into groups of 4

» Have students read a copy of How to Catch River Crabs and answer the
questions about the essay.

*  Go over answers and findings taking turns asking each group



Give a brief explanation of the next lesson.

Each group is to create a business name (explain that their business will be
making airplanes)

Design a Logo

Instruct each group to assign each member a job for the following days
assignment

Students will be asked to get into their groups

Have them display their business name and logo in front of their group

Hand out copies of visual instructions to one of the airplanes

Each group is instructed to create a set of written instructions for making the
airplane

When groups are done writing instruct them to switch directions with the
other groups

Each group is then instructed to follow the directions to make the plane.

Conclusion:

This lesson will enable students to understand the importance of communication
through written instruction and the use of precise language for application in the
work force.

Evalu

ation: The students will self assess each other according to participation in

each group. There will also be a grade assessed for group written instructions. A
rubric will be designed for written expectations.

Extensions:

L 4

L 4

®

Challenge each plane in a race

Use mathematics to determine angles

Have students build something by using specific materials
supplied by teacher and write directions to see if it can be
duplicated by following student written directions






























Richard S. Scarsella
Choffin Career & Technical Center, Youngstown, Ohlo
Vocational Education, Grades 11-12

KTSDI
801 E. Middletown Road
Youngstown, Ohio 44452

Lesson Plan Title: What are soft skills in the workplace?

Connection: Students of today need soft skills’ competencies to become the workers of tomorrow.

Lesson Plan Objective: Students will explore/identify/explain/compare/contrast what soft skills are and why

they are important for employment.

Skills Used; Computer skills, Investigative skills, and Analysis skills,

Recommended Teaching Time: One class period, no less than forty-five minutes.

Materials; Computer access, Poster materials, Markers, Tape.

Body/Lesson/Activity:

1)
2)

3)
4)
5)
6)
7)
8)

Students will be grouped in groups of four, with a reporter and recorder determined.

Students will be instructed to use the computer to explore what the phrase soft skifls means and to
make notes on the same. Students will be told to differentiate soft skills from hard skills.

Students will list examples of soft skills on the posters, using markers.

Groups will tape their posters around the room.

Students will compare and contrast notes from each group, while reporters report findings.
Students will be instructed to prioritize six necessary soft skills for general employment.

Each group will give their reasons for their selections.

Students will note similarities and differences in their selections.

Vocabulary: Soft skills, Hard skills, Teamwork, Communication, Flexibility, Patience, Time Management, Self-
Motivation, Positive Attitude, Work Ethic, Dependability, Critical Thinking, Creativity, Emotional Intelligence.

Conclusion: Posters will stay posted around the classroom. Students will be encouraged to self-reflect
on what “soft skills” they now possess and on what “soft skills” they need to develop for employment.

Evaluation/Assessment; A Pre-test and Post-test, either teacher-made or industry/government
sponsored, will be utilized. They do not need to be administered on the day of the lesson.

Resources:

Career Builder Survey, Harris Poll, February 10, 2014 — March 4, 2014,
Soft Skills to Pay the Biils, United States Department of Labor, 2014 edition.












Body/Lesson/Acfivity:

View and take notes from the PowsrPoint on Technical Writing. Brainstorm in pairs (two brains are better than
one) the types of technical writing they are familiar (give a few minutes). Remind students to go as far back in
their life as they can remember and recall more materials which could be considered technical writing (a few
more minutes). Discuss how “procedural” works into technical writers. Students will then get up and go to
write on the board the types of procedural technical writing they may come across in the future.

Discuss what their use of procedursl technical writing will be in the future. How can they use it today? (Apply
to their career Jab and how the ELA Standards affect PTW). Discuss objectives of lesson — final product
assignment,

Read and analyze various instructional documents. Watch instructional videos. Discuss key words,
organization, text complexity, speed of procedure, relevance, impact, effectiveness, ete. (Quality Assurance)

Provide procedural writing example from Starr Manufacturing (XYZ Manufacturing). Read individually,
analyze, highlight key aspects, coutent or organizational traits that are recognized. Compare and contrast both
procedures (SOP vs QMP), define use vs. usefulness.

Students designate final product (on contract form) and produce a pre-writing activity of their choice.

Students read and analyze peers pre-writing activity, determine positives and negatives (QA). Make
adjustments to pre-writing.

Using computers, designate a template, set up heading (following written directions given by teacher —
Microsoft Word (tables and such).

Create a procedural technical writing document specifying the building of a useful final product (doghouse,
bunk beds, swing set, etc).

Conclusion:  Students will share their procedural technical writing packets. We will also give the packets to
the students’ Career Discovery Program instructor to address any issues in the procedural technical writing
packets.

Evaluation:

Notes +,/, or-

Two Brains are Better +, /, or - (self-evaluation)

Get Up & Go + /, or-

GA +, /, or - (self-evaluation)

Contract /10 points

Pre-Writing Activity /20 points

QA (others) /30 points

Checkpoints /30 points

Final Rubric /100 points (4 point rubric, 6 traits)

AEED L L L. BE PO s oo ERE e LSS P €Y A e s A SE 4









Kara Sertick (Pages 3 and 4)
East- Youngstown City Schools
Math- 7th & Bth Grade
Dearing Compressor and Pump
3974 Simon Rd. Youngstown, Ohio 44512

Robert ChristoffiHR

Ratios and Proportions in the Manufacturing Workplace

Connection- Ratios and proportions are used evaryday in the manufacturing workplace.
Objective of the Lesson Plan-
Mathematics Mode! Curriculum
Domain: Raties and Proportional Relationships
Cluster: Analyze proportional relationships and use them to solve real-world and mathematical problems.
Standards:
1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities
measuwred in like or different units.
2c. Represent proportional relationships by equations.
Skills Being Utilized: Students will utilize their skills of selting up proportions. This will include common algebra skills such as
sefting up algebraic equations and solving for a variable.
Recommended Teaching Time: This can be taught in a ninety minute block period, and should be reviewed later to reinforce
skills.
Materials: Students will use paper, pencils, and they can work in partners if needed.
Activity
Problem #1: A bottle scrubber at Dearing Compressor has a dinmeter of three faet. Sticking out of the scrubber is
a pipe that measures 1.5 feet in diameter. Desring Compressor needs another bottle scrubber that is 3 times bigger in
diameter than the original scrubber. How big in diameter does the new pipe have o be in crder to match the proportions of
the previous scrubbser?
Problem #2: A pipe sales company recently made a safe that consisted of five PVC tubes for twenty dollars. if
Dearing Compressor wants to purchase 15 PVC pipe tubes, how much would their total cost be?
Conclusion: Students will present work on the slmo to share with the class,

Evaluation: Work will be collected to grade for credit (worth 5 points). No credit will be given for no effort on work shown.












- In the prior day of class students will have read the article “The Silk Route; 7,000 Miles
of History”, dealing with the journey of goods on the Silk Road.

- A short review of the summaries from the prior day will be used at the beginning of the
class in order to refresh their memories on the subject.

- Class will begin with a short discussion asking questions to the students including:

o Why was it worthwhile for people to attempt this journey?

o How could problems in one part of the route hurt people that are trading all over
the Silk Road?

o How does this compare to today?

- Class will then take part in an interactive presentation showing them pictures and
descriptions of the trade processes of the ancient world and today.

o This PowerPoint will help students to see the similarities and differences between
the modern day and the past.

- Students will then be given an overview of the process of operations that 1 observed at
Specialty Metals in order to show the students how people produce goods that are desired
by many people and businesses.

o This will also help students to realize why events in other parts of the world can
affect jobs and the economy in the US just as it would have in ancient times

- Students will be asked to compare and contrast the activities of modern businesses and
the people in the anctent world.

Matenals
Ttems needed for this lesson:

- Copy of “The Silk Route; 7,000 Miles of History”
- PowerPoint dealing with comparing the Sitk Road and the modern economy
- Pieces acquired during my experience at Specialty Metal Products

Estimated Time Needed
50 minutes, 1 class period, may extend based on discussion in class.
Conclusion

This lesson should show the students how many of the businesses in the modern and ancient
world were and are so closely connected and it will help to show them how they would help as
part of the manufacturing businesses in our area, This will help the students to understand how
economies and problems in other parts of the world can affect life here in the US, just as
problems in Asia could have, and did, lead to problems in Medieval Europe. The experience
gained at Specialty Metal Products will be key after being able to talk to management personnel
about supply and demand problems that they face in the modern market.

Asgsessment

Students will be asked to create and tum in a T-Chart detailing the similarities and differences
between the market today and in the ancient world. This will require students to look back at the
presentation and discussion from the class in order to complete this task, and also to draw
conclusions from the information given to them in class, thus testing their comprehension and
historical skills.

































Carlo Trafficante
Austintown Fitch High School
Mathematics: Grades 11-12
Ajax TOCCO Magnethermic
1745 Overland Ave. N.E., Warren, Ohio 44483
Gregg Richley, Plant Engineer & Health and Safety Manager
Title of the Lesson: Manufacturing a cylindrical can to minimize cost

What's the connection: The students will use trouble shooting skills to determine the dimensions of
a cylinder given a specific volume that will minimize the cost of producing the can. Once the correct
dimensions are determined by the students, they will use a blueprint to create the cylinder out of
poster board using the specifications determined by the employer. Students will need to be precise in
their computations and measurements when creating the cylinder.

Objectives/Learning Targets/Alignment to Standards: Geometry — Modeling with Geometry

G-MG.3: Apply geometric methods to solve design problems (e.g., designing an object or structure to
satisfy physical constraints or minimize cost; working with typographic grid systems based on ratios).

Skills Being Utilized/Eligible Content: Mathematical Practices addressed in this activity include;
Making sense of problems and persevere in solving them, Reasoning abstractly and quantitatively,
and Attending to precision. Students will need to be able to work with formulas (volume and surface
area of a cylinder), work with spreadsheets, add fractions and decimals, convert between fractions
and decimals, use trigonometry (law of sines or right triangle trig), and explain their reasoning and
logic so that anyone with a similar background can follow their logic.

Recommended Teaching Time: Two 50-minute class periods.

Materials: Access to computer software spreadsheet program (Google Docs), inches ruler with
16ths of an inch clearly marked, scissors, scientific calculator, tape, paper clips, and poster board.
NO PROTRACTORS ALLOWED.

Body/lL esson/Activity: Put students in groups of 3 and pose this scenario to each group. Your
employer has asked your team to design a cylindrical container for a bulk size powdered baby food
product that will hold 367 cubic inches (approximately 113 cubic inches) of product using whole
numbers only for the radius and where the radius 21 inch and height 21 inch. However, there is

one stipulation. You are asked to make the most cost effective can that will hold the amount stated.
Determine the dimensions of this can (radius and height) meeting all the specifications. Using a
spreadsheet, determine the dimensions of all possible cans and use the spreadsheet to confirm that
each will give us the indicated volume. Then determine the dimensions of the can that will be most
cost effective. Explain why your can will be most cost effective. After you have convinced the
teacher that your group has found the dimensions of the can that will be most cost effective, you will
be given a blueprint of the can. Read the blueprint and use poster board to create the cylinder to the
employer’s specifications ouflined on the blueprint.













Jamie Vande Steeg
Maplewood Middle School
8" Grade Mathematics

Roll Forming Corporation
250 MLK Jr. Boulevard
Farrell, PA 16121
Alec Moyer, P.E. Engineering Manager

Title of the Lesson Plan: Measuring Tolerance
What's the Connection?

At RFC, | was most inspired by the work of the Quality Control group. When a new item
is rolling it is the rasponsibility of the mill workers and Quality Control to ensure the
dimensions of each piece are within the tolerance given by the customer. The shapes,
angles, widths, and lengths of the first piece are inspected to the scale drawing. Each
part is given the greatest range of variation that will work for the customer. if the
measurements are not within the tolerance, then it is the responsibility of the mill worker
or engineers to fix the problem so the product meets the specifications. To measure all
of the different shapes, angles, lengths, and widths the team at RFC uses tape
measures, squares, micrometers, and measuring equipment. These measurements
RFC uses are in English yet many customers use Metric, therefore converting is an
essantial skill.

Objective of the Lesson Plan- Core Competencies

The students will measure using different tools. They will convert their measurements
to an appropriate form (English or Metric and decimal or fraction form). Finally, they
will check their accuracy with the given tolerance.

Skills Being Utilized/Eligible Content

The skills utilized in the lesson are English to Metric conversions, Metric to English
conversions, fraction to decimal conversions, decimal to fraction conversions,
measurement skills, application of the Pythagorean Theorem, numerical tolerance,
problem solving skills, and teamwork.

Recommended Teaching Time: 1 hour 30 minutes

Matorials: Tape measures, rulers, micrometers, bolts, washers, efc.



Body/Lesson/Activity

Prior to this lesson students should know how to convert from fractions to decimals
without a calculator. They should also know how to convert from Metric to English and
how to apply the Pythagorean Theorem. Conversion factors may be given to assist
students (1 in = 2.54 cm and 1 m = 39,37 in). Discuss with the students what is going fo
be measured in the classroom and give them a quick reminder of how to use all of the
measuring tools.

Students will be in pairs for this lesson. Each partner will measure different items in the
classroom like the length and width of chalkboard and iterms brought in like bolts,
washers, etc. They will measure with tape measures, rulers, and micrometers. Each
person should measure and record their personal measurement. Each group should
begin on a different item and circulate throughout the room so only one pair is
measuring the same item at a time. Remind students to label their measurements with
appropriate units.

in addition to measuring lengths, widths, and diameters, students should also measure
angles. To have the students verify if the angle formed between two objects is 80
degrees they will measure three line segments that would create a triangle. For
example, if you want them to verify if the angle between the wall and the floor is 80
degrees, place a point on the wall, corner, and floor and have the students measure the
lengths of all three segments.

Once the students have completed measuring give them a sheet with the tolerances of
each item. These tolerances should be in different units then they originally measured.
For example, if they measured the length of the chalkboard in inches you may give
them a range in centimeters. The tolerances should also be in different forms like
fractions or decimals. Each measurement should be converted properly and checked
by the students. In order to verify the 80 degree angle measurement, students will need
to place their line segment measurements into the Pythagorean Theorem and verify if it
works or not.

Once students have converted their measurements they need to check to see if they fall
into the permitted rangs. If not, they need o figure out if they made a mistake in
measuring or converting. This gives time to reflect, discuss, and problem solve with
their partners,

Conclusion

This lesson should demonstrate the importance of measuring and converting in the
manufacturing workplace. It also shows how measuring is an estimation which is why a
range of measurement may work for a given item. Finally, it allows students to build
soft skills like teamwork and communication.

Evaluation

Students will be evaluated on their measurements and conversions. Since this is a
review lesson, students will be assessed on the percentage of measurements converted
correctly and in the appropriate tolerance range.












The teacher can use many scenarios. For this example, the delivery of generic corn
flake cereal will be discussed. The company lists many ingredients, but for tis exercise,
the student is responsible for delivery of the corn flake product, acquiring the materials
raw corn, sugar, and diesel fuel.

The students will research the basic rules imposed on commercial truck driving
{(hours behind the wheel, hours on truck-related duties [loading/unloading], resting time).
They will find the current pricing of comn and sugar using real time information via the
Internet. Sites like CNN, Google, and Yahoo contain many links to research these
pricings. Using a search engine, the students will need to find the amount of fuel needed
to move the truck through the various stops and cost associated. As there may be multiple
options for a delivery route, care in the organization of the data as the spreadsheet is
developed is essential.

For the actual locations for the route, many options are available. For weaker
students, the teacher can limit the number of locations. In other words, the teacher can
stipulate the delivery of corn flakes and the pick-up of the raw materials occurs within the
same towns. For the more advanced thinker, the teacher can tailor the scenario to involve
multiple locations, necessary detours, or place restrictions on the delivery side (i.e.:
delivery on during night hours or pick-up only during midnight to 6:00am). This
complicates the data elements enough to make the challenge more intriguing to find the
optimal solution path.

The final product required of the students will be:

(1) A delivery schedule for the truck driver that includes road route directions, stop
locations with times, description of the type of stop (deliver corn flakes, collect
sugar, ...)

(2) A detailed spreadsheet detailing the possible routes and the costs associated with
each schema

(3) A “works cited” page, of sorts, to document where the information was pulled in
their research.

Evaluation: The final product for each student (or student group) will vary greatly. The emphasis
shall focus on reliability, readability, and organization of the schedule and the cost
analysis. The students will be encouraged to explain their thought processes as the project
develops.

Depending on the level of difficulty placed into the scenario by the teacher, other
components can be assessed for accuracy. For example, was a map included in the route
planning for the driver, how much fuel is needed for certain parts of the trip, or can you
plan the route missing many toll roads.












The first question of task one in the activity will have students investigate how many sheets of metal are needed to process
a job. Each sheet of metal is 48" by 96" and there are three types of circles that need to be cut. 1,500 pieces of 42", 5", 7”
diameter circles need to made. Students are to record their required information in an organized, logical order (I will not be
telling students exactly what needs 1o be calculated to figure this problem out — | want students to work together to decide
what information needs fo be calculated on their end to get fo the final answer of how many sheets of metal is needed).

Once students have figured out how many sheets of metal are needed, | will have them briefly explain to me their answer
and their process to get approval to move forward. This will allow me to guide those who may be headed in the wrong
direction, or to challenge those who are moving forward quickly (I may not be looking for exact answers but instead am
looking for the correct processes}. The next question will have students calculating the total weight of the sheets of metal
needed. Here the students will know the thickness of a sheet is 0.285" and will need to make the connection that they need
to use the volume and density. Here is where students will research how many pounds per cubic inch are needed to solve
this problem. (Hopefully students will come up with a number around 0.2904 Ibs.) There are different types of metals that
can be used (and even steel) so if come up with a different value | will ask them why they choose this number and where it
came from. This will allow different groups to possibly have different answers than others but all still be correct. This will
complete task one.

After task one, students will then be given a blue-print of a specific part. This part is also circular but will have the inside cut
out. Here is where students will need to work with conversions between metfric and English. The question in this task will
have students figure out how many pieces can fit inside a shipping box. Again, | will not specifically tell students what
calculations need to be made but instead have them work together in figuring out what need to be done fo correctly answer
this question. Students will be given the information that the box size is 22,140 cubic inches and the washer will have an
outside diameter of 55.8 millimeters, inside diameter of 28 millimeters, and thickness of 3 millimeters (be sure to watch the
difference in units!). To end, students can figure out how much the pieces weigh inside the box.

An extension task can then be to figure out the area of a part from a detailed given blue print. Or, students can enter their
activity information info an Excel worksheet to organize their data in an efficient way that can be used for other similar parts
that may be made inside the manufacturing workplace.

Teaching notes:

1. Do not answer student questions until they have a start to a specific task. Let them know that they need to start the
question with as much as they know and try something before giving up and asking the teacher.

2. Remedial groups can use graph paper to visualize the sheet of metal and a compass can be used to draw (instead of cut)
out the circular pieces.

3. Re-enforce the concept of approximate appropriately, rounding and estimating appropriately, and being sure to label units
of measurement throughout.

Conclusion: This lesson should demonstrate to the students that workers in manufacturing need o know a variety of math
skills that they will use every day (conversion, blueprint reading, and measurement.) Not only will they be using math skills,
but also be aware that problem solving and teamwork skills arise daily.

Student Evaluation: Students are expected fo get through task 2. Some remedial students may only get through task 1
and that is acceptable (they may also work outside the classroom if needed). Advanced sludents should make it o task 3
and find a reasonable place to end their activity if they do not get all the way through this task. Students should be
conversing with the teacher throughout the activity to give them a better understanding of what they need to accomplish to
finish this activity.












1} Students will write this question into their student journals to write initial reflections and
reactions for further discussion later

2) After initial question response in journal, students will review with instructor various
geographical places around the world where {TV products are shipped

3} After map and geographical instruction, students will review vocabulary terms associated with
geographical maps and charts

4) Students will then be a given a blank worksheet map to fill in the international and domestic 1TV
products are shipped to work together in groups of four

§) Students will be able to review book, in-class, and instruction materials to fill in geographic
worksheets

6) Upon completion, teacher will review on map where ITV products are shipped

Asspecment:

1} Studentresponses to teacher geographic review questions
2} Teacher review of maps students fifled out during group and individual discussion
3) If needed, teacher review of student journals or map quiz upon completion of lesson

Homework: If needed, teacher will schedule map quiz upon completion of lesson

Concluslon: Teacher will review all assessments and homewark as needed for gbjective completion

Evaluation: Teacher will reflect upon any necessary changes in lesson upon complation









