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CSP Mini-Lesson 14
Mini-Lesson Standards: (1) Use mathematical operations to solve job-related problems; (2) Use paper and pencil or technology to solve problems; (3) Judge the reasonableness of numerical computations and their results.

Mini-Lesson Correlations: Math, critical thinking, problem solving

Engineering Technician

Engineers are needed in every career cluster and pathway. From designing fighter jets to growing organic foods, from erecting tall buildings to finding more absorbent diapers, from building outrageously fast roller coasters to creating instant messaging systems, an engineer has had a handle in coming up with the final product. 
As an engineering technician, your job is to assist the engineers with research and development, collect data, solve technical problems, and handle other tasks as directed. One of your responsibilities is to help the engineers set up and operate electronic monitoring equipment at a job site. This equipment collects data that the engineers analyze and use for guidance as they complete each job. 

Engineering Technician (Continued)
Engineering technicians perform tests and experiments according to strict procedures. Some technicians make models of new designs for 
commercial products, machines and equipment. 
Engineers and engineering techs look for specific information, such as wind patterns, the effect of environmental conditions on a project, and other variables that might affect the final design of a project. For example, how strong does a skyscraper have to be in order to withstand the winds that are common to the location?

After the results of data are known, an engineer prepares charts and graphs and writes progress reports on the information that is gathered. 

What skills and personal qualities do you believe you will need in order to be a successful engineering technician?

Skills needed by an engineering
Personal characteristics needed by an

    technician:
engineering technician:


_________________________
____________________________

_________________________
____________________________

_________________________
____________________________

_________________________
____________________________

You've Made Your Bed
Environmental Roadbuilders, the company where you work, has landed a contract from your state government to build a road connecting two major highways.  You are the civil engineering technician assigned to the job and your supervisor has asked you to determine how much dirt must be removed from a strip of land so that it can be turned into a roadbed that will be filled with sandy gravel. 

The road bed must be 3 miles long, 16 yards wide, and 2 feet deep. To calculate the amount of dirt to be removed, you need to know the following information. Your answer will be in cubic feet (length x width x depth). Show your work in the spaces provided. 
1.
How long will the roadbed be in feet?


_____________

Note:  1 Mile = 5280 feet; 1 Yard = 3 feet. 

2.
How wide will the roadbed be in feet?


_____________


Note:  1 Mile = 5280 feet; 1 Yard = 3 feet. 

3.
Calculate the cubic feet of dirt to be removed. 
_____________

 
Order the Sandy Gravel

The lead engineer asks you to order the number of truckloads of sandy gravel that will be needed to replace the dirt that was removed. You know from experience that sandy gravel is measured in cubic yards and that one truckload equals 20 cubic yards. 

Note:  (27 cubic feet = 1 cubic yard)

     1. How many cubic yards of sandy gravel should you order?
________

(Cubic feet removed divided by cubic feet per yard)
2. How many truckloads of sandy gravel should be delivered? ________

(Cubic yards needed divided by cubic yards in one truckload)




This Bed is Not for Sleeping

Staying within the project budget is important to the engineering team, and you always send an e-mail to your engineering supervisor to let her know the cost of each item you order. Sand & Gravels, Inc. charges $7.80 per cubic yard plus $76 transportation per load to cover the driver’s pay, fuel, and wear and tear on the equipment. Calculate how much the sandy gravel for the roadbed will cost.

1.

Cost of materials





_____________

2.
Transportation expense




_____________


3.
Total cost for sandy gravel



_____________
Instructor’s Guide

Many students already know they want to become an engineer, while thinking of a career in engineering is somewhat scary to other students. They see this field as confined only to solving quadratic equations and using Ohm’s Law, or thinking about theoretical concepts. With this Mini-Lesson, your students will explore the wide variety of opportunities in the field of engineering.

Suggest to students that they may start as an engineering technician—the person who handles a portion of the project details (sometimes called a project assistant or similar term)—and “work up” to engineer with additional education and training. “Working up” will take more time than going directly to a four-year college of engineering, but illustrates to students that there is more than one way to reach a career goal. A two-year degree is usually required for engineering technicians.


You can expand a discussion of engineering technicians by sending students to the Web site below that contains additional information about education, skills, and salaries of engineering technicians.
http://www.bls.gov/k12/science05.htm
Instructor’s Guide (Continued)

To further expand the lesson, suggest that students go to the Web site of the American Society for Engineering Education and read the Engineering—Go for It information. Before class, review the wealth of additional information that is available on this site. The Engineering—Go for It bulletin is available for a small fee if you wish to purchase it for your classroom.

http://www.engineering-goforit.com/optionsFINAL4.pdf
To continue to expand this lesson, you may wish to add a section on English by asking students to write a memo or e-mail that explains the cost of the materials and transportation to the engineering supervisor. An interesting Web site on highway building is available at: 

http://www.gnb.ca/0113/build-roads/hwy-construction-t2-e.asp
A portion of this week’s E-Lesson is taken from Hands-on-Academics, Series I‑Math. Hands-on-Academics consists of lessons on 64 popular careers and can be purchased in formats for: (1) general career courses, (2) academic courses (English, math, science, social studies), or (3) career cluster programs. For more information about Hands-on-Academics, or other CSPG products, please visit our Web site where you may request free samples.
Solutions to Activities
Engineering Technician
Skills needed by an Engineering Technician
Personal Characteristics needed

Mathematics

Chart-reading and drawing ability


Knowledge of standard data collection 
techniques


Willingness to follow established 
procedures


Computer software skills


Report writing skills


Organizational skills


Additional answers are acceptable
Willingness to learn

Respect for following a process

Confidence to use expensive,   specialized equipment
Orientation toward detailed work

Cooperation
and Teamwork
Willingness to follow orders
Additional answers are acceptable

You've Made your Bed 

1.   15,840 ft.

2.   48 ft. 

3.   1,520,640 cu.ft.
Order the Sandy Gravel

1.    56,320 cu. yds.
2.   2816 truckloads 

Solutions to Activities (Continued)
This Bed is Not for Sleeping

1. $439,296.00

2. $214,016.00

3. $653,312.00
Related Materials
If you found today’s Mini-Lesson to be effective with your students, you will want to provide additional assistance in the integration of math with careers. For a preview of similar materials, go to our Web site and review Hands on Academics and A Lesson A Day.
Web site: www.careersolutionspublishing.com
E-mail address: csp@careersolutionspublishing.com
Telephone: (888) 299-2784
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