
ENGINEERING & TECHNOLOGY EDUCATION DESCRIPTIONS 

Department Chair: Brent Schultz schultzb@centergrove.k12.in.us 

 
Engineering & Technology Education courses are grouped in four clusters, each containing an introductory course 

to provide the basis for further study within that cluster.  These clusters include Communication, Construction, 

Manufacturing, and Transportation Technologies.  There is also an introductory CAD/Drafting course that can serve 

as a pathway between the cluster courses to the advanced course field of engineering.  The Project Lead the Way 

courses are offered for students interested in the fields of engineering. 

 Students should consider taking the following Engineering and Technology courses if you are interested in: 

 

Business, Management & 

Marketing 

Introduction to Communication, Computers in Design and Production,  
Introduction to Advanced Manufacturing and Logistics 

Education & Human 

Services 

Introduction to Communication 

Engineering & Technology All PLTW Courses, Computers in Design and Production, Introduction to  
Communication, Introduction to Manufacturing, Introduction to  
Transportation, Introduction to Construction, Introduction to Advanced  
Manufacturing and Logistics 

Manufacturing & 

Construction 

All PLTW Courses, Computers in Design and Production, Introduction to  
Manufacturing, Introduction to Advanced Manufacturing and Logistics,  
Introduction to Construction 

Fine Arts, Design & 

Communications 

PLTW IED and CEA Courses, Introduction to Communication,  
Computers in Design and Production 

Health Services Introduction to Communication 

Legal & Government PLTW CEA Course, Introduction to Communication 

Natural Science & 

Resource Management 

Introduction to Communication, Introduction to Construction,  
Introduction to Transportation, Introduction to Manufacturing 



Introduction to Manufacturing (4784) 
CGHS Course #: TE131 
Grade Level: 9, 10, 11, 12 
Length: 2 Semester 
Credit(s): Two 
Weighted Course: No     Dual Credit: No 
Prerequisite(s): None 
 

Introduction to Manufacturing is designed to 
provide students with opportunities to explore 
career offerings and technical aspects related to 
organizations producing consumer and 
commercial products.  Some of the topics 
include: technical drawing, system and process 
analysis, design principles, safe operation of 
hand and power tools, and mass production 
techniques.  Instructional resources will include 
traditional presentations, student centered 
research, and hands-on projects. Students have 
the opportunity to earn the Precision Exam 
Indiana Career Skills in Manufacturing 
Technology Certificate. 
 

Introduction to Advanced Manufacturing and 
Logistics - HIRE Technology (4796) 
CGHS Course #: TE132 
Grade Level: 9, 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Recommended Lexile: N/A 
Weighted Course: No     Dual Credit: Yes 
Prerequisite(s): None 
 

Introduction to Advanced Manufacturing and 
Logistics is a course that specializes in how 
people use modern manufacturing systems with 
an introduction to advanced manufacturing and 
logistics and their relationship to society, 
individuals, and the environment. Students 
apply the skills and knowledge of using modern 
manufacturing processes to obtain resources 
and change them into industrial materials, 
industrial products and consumer products. 
Students investigate the properties of 
engineered materials such as, and study six 
major types of material processes: casting and 
molding; forming; separating; conditioning; 
finishing; and assembling. After gaining a 
working knowledge of these materials, Students 

are introduced to advanced manufacturing, 
logistics, and business principles that are 
utilized in today's advanced manufacturing 
industry. Students gain a basic understanding of 
tooling, electrical skills, operational skills, 
inventory principles, MSDS's, chart and graph 
reading and MSSC concepts. There is also an 
emphasis placed on the flow process principles, 
material movement, safety, and related 
business operations. Students have the 
opportunity to develop the characteristics 
employers seek as well as skills that will help 
them in future endeavors.  This course offers 
the opportunity to earn 6 college credits and 
Industry Credentials: MSSC: Certified Logistics 
Associate, and Manufacturing White Belt. 
 

Advanced Manufacturing I - HIRE Technology 
(5608) 
CGHS Course #: TE135 
Grade Level: 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: No     Dual Credit: Yes 
Prerequisite(s): Introduction to Advanced 
Manufacturing and Logistics 
 

Advanced Manufacturing I is a course that 
includes classroom and laboratory experiences 
in two broad areas: Industrial 
Technology/Software Controls and 
Manufacturing Trends. Domains include safety 
and impact, electricity, manufacturing 
essentials, fluid power principles, mechanical 
principles, lean manufacturing, and careers in 
advanced manufacturing. Hands-on projects 
and team activities will allow students to apply 
learning on the latest industry technologies. 
Students take this course with the goal of being 
a skilled machine operator, repair technician, or 
working in management at any company that 
produces goods and services using advanced 
manufacturing techniques. 
 

Robotics Design and Innovation (4728) 
CGHS Course #: TE140 
Grade Level: 9, 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
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Weighted Course: No      Dual Credit: No 
Prerequisite(s): None 
 

Robotics Design and Innovation is designed to 
provide students with opportunities to explore 
career offerings and technical aspects related to 
robotics in industry and society overall.  This 
relatively new technology is applied in a variety 
of fields including: manufacturing, medical 
devices and procedures, security, and food 
preparation to list a few.  During the full year 
course, students will complete a variety of 
hands-on projects with increasingly higher 
levels of difficulty and creativity.  Initially, 
students will build predetermined VEX IQ robots 
to illustrate the use of common robotic 
components.  Eventually, students will be 
designing their own VEX EDR robotic system to 
complete a series of challenges leading to an in-
class competition as a final capstone activity.  
Team building, problem solving, and design 
process will be additional skills introduced and 
developed in the course.  Instructional 
resources will include traditional presentations, 
student centered research, and hands-on 
projects. 
 

Introduction to Communications (4790) 
CGHS Course #: TE211 
Grade Level: 9, 10, 11, 12 
Length: 2 Semester 
Credit(s): Two 
Recommended Lexile: N/A 
Weighted Course: No   Dual Credit: No 
Prerequisite(s): None 
 

Take every English class you've ever been 
through. Sprinkle in some art.  A dash of 
engineering and design. Then add just enough 
creativity to push the edge.  You have the 
makings of communication.  In this course, we 
will evaluate different communication systems.  
The purpose, principles, and elements of 
communication will guide the evaluation and 
development of communication within business 
and advertising as well as the world around us.  
Over the course of the year, we will transform 
the way you look at every form of 
communication that comes your way. 
 

Introduction to Construction (4792) 
CGHS Course #: TE223 
Grade Level: 9, 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Recommended Lexile: N/A 
Weighted Course: No      Dual Credit: No 
Prerequisite(s): None 
 

Introduction to Construction is a course that 
will offer hands-on activities and real world 
experiences related to the skills essential in 
residential, commercial and civil building 
construction. Students will be introduced to the 
history and traditions of construction trades. 
They will also learn and apply knowledge of the 
care and safe use of hand and power tools as 
related to each trade. In addition, students are 
introduced to blueprint reading, applied math, 
basic tools and equipment usage, and safety. 
Students will demonstrate building construction 
techniques, including concrete and masonry, 
framing, electrical, plumbing, dry walling, HVAC, 
and painting as developed locally in accordance 
with available space and technologies. There is 
an opportunity to earn the Precision Exam 
Indiana Career Skills in Construction Trades 
Foundation Certificate. 
 

Introduction to Transportation (4798) 
CGHS Course #: TE242 
Grade Level: 9, 10, 11, 12 
Length: 2 Semester 
Credit(s): Two 
Weighted Course: No     Dual Credit: No 
Prerequisite(s): None 
 

Introduction to Transportation is an 
introductory course designed to help students 
become familiar with fundamental principles in 
modes of land, sea, air, and space 
transportation, including basic mechanical skills 
and processes involved in transportation of 
people, cargo and goods. Students will gain and 
apply knowledge and skills in the safe 
application, design, production, and assessment 
of products, services, and systems as it relates 
to the transportation industries. Content of this 
course includes the study of how transportation 
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impacts individuals, society, and the 
environment with projects being created in 
each mode of transportation. 
 

Computers in Design and Production (4800) 
CGHS Course #: TE251 
Grade Level: 9, 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: No    Dual Credit: Yes 
Prerequisite(s): None 
 

Computers in Design and Production is designed 
to provide students with opportunities to 
explore career offerings and technical aspects 
related to applying computer technology in an 
industrial setting.  Specifically, students will be 
given an opportunity to develop basic technical 
drawing skills, use of CAD programs, and robot 
programming.   Projects will be completed using 
software such as Autodesk(R) Inventor, 
Autodesk(R) Revit and RobotC.  Instructional 
resources will include traditional presentations, 
student centered research, and hands-on 
projects. This is a dual Credit course. 
 

Industrial Automation and Robotics 1 (5610) 
CGHS Course #: TE240 
Grade Level: 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: No         Dual Credit: Yes 
Prerequisite(s): Two of the following three 
courses must be completed with a C or better: 
Algebra I, II, or Geometry. Course may also be 
taken with prior instructor approval.  
 

Students will utilize the industry standard 
FANUC LR Mate 200iD/4S robotic arm.  
Students will learn how to program the robotic 
arm through project based learning, manipulate 
the arm utilizing the iPendant and run various 
simulations in a real world application. Students 
will also be utilizing sensors, pneumatics, 
hydraulics, mechanics, electronics and 
programmable logic controllers.  Students will 
also have the opportunity to earn industry 
certifications.  
 

Introduction to Engineering Design - 
PLTW*(4812) 
CGHS Course #: TE363 
Grade Level: 9, 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes      Dual Credit: Yes 
Prerequisite(s): Any student who has taken 
Algebra I and passed with a C or higher or 
current 8th grade student with a B- or above in 
their math class is eligible. 
 

Introduction to Engineering Design is a 
fundamental pre-engineering course where 
students become familiar with the engineering 
design process. Students work both individually 
and in teams to design solutions to a variety of 
problems using industry standard sketches and 
current 3D design and modeling software 
(Autodesk (R) Inventor) to represent and 
communicate solutions. Students apply their 
knowledge through hands-on projects and 
document their work with the use of an 
engineering notebook. Students’ progress from 
completing structured activities to solving open-
ended projects and problems that require them 
to develop planning, documentation, 
communication, and other professional skills. 
 

Principles of Engineering – PLTW (4814)  
CGHS Course #: TE365 
Grade Level: 10, 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes  Dual Credit: Yes 
Prerequisite(s): Introduction to Engineering 
Design or instructor approval.  Students need to 
have a C or higher in Algebra I. 
 

Principles of Engineering is a class that allows 
students to build on the learned engineering 
concepts from IED, and apply them to more in-
depth projects. Students will explore a broad 
range of engineering topics, including 
mechanisms, the strength of structures and 
materials, and automation. The students also 
build and manipulate the VEX robotic systems 
so they can physically see what they have 
learned and demonstrate the application of the 
main concepts.  Units also involve kinematics, 
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programming, circuitry, and bridge design. This 
is a dual credit course. 
 
 

Digital Electronics – PLTW (4826) 
CGHS Course #: TE367 
Grade Level: 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes        Dual Credit: Yes 
Prerequisite(s): Has taken or is taking Algebra II.  
It is highly suggested that students take IED and 
POE before this class.  This course is only 
offered in odd school years. Instructor approval 
is required. 
 

Digital Electronics is a specialized course within 
the engineering track of Project Lead the Way 
(PLTW).  The course is designed as an 
exploratory program to introduce students to a 
wide variety of topics pertaining to this 
discipline.   Some of the topics include: 
component identification and function, 
soldering, circuit design, Boolean algebra circuit 
simplification, K-mapping, bread boarding, use 
of AOI logic gates and IC chips, Multisim circuit 
testing and many other topics.  The course will 
prepare students to be successful in ongoing 
course work at the postsecondary level.   This is 
primarily a conceptual approach to prepare 
students to apply the information found 
frequently within a business environment.  This 
full course will include comprehensive end of 
course exam administered through PLTW at the 
conclusion of the school calendar. 
 

Civil Engineering and Architecture - PLTW* 
(4820) 
CGHS Course #: TE369 
Grade Level: 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes            Dual Credit: Yes 
Prerequisite(s): Has taken or is taking Algebra II.  
It is suggested that students take IED and POE 
before this class.  Instructor approval is 
required. 
 

Civil Engineering and Architecture introduces 
students to the fundamental design and 
development aspects of civil engineering and 

architectural planning activities. Application and 
design principles will be used in conjunction 
with mathematical and scientific knowledge. 
Computer software program, Autodesk (R) Revit 
will allow students opportunities to design, 
simulate, and evaluate the construction of 
buildings and communities. During the planning 
and design phases, instructional emphasis 
should be placed on related transportation, 
water resource, and environmental issues. 
Activities will include the preparation of cost 
estimates as well as a review of regulatory 
procedures that would affect the project 
design. 
 

Aerospace Engineering (AE) PLTW* (4816) 
CGHS Course #: TE371 
Grade Level: 11, 12 
Length: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes    Dual Credit: No 
Prerequisite(s): Has taken or is taking POE, 
Algebra II and Physics.  AE will be offered every 
even school year. Instructor approval is 
required. 
 

Aerospace Engineering will provide students 
with the fundamental knowledge and 
experience to apply mathematical, scientific, 
and engineering principles to the design, 
development, and evolution of aircraft, space 
vehicles and their operating systems. Emphasis 
will include investigation and research on flight 
characteristics, analysis of aerodynamic design, 
and impact of this technology on the 
environment. Classroom instruction will provide 
creative thinking and problem-solving activities 
using software that allows students to design, 
test, and evaluate a variety of air and space 
vehicles, their systems, and launching, guidance 
and control procedures. 
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Engineering Design and Development - PLTW* 
(4828) 
CGHS Course #: TE401 
Grade Level: 12 
Length of Course: 2 Semesters 
Credit(s): Two 
Weighted Course: Yes    Dual Credit: No 
Prerequisite(s): Introduction to Engineering 
Design and Principles of Engineering, and 
another Project Lead the Way elective.  
Instructor approval is required. 
 

Engineering Design and Development (EDD) is 
the capstone course in the engineering track of 
Project Lead the Way (PLTW).  The course 
incorporate many of the other engineering 
PLTW programs such as IED, POE, DE, and CEA 
and others.  Unlike other PLTW courses, EDD is 
a research based format where student groups 
identify a problem, formulate potential designs, 
and develop prototype solutions leading to a 
final design concept and workable model.  As 
part of the course requirements, each group 
will develop a series of documents to record the 
entire design process.  At the conclusion of the 
full-year course, each group will present their 
research highlights and solution to a group of 
faculty members, professionals, and community 
members. 
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