
THE CENTER FOR ADVANCED TECHNICAL STUDIES 
 

                               The Center for Advanced Technical Studies  

Introduction to Engineering Design (IED) 

2019 - 2020  
 
           Teacher Name: Sherry Clapp         Room Number: 309 

           Email: sclapp@lexrich5.org         Website:    https://www.lexrich5.org/Domain/4305 

           Phone: 803–476-8659         Prerequisite: Algebra I 

         Credit: 1 CP with possibility for Dual Credit   

I. Course Description 

Students dig deep into the engineering design process, applying math, science, and engineering standards to hands-on 

projects.  They work both individually and in teams to design solutions to a variety of problems using 3-D modeling 

software and use an engineering notebook to document their work. 

 

Introduction to Engineering Design (IED) is a high school level foundation course in the PLTW Engineering 

Program. In IED students are introduced to the engineering profession and a common approach to the solution of 

engineering problems, an engineering design process. Utilizing the activity-project-problem-based (APB) teaching 

and learning pedagogy, students will progress from completing structured activities to solving open-ended projects 

and problems that require them to develop planning, documentation, communication, and other professional skills. 

 

Through both individual and collaborative team activities, projects, and problems, students will problem solve as 

they practice common engineering design and development protocols such as project management and peer review. 

Students will develop skill in technical representation and documentation of design solutions according to accepted 

technical standards, and they will use current 3D design and modeling software to represent and communicate 

solutions. In addition, the development of computational methods that are commonly used in engineering problem 

solving, including statistical analysis and mathematical modeling, are emphasized. Ethical issues related to 

professional practice and product development are also presented.   

Course Standards  

Standards can be found at:  

http://ed.sc.gov/instruction/career-and-technology-education/programs-and-courses/career-clusters/science-

technology-engineering-and-mathematics/ 

 

II. Instructional Goals  

• Demonstrate an ability to identify, formulate, and solve engineering problems.  

• Demonstrate an ability to design a system, component, or process to meet desired needs within realistic constraints 

such  

• as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability.  

• Demonstrate an ability to design and conduct experiments, as well as to analyze and interpret data.  

• Demonstrate an ability to apply knowledge of mathematics, science, and engineering.  

• Demonstrate an ability to use the techniques, skills, and modern engineering tools necessary for engineering 

practice.  

• Pursue the broad education necessary to understand the impact of engineering solutions in a global, economic,  

• environmental, and societal context.  

• Demonstrate an understanding of professional and ethical responsibility.  

• Demonstrate an ability to function on multidisciplinary teams.  

• Demonstrate an ability to communicate effectively.  

• Gain knowledge of contemporary issues.  

• Recognize the need for, and develop an ability to engage in life-long learning.  

 

https://www.lexrich5.org/Domain/4305
http://ed.sc.gov/instruction/career-and-technology-education/programs-and-courses/career-clusters/science-technology-engineering-and-mathematics/
http://ed.sc.gov/instruction/career-and-technology-education/programs-and-courses/career-clusters/science-technology-engineering-and-mathematics/
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The goal is to attract more students to engineering and allow students, while still in high school, to determine if 

engineering is the career they desire. Students participating in PLTW courses are better prepared for college 

engineering programs and more likely to be successful.  

 

 

III. Fees & Explanation 

A fee of $100 is assessed for consumable supplies.  

 

IV. Textbook, Supplemental Materials, and Supplemental Reading(s) 

There are no textbooks for this course.  We use Autodesk Inventor software on our classroom computers.  Students 

are not required to have access to this program outside of the classroom but can download a free student copy if they 

choose.  Students will be using Google Classroom and the PLTW website to access most of the course material.  

Many assignments will be turned in through Google Classroom or the PLTW website using their Chrome book or 

classroom computers. 

 

V. Other Requirements 

 

Chromebook expectation: Each student can choose to bring their chromebook each day.  It can be helpful when 

watching tutorials and completing assignments on the lab computers.  

 

Students will need to also have these items present each day. 

• Basic Scientific Calculator 

• Mechanical Pencils, erasers, blue/black pens 

• Engineering Notebook (will be given to each student) 

• Earbuds or headphones to plug into the computers when needed for tutorials 
 

VI. Major Curricular Topics / Instructional Organization 

Scope and Sequence of Instruction   

NOTE: Some topics and the exact sequence may vary as course needs dictate. 

IED Unit Summary 

The following is a summary of the units of study that are included in the course. Activities, projects, and problems 

are provided to the teacher through the PLTW website in the form of student-ready handouts, teacher notes, lesson 

planning resources, and supplementary materials.  Google Classroom will be used as the main communication to 

students for important announcements, lessons, assignments, etc. and used to turn work in. Content will be 

presented via a blend of lecture and direct instruction, research and discovery learning, and by studying, doing and 

participating in real-to-life projects and simulations. 

Unit 1………………Design Process  

The goal of Unit 1 is to introduce students to the broad field of engineering and a design process that engineers use 

to develop innovative solutions to real problems. Students become familiar with the traditional big four disciplines 

of engineering and the extensive array of career opportunities and engineering problems addressed within each 

discipline. A design process is presented as a structured method for approaching and developing solutions to a 

problem. The art and skill of brainstorming is emphasized as students begin to develop skill in graphically 

representing ideas through concept sketching. 

 

Unit 2………………Technical Sketching and Drawing 

The goal of Unit 2 is for students to develop an understanding of the purpose and practice of visual representations 

and communication within engineering in the form of technical sketching and drawing. Students build skill and 

gain experience in representing three-dimensional objects in two dimensions. Students will create various technical 

representations used in visualization, exploring, communicating, and documenting design ideas throughout the 

design process, and they will understand the appropriate use of specific drawing views (including isometric, 

oblique, perspective, and orthographic projections). They progress from creating free hand technical sketches using 
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a pencil and paper to developing engineering drawings according to accepted standards and practices that allow for 

universal interpretation of their design. 

Unit 3………………Measurement and Statistics  

The goal of Unit 3 is for students to become familiar with appropriate practices and the applications of 

measurement (using both U. S. Customary and SI units) and statistics within the discipline of engineering. Students 

will learn appropriate methods of making and recording measurements, including the use of dial calipers, as they 

come to understand the ideas of precision and accuracy of measurement and their implications on engineering 

design. The concepts of descriptive and inferential statistics are introduced as methods to mathematically represent 

information and data and are applied in the design process to improve product design, assess design solutions, and 

justify design decisions. Students are also provided with practice in unit conversion and the use of measurement 

units as an aid in solving practical problems involving quantities. A spreadsheet program is used to store, 

manipulate, represent, and analyze data, thereby enhancing and extending student application of these statistical 

concepts. 

 

Unit 4………………Modeling Skills  

This unit introduces students to a variety of modeling methods and formats used to represent systems, components, 

processes, and other designs. Students are provided experience in interpreting and creating multiple forms of 

models common to engineering as they apply the design process to create a design solution. Students create 

graphical models of design ideas using sketches and engineering drawings and create graphs and charts to represent 

quantitative data. In this unit students are introduced to three-dimensional computer modeling. They learn to 

represent simple objects in a virtual 3D environment that allows for realistic interactions and animation. The 

modeling software is also used to provide an efficient method of creating technical documentation of objects.  

Students are provided the opportunity to create a physical model of a design solution to be used for testing 

purposes. Mathematical modeling is introduced, and students learn to find mathematical representations (in the 

form of linear functions) to represent relationships discovered during the testing phase of the design process. 

 

Unit 5………………Geometry of Design 

In this unit students are provided opportunities to apply two- and three- dimensional geometric concepts and 

knowledge to problem solving and engineering design. Fluency in these geometric concepts is essential in every 

phase of the design process as problems are defined, potential solutions are generated to meet physical constraints, 

alternate design solutions are compared and selected, final designs are documented, and specifications are 

developed. Geometric concepts are also important in the appropriate application of geometric and dimensional 

relationships and constraints for effective use of three-dimensional computer modeling environments that employ 

parametric design functionality. In this unit students use geometric concepts and physical properties to solve a wide 

variety of problems, progressing from computations of surface area, weight, or volume in order to provide cost 

estimates to the identification of materials based on physical property observations.  Students will also use 3D 

computer models to compute physical properties that can be used in problem solving and creation of design 

solutions. 

 

Unit 6………………Reverse Engineering  

Unit 6 exposes students to the application of engineering principles and practices to reverse engineer a consumer 

product. Reverse engineering involves disassembling and analyzing a product or system in order to understand and 

document the visual, functional, and/or structural aspects of its design. In this unit students will have the 

opportunity to assess all three aspects of a product’s design. Students will learn the visual design elements and 

principles and their application in design. They will perform a functional analysis to hypothesize the overall 

function and sequential operations of the product’s component parts and assess the inputs and outputs of the 

process(es) involved in the operation of the product. Students will physically disassemble the product to document 

the constituent parts, their properties, and their interaction and operation.  After carefully documenting these 

aspects of the visual, functional, and structural aspects of the product, students will assess the strengths and 
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weaknesses of the product and the manufacturing process by which it was produced 

 

Unit 7………………Documentation  

In unit 7 students will enhance their basic knowledge of technical drawing representations learned earlier in the 

course to include the creation of alternate (section and auxiliary) views and appropriate dimensioning and 

annotation of technical drawings. Students will also be introduced to the reality of variation in dimensional 

properties of manufactured products. They will learn the appropriate use of dimensional tolerances and alternate 

dimensioning methods to specify acceptable ranges of the physical properties in order to meet design criteria. 

Students will apply this knowledge to create engineering working drawings that document measurements collected 

during a reverse engineering process. These skills will also allow students to effectively document a proposed new 

design. Students will use 3D computer modeling software to model the assembly of the consumer product, as such 

a model can be used to replicate functional operation and provide virtual testing of product design. 

 

Unit 8………………Advanced Computer Modeling  

In this unit students will learn advanced 3D computer modeling skills. These advanced skills include creating 

exploded and animated assembly views of multi-part products. Students will learn to use mathematical functions to 

represent relationships in dimensional properties of a modeled object within the 3D environment. Students will also 

develop and apply mathematical relationships to enforce appropriate dimensional and motion constraints.  Students 

will reverse engineer and model a consumer product, providing appropriate parametric constraints to create a 3D 

model and realistic operation of the product. 

 

VII. Course Grading Policies, Assessments, & Procedures 

a. To access grades, attendance, and other information regarding your student, go to Lexington Richland District 

Five website and login to the Parent Portal. 

  

b.  Uniform Grading Policy: A=90-100; B=80-89; C=70-79; D=60-69; F= Below 60  

• Final Course Grade = Quarter 1 (40%) + Quarter 2 (40%) + Final Exam (20%) 

  

Exams: Students are required to take the National PLTW EOC and the Final Exam.  Seniors may exempt the Final 

Exam per District policy.  However, Seniors must take the National PLTW EOC. 

 

c. Students in this course will be assessed using a combination of tests, quizzes, assignments (in class and 

take-home), and projects. 

 

Grades weights 

• Formative Work: 50% (homework, classwork, and quizzes) 

• Summative: 40% (tests, projects, technical reports, presentations, and portfolios) 

• Employability and Notebook Checks: 10% (see description below) 

• Formative Work: Homework, classwork, quizzes are formative. Some of the lessons will be 

implemented as a flipped classroom where course material will be made available as 

PowerPoints or videos for students to review prior to class. A quiz regarding the content may be 

given.  

• Summative Assessments: Exams are based on formative work but are given as a single attempt 

assessment.  Projects, technical reports, presentations, and portfolios are graded using rubrics. 

• Employability portion of the grade covers professional work skills - Each ½ quarter a grade 

is given. An infraction is recorded and the reason will be specified. 

o Engineering Notebook Check – proper use of paper and online notebook versions that 

are kept up to date.  
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o Prepared for Class – has engineering notebook, calculator, and has completed 

homework as assigned. 

o Self-Management/Initiative – Starts work without being told. Shows self-control. Is 

where he/she belongs at all times (no non-class related websites, videos, social media, or 

games.)  

o Attendance – students are expected to e-mail prior to being absent and they will not   

receive an infraction against the employability grade. Late buses will also not apply. 

o Punctuality – on time from class. 

o Sign-in and Sign-out of Class – Signing-in upon arrival and Signing-Out when 

visiting the restroom, nurse, office, or other locations.  Returning in a timely-manner. 

o Early Dismissal - If dismissing early, a student must present a parent note to the 

office upon arrival to get an early dismissal pass.  

o Attitude/Cooperation – Doing what is asked the first time. 

o Teamwork – Students will work with other students throughout the year on various 

assignments and projects.  

o Integrity – Students word is the truth. 

o Timely – Turns work in on time. 

o Respectful – address teacher and classmates in a respectful way. Deals with conflict in a 

respectful manner. 

o Safety – Clothing follows school guidelines.  Students are required to wear their ID and 

closed-toe and closed-heel shoes at all times.  

o General Housekeeping- Leaves classroom ready for the next class. 
 

VIII. Absences and Make-Up Policies  

 Students will be permitted to make-up work missed due to an absence without penalty. If the student misses 1 day, 

the make-up work must be completed within 2 school days ( 2 “A” or “B” days).  If the student misses 2 or more 

consecutive days, the make-up work must be completed with 5 school days. If circumstances dictate that the 

material which had been missed requires more time to be made up, the teacher will have the discretion to extend 

the deadline. 

 

Students who miss a test, quiz, or other class work due to an absence will need to make up the work after school or 

at a time agreed upon with the teacher within five days of returning to school.   

 

Students are strongly encouraged to record all assignments, dates, and grades. Absent students are expected to look 

on Google Classroom or contact the teacher or a classmate to collect the assignments they miss.  Ultimately, it is 

the student’s responsibility to ensure that all work, especially assignments missed due to an absence, are completed 

in a timely manner. 

 

Late work / Make-up Work: Just like in the “real world” of business, if an employee fails to get things turned 

into the boss on time, there are consequences. Students that were present and didn’t do the work when originally 

due - Make-up assignments will be accepted up to 2 days prior to the end of the grading periods (every 4 ½ weeks). 

Work turned in late loses one letter grade for EACH DAY (Day A or B) late or receives max. ½ credit after 5 days 

late.  If a student has an issue with accessing an assignment, they must e-mail regarding their issue during the time 

they were to do the assignment. 

 

Attendance:  In order to be eligible to receive credit for this course, the student must meet the attendance 

requirement as set by the State of South Carolina for a two-semester class.   

 

IX. Academic Assistance and Suggestions for Success 

Academic Assistance is available after school until 4:30pm except on Tuesdays.   
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X. Classroom Management Plan / Classroom Expectations  

• Cell Phones/Personal Computers are not permitted during class and should remain in student’s 

backpack during class.  Exceptions - teacher gives permission for use with an assignment such as taking 

a photo of work to turn in or students may use their phones during scheduled class breaks. Personal 

devices cannot be charged during class. 

• Food: Only water with a resealable top may be consumed in the classroom but not near the computers.  

No other food or drink is permitted but students may eat or drink in the hall during break.  

• Classroom Computers - Students are expected to use computers for assignments only – no games or 

other unauthorized usage. Non-compliance will result in parent contact and discipline referral. 

• Parent opportunity to monitor student progress - Parents can use the parent portal and I will contact 

parents with concern if student’s grade drops below 75.  Parents can join Google Classroom also as a 

guardian to receive some classroom information posted. 

• Plagiarism – Grade given is a 0.  Parents will be contacted and student receives a discipline referral. 

• Public speaking is an essential 21st Century communication skill. To help develop this skill each 

student will be required to present projects during class.   

• Important Date – December 18, 2019 - Students are expected to participate in an evening presentation 

to parents.  
 

XI. Honor Code 

In order to foster an environment of mutual trust & respect, we believe, within the community of School District 5 of 

Lexington & Richland counties, each individual should accept the personal responsibility to exhibit & promote 

academic & social integrity. The Academic Honesty Policy is being implemented to ensure that students submit 

credible work that is evident of their content mastery. Students should be totally honest in their dealings with others. 

They should complete their own work and be evaluated based upon its originality. They should avoid academic 

dishonesty and misconduct in all its forms, including plagiarism, fabrication or falsification, cheating, and other 

academic misconduct. 

 

 

VI. Course Credit / Dual Credit Opportunity 

This course offers the opportunity to earn dual credit. Upon completion of the course, if your grade in the course and 

your score on the national end of course assessment, meet the criteria set by SC Department of Education, Project 

Lead the Way and partnering institutions for college credit, School District Five will automatically change the 

weighting on your transcript to reflect dual credit. It is the responsibility of the student to contact the partnering 

institution for college credit. Each post-secondary institution charges a fee for awarding of credit. The student is 

responsible for any costs associated with awarding of college credit. The student is also responsible for ensuring that 

credits earned will transfer to the institution that the student is planning to attend. The instructor of your class will 

provide you with specific information regarding the criteria for dual credit weighting as well as information about 

partnering institutions. 

 

 

Syllabus Acknowledgement and Information Sheet 

Attached is a student information sheet. Please take time to 

read and discuss the syllabus and 

discipline plan with your child, then sign and return the 

appropriate forms which are attached. 
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Course Syllabus Acknowledgement & Information Sheet 

Sherry Clapp 
Introduction to Engineering Design 

 

 
“I have read and thoroughly understand the expectations, rules, and procedures that are expected of me as a student 
enrolled in this course.  I have also read and agree to abide by the tenants set for in the honor code policy. I realize that I 
am responsible for all the rules, regulations, procedures, and course requirements set forth in all classes, and the district 
policy manual, and I will be held accountable for the contents of this class and supporting documents.”  
 
 
______________________________________        _____________________________________   
         Student Name (first & last)                                                Student Signature 
 
______________________________________           ______________________________________ 
         Student Email address (print)             Student Cell Phone Number 

 

“I have read thoroughly the contents of this syllabus and discussed with my child the expectations in this course.” 
 
___________________________________________   ____________________________________ 
   Parent/Guardian Names (print)                                   Parent/Guardian Signature 

Contact Information Name 1: ___________________________________ 
 
________________________  _________________________  ________________________ 
Home Phone Number         Work Phone Number      Cell Phone Number 
 
___________________________________________ 
   Parent/Guardian E-Mail address (print)  

 
 
 
Contact Information Name 2: ___________________________________ 
 
________________________  _________________________  ________________________ 
Home Phone Number         Work Phone Number      Cell Phone Number 
 
___________________________________________ 
   Parent/Guardian E-Mail address (print)  

 
                                                         
Additional information parent/guardian wishes teacher to know: 
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________
____________________________________________________________________________________________________ 
 


