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Telephone  201-200-2400 
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Hours Online Mon., Tues., 3-5pm access through Google Chat-access 

code TBD 
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Credits 3 
 
Course Level  
100, Undergraduate; 15 weeks (45 hours of instruction) 
 
Course Description 
This introductory course offers insight and overview into the world of robotics. The course 
utilized the blended learning module; onsite and online learning classes. Emphasis is on the 
examination of the activities, applications, and practices of robotics by exploring the theory of 
designing, controlling, and operation. 
  
Course Prerequisites 

• Ability to create, send, and receive email and email attachments 
• Technology skills 

 
Course Components 
This class platform is blended course composing of online and onsite instructional classes. 
Students will use Blackboard including discussion boards, videos, assignments, and assessments; 
onsite assigned classroom; and access the NJCU library. The university will provide student and 
email accounts. 
 
Required Text: 

• Matarić, M. J. (2008). The robotics primer. Cambridge, Mass: The MIT Press. 
• PDF Book Companion for The Robotics Primer 
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http://roboticsprimer.sourceforge.net/wiki/index.php/Main_Page 
• Lynch, K. & Park, F. (2017). Modern robotics: Mechanics, planning, and control. 

Retrived August 13, 2019 from http://hades.mech.northwestern.edu/images/7/7f/MR.pdf 
•  

Reference Text: 
• American Psychological Association. (2010). Publication manual of the American 

Psychological Association (6th ed.). Washington DC: Author. 
• Craig, J. J. (2018). Introduction to robotics: Mechanics and control. New York, NY: 

Pearson 
• Barker, B. S., Nugent, G., Grandgenett, N., & Adamchuk, V. I. (2012). Robots in K-12 

education: A new technology for learning. Hershey, PA: Information Science Reference. 
ISBN 978-1-4666-0182-6 

• Corke, P. I. (2017). Robotics, vision and control: Fundamental algorithms in 
MATLAB®. Cham, Switzerland: Springer.  

• McKerrow, P. J. (1993). Introduction to robotics. Sydney: Addison-Wesley.  
• Kroeger, T. (n.d.). Springer Handbook of Robotics - Multimedia Extension - Handbook 

of Robotics. Retrieved from http://handbookofrobotics.org/ 
 

Hardware and Software Requirements 
• Computer with Macintosh or Windows Operating System 
• Internet Access 
• Blackboard email and account (provided by NJCU) 

 
Firewall Restrictions 
It may not be possible for you to access NJCU online course if you plan on using a computer that 
is located behind a firewall. If you are unable to access the course, contact your systems 
administer. 
 
Technical Problems 
If you are experiencing technical problems, fill out a technical support form located at 
https://www.njcu.edu/directories/offices-centers/information-technology/help-desk-and-support. 
 
Course Details 
This introductory course offers insight and overview into the world of robotics. The course 
utilized the blended learning module; onsite, and online learning classes. Students will be 
exploring robotics in a different and engaging manner. Emphasis is on the examination of the 
activities, applications, and practices of robotics by exploring the theory of designing, 
controlling, and operation. Students will be exploring research topics such as motion, vision, 
mechanics, kinematics, and sensors as they are related to robotics. Also, this course will touch on 
some of the current happenings in robotics, which includes current robot lab research, and 
applications, including robots in the news and future global work environment. 
Throughout the course, students will be involved in constructing robots driven by a unit called a 
microcontroller, with each project reinforcing the basic principles developed in the online 
instructional video. Group work structure is three real-world jobs: an electrical engineer, a 
mechanical engineer, and a computer scientist. Groups are usually self-formed except for the 
first lab. 
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Course Goals 
The goals of this course are to provide students with an introduction to the principles of robotics 
and foster a passion for moving forward in the field of robotics. By exploring robotics in a 
blended learning design environment, this course creates an exciting platform filled with onsite 
hands-on and online virtual learning experiences. The curriculum gives a perspective of the field 
of robotics and applications within the global workforce. 
 
Course Objectives 
After completing assigned readings and discussions; and participating in the onsite and online 
class assignments and projects, the student will be able to: 

• Identify the basic principles and mechanics of a robot and robotics applications. 
• Differentiate between mechanical robotic pieces and the functions. 
• Construct a robot to service and accomplish real-world mission(s)or task(s). 
• Explain the interaction of basic programming concepts and commands for a the robot. 
• Produce viable and working robotic program(s) to solve the task. 
• Interpret data for improvement in robotic performance. 
• Formulate solutions to robotic problems through engineering design process (ask, 

research, imagine, plan, create, test, and improve).  
• Demonstrate communication and collaboration as contributing member of a robotic work 

team. 
• Critique the various sensors, applications, mechanics, controls, and motions which are 

components of a robot and robotics platform. 
• Devise, maintain, and update a website for a community on robotics.  
• Compare and contrast robots from different eras. 
• Analyze organizational systems for the purpose of optimizing favorable conditions for 

robotics careers. 
• Evaluate various job perspectives which involve an area of robotics. 

 
Class Activities 
This blended design specializes in offering a variety of delivery methods for online and onsite 
projects. Students will spend time online involved in various readings, activities, and discussions. 
The online activities will emphasize student interaction and collaboration through voicing their 
ideas and comments with each other, including relevant robotic principles and topics in tangible 
and hypothetical “real-world” situations. All curriculum ideas and practices will be subject to 
analysis and assessment. Onsite classes utilize the computer science lab and equipment to engage 
students in hands-on applications in designing, building, and programming robots. The 
Engineering Design Process is cultivated in all projects. Students will engage in and build robots 
controlled by a unit processor. The projects are reinforced with the basic robotics concepts 
driven by online discussions, videos, and readings. In the lab, students work in “lab groups” to 
complete the building task. All group members must be present for demonstrations and labs. A 
student not present for the demo and labs will receive a zero, unless under extreme 
circumstances.  
 
Discussions 
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Discussion forums are ongoing throughout the course and primarily based on short responses and 
summaries related to the readings and unit topics. The discussions are incorporated so that you 
can add to the conversation as you continue to research and complete your assignments. For each 
discussion forum, construct and post your response along with the appropriate research citations 
where applicable and respond to at least two of your colleague's postings.  
 
Reflection (last week) 
This semester, you have the opportunity to reflect in detail on your learnings in the course, by 
responding to a prompt, about assignments in the course. Your grade on this reflection will be 
based on the thoughtfulness and thoroughness of your responses to each item. 
 
Assessments 
 
Assessments Percentage of Grade Due Date 
Assessment 1:  
Robotics Website 

20% of the course 
grade  

October 7, 2019 

Assessment 2: 
Rube Goldberg Mechanical System   

20% of the course 
grade  

November 4, 2019 

Assessment 3:  
Competition Challenge 

20% of the course 
grade  

December 18, 2019 

Active Participation – Discussion 
Board: 
3 parts 

1. your response to the weekly 
prompt 

2. your response to 2 
classmates 

3. reflection 

20% of the course 
grade  

Every Wednesday  
your post. 
By Friday 6pm your  
response to 2 of your  
classmates. 

Active Participation – 
Labs/Demos 
Onsite in the assigned science lab 

20% of the course 
grade  

Tuesday-  
according to the 
posted schedule  

 
Grading Scale 

For an A grade 93-100 
For an A- grade 90-91 
For a B+ grade 88-89 
For a B grade 82-87 
For a B- grade 80-81 
For a C grade 78-79 
For a C+ grade 72-77 
For a F grade Below 72 

 
Grading Policy 
All assignments will be submitted through the posted assignment folder on Blackboard. All due 
dates for projects are 11:59 pm Eastern Standard Time on the date that they are due. You will be 
penalized one full grade for the first week of a late assignment. No assignment will be accepted 
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if later than one week. Assignments may be submitted earlier than the due date. All work should 
be submitted through the correct assignment feature in Blackboard and Turnitin. Your final grade 
will be determined by all the work received from you by the last day of class. All assignments in 
the written format must use Word document or PDF extension. All group members must be 
present for onsite demos, including lab work. A student not present for the demo and lab work 
will receive a zero, unless under extreme circumstances. 
 
University Policies and Procedures-- 
Office of Specialized Service Syllabus Statement 
If there is any student in this class who requires accommodations because of diagnosed 
disability, please contact the Office of Specialized Services at 201-200-2091 or 
https://www.njcu.edu/oss. 
 
Diversity Statement 
New Jersey City University is committed to creating a community that affirms and welcomes 
persons from diverse backgrounds and experiences and supports the realization of all human 
potential. All candidates are expected to demonstrate recognition and valuing of culture, 
language, gender, socioeconomic status, age, race, ethnicity, sexual orientation, exceptionality, 
and other forms of difference as assets in teaching and learning. 
 
NJCU Academic Integrity Policy 
If a student plagiarizes, s/he will automatically receive a “F” for the course and face probation, 
suspension or expulsion. Plagiarism can take many forms including using a previous work it is 
downloading material from the Internet and is taken very seriously by the Computer Science 
Department. Please be sure to review the University’s Academic Integrity Policy, which can be 
found at http://www.njcu.edu/dept/senate/integritypolicy.htm.  
 
Turn-It-In and SafeAssign Statement 
Students agree that by taking this course all assignments are subject to submission for textual 
similarity review to Turnitin.com and SafeAssign on Blackboard. Assignments submitted to 
Turnitin or SafeAssign will be included as source documents its restricted access database solely 
for the purpose of detecting plagiarism in such documents. The terms that apply to the 
University’s use of Turnitin service are described on the Turnitiin.com website. For further 
information, please visit www.turnitin.com. 
 
The HUB 
Students who need help or tutoring with their writings or APA style, are encouraged to contact 
the HUB https://www.njcu.edu/academics/resources-services/free-tutoring/hub. 
 
Supporting Bibliography 
Atmatzidou S. & Demetriadis, S. (2015). Advancing students’ computational thinking skills 

through educational robotics: A study on age and gender relevant differences robotics and 
autonomous systems, 75(B), 661-670. doi:10.1016/j.robot.2015.10.008 

Bartholomew, S., & Furse, J. (2015). Successfully integrating robotics into your curriculum. 
Techniques, 90(7), 14-17. 
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Automation, Mobile Robotics & Intelligent Systems, 8(1), 5-11. 
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 Advancement of Computer Education, 1688-1693. 
Mercer, B. (2014). The Robot Book: Build and Control 20 Electric Gizmos, Machines, and
 Hacked Toys. 
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https://www.youtube.com/watch?v=IhEovwWiniY 
Papert, S. (1987). Computer criticism vs, technocentric thinking. Educational Researcher, 16(1), 

22–30. 
Papert, S. (1993). Mindstorms: Children, computers, and powerful ideas. New York: Basicbooks. 

ISBN 0-465-04629-0 
Papert, S. (1993b). The Children’s Machine. Retrieved August 14, 2019 from 

https://ia801002.us.archive.org/28/items/pdfyWeLwkqLL6w830OqF/Papert%20Seymour
-The%20Children's%20Machine.pdf 

Papert, S. (2000). What’s the big idea? Toward a pedagogy of idea power. IBM Systems Journal,
 29(3 & 4), 720–729. 
Stein, J., & Graham, C. R. (2014). Essentials for blended learning: A standards-based guide. 

New York: Routledge. 
The history of robotics. (2016). Retrieved August 10, 2019 from 

http://www.sciencekids.co.nz/sciencefacts/technology/historyofrobotics.html 
What is educational robotics. (n.d.). Retrieved August 12, 2019 from 

https://www.igiglobal.com/dictionary/educational-robotics/47284 
Zander, R. S., & Zander, B. (2000). The art of possibility: Transforming professional and  

personal life. Boston, MA: Harvard Business School Press. 
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Intellectual Property Rights Statement ©Carol Munn, Ed.D.. This document may be reproduced 
for personal use only. It may not be reproduced or transmitted in any form, or by any means, for 
any other purpose, without the written the written permission of the author, who is the copyright 
holder of this document. For permission to use or quote, in whole or in part, please contact Carol 
Munn, cmunn@njcu.edu. 
 
New Jersey City University is committed to creating a community that affirms and welcomes 
persons from diverse backgrounds and experiences and supports the realization of all human 
potential. All candidates are expected to demonstrate recognition and valuing of culture, 
language, gender, socioeconomic status, age, race, ethnicity, sexual orientation, exceptionality, 
and other forms of difference as assets in teaching and learning. 
 

Looking forward to an engaging and collaborative learning experience for all. 
 

Syllabus/schedule subject to change 
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Weekly Schedule: 
 
WEEK DATES TOPIC  ACTIVITIES/ASSESSMENT 

1 

Sept 3-9 Welcome, Introductions, 
Questions, Lab Procedures, 
and Course Structure 

• Assessment #1: Website 
Creation: Robotics (rubric) 

• Assessment #2: Introduction 
Rube Goldberg Mechanical 
System (rubric) 

• Assessment #3: Competition 
Challenge (rubric) 
 
Sept. 3-Onsite Lab 1 
Time: 5-8pm Location: TBD  

Read: 
The Robotics Primer, Chapters 1-3  
Watch: 
https://www.youtube.com/watch?v=g3gb7PIhkoA 
https://www.youtube.com/watch?time_continue=1
&v=xRH1sbwPpo4&disable_polymer=true 
https://www.youtube.com/watch?v=rl5BJmgNjDg 
https://www.youtube.com/watch?time_continue=2
1&v=ac9Iihjm2tI&disable_polymer=true 
Introductions/Discussion: visual representation 
& presentation,icebreaker, Jeopardy: Robotic 
Topics  
A Time for Telling(Padlet): How do these robotic 
clips align with or contradict your existing 
perceptions?  
Lab 1 Hands-on Activity: Exploring Robot 
Components, document activity 

2 

Sept. 10-16 Mechanical System-Rube 
Goldberg Machine 
Challenge: 
Create a mechanical system 
inspired by Rube Goldberg 
to move a golf ball over a 
certain height and to a 
designated location through a 
large number of energy 
transfers. 
 
Sept. 10-Onsite Lab 2 
Time: 5-8pm Location: TBD  
 

Read:  
The Robotics Primer. Chapters 4, 5; 
Review “Robot Components” in companion 
handbook, exercise 1 & 2 
http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Watch: 
https://www.youtube.com/watch?v=qybUFnY7Y8
w 
Golf Ball Transfer 
Cracking an egg 
Pouring a can of soda with a mouse 
Pouring soda with Dominoes 
Famous Honda 'Cog' Commercial 
Discussion: Compare & contrast two mechanical 
systems 
Lab 2 Hands-on Activity: Exploring mechanical 
devices, document activity 
Intro Assessment #1 (Website) & Assessment 
#2: Rube Goldberg Mechanical System  
Presentation of Choice (PPT, Prezi, etc.) 

3 

Sept. 17-23 RobotC & EV3 Mechanics 
 
Sept. 17-Onsite Lab 3 
Time: 5-8pm Location: TBD 

Read:  
“Components” in companion handbook; exercise 2 
http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Watch: 
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Remembering Doc Draper, MIT TV 
Draper Lab bio 
Computer History Museum, Aiming for the Moon 
An Introduction to Inertial and Visual Sensing, 
Corke, Lobo, Dias (2007) 
Watch-RobotC 
https://www.youtube.com/watch?v=J2Oq-UklC78 
https://www.youtube.com/watch?v=gw4daRmN0b
8&disable_polymer=true 
https://www.cmu.edu/roboticsacademy/roboticscur
riculum/Lego%20Curriculum/EV3-Graphical.html 
http://www.cs.cmu.edu/afs/cs.cmu.edu/academic/c
lass/16311/www/s19/syllabus/ROBOTCGuide.pdf 
Discussion: Programming 
Join: (free trial) 
http://www.robotvirtualworlds.com/challenge-
pack-ev3/ 
Lab 3 Due Complete build, program, and test. 
Remember to document your evidence. Complete 
Lab 3 Worksheet, post to your website and BB.  

#4 

Sept. 24-30 Mobile & Vision Robotics, 
Manipulators 
Fundamentals 
 
Sept. 24-Onsite Lab 4 
Time: 5-8pm Location: TBD 

Read: Chapter 13 from Modern robotics: 
Mechanics, planning, and control. 
http://hades.mech.northwestern.edu/images/7/7f/M
R.pdf 
The robotics primer. Chapters 5-8; 
Review “Locomotion” in companion handbook; 
exercise 2 
http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Discussion: Predict what would the outcome be if 
a wheeled mobile robot has three or more 
conventional wheels which are all individually 
steerable. Describe the motion process for this 
steerable conventional wheel which allow the 
robot chassis to follow arbitrary paths without 
relying on the passive sideways rolling of 
mecanum wheels or omniwheels. 
Lab 4 Due Modify robot, Complete Lab 4 
Worksheet, (document evidence) post to your 
website and BB. 
Create Flashcards (Quizlet, Google Forms, etc.) 
to be shared online 

5 

Oct. 1-7 Sensors, Odometry 
  

Read: 
The Robotics Primer. Chapters 6-10; 
Review “Sensors” in companion handbook; 
exercise 1 
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http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Discussion: Sensors, Uses, Applications  
Assessment #1 Website Due 

6 

Oct. 8-14 Controls, Block Diagrams 
 

Read: 
The Robotics Primer. Chapters 11-13; 
Review “Behavior-Based Control” in companion 
handbook; exercise 1 
http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Discussion: Robotics Out of Control  
Create Quiz (Quizlet, Google Forms, etc.) to be 
shared online 

7 

Oct. 15-21 Motion Learning Part 1 
 

Read:  
The Robotics Primer. Chapters 14-16; 
Review “Locomotion” in companion handbook; 
exercise 2 
http://roboticsprimer.sourceforge.net/wiki/index.p
hp/Main_Page 
Discussion: Robots in Motion 
Create robot program (RobotC or EV3) 

8 

Oct. 22-28 Motion Learning Part 2 
 
Oct. 22-Onsite Demo Lab 5 
Time: 5-8pm Location: TBD 

Read: Chapter 2 from Modern robotics: 
Mechanics, planning, and control. 
http://hades.mech.northwestern.edu/images/7/7f/M
R.pdf 
Discussion: Paths & Bugs 
Lab 5 Modify robot 

9 

Oct. 29-
Nov. 4 

Forward Kinematics 
 
Oct 29-Onsite Demo 
Time 5-8pm Location TBD 

Watch: PPT 
Discussion: Degrees of Freedom  
OneSite: Demo & Wheel Free Lab 
Assessment #2: Rude Goldberg Project Due 

10 

Nov. 5-11 Backward Kinematics 
 

Watch: PPT  
Discussion: Robotic Arm Mishaps?  
OneSite: Wheel Free Lab continued online 
Presentation/Demo: Student group projects 

11 

Nov. 12-18 Group Robotics 
 
Nov. 12-Onsite Demo 
Time: 5-8pm Location: TBD 

Read: The robotics primer. Chapter 17-18; 
Watch: PPT  
Discussion: Reconstruct Group Robotics 
OneSite: Wheel Free Lab finish; Group project 
Presentation/Demo: Student group projects, 
choice of medium 

12 

Nov. 19-25 Future of Robotics, Where 
and What and How  
 

Read: https://www.therobotreport.com/10-
biggest-challenges-in-robotics/ 
https://www.forbes.com/sites/cognitiveworld/2018
/10/29/why-are-robotics-companies-
dying/#66341d247f31 
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NJCU Library: 
http://draweb.njcu.edu:2048/login?url=https://sear
ch.ebscohost.com/login.aspx?direct=true&db=buh
&AN=4615077&site=ehost-live 
Watch: 
https://www.youtube.com/watch?v=n2hsB5Y7ghs 
Discussion: In your opinion what are the best 
challenges in today’s workforce in the area of 
robotics? Where do you see this leading to? 
Lab 5 Due: Game format (Jeopardy, Flowlab- 
http://flowlab.io/, or program of choice) 

13 

Nov. 26-
Dec. 2 

Future of Robotics, Where 
and What and How  
 
Nov 26-Onsite Open Lab 
Time: 5-8pm Location: TBD  
 

Read: 
https://vancouversun.com/business/local-
business/automated-future-computers-and-
robotics-already-changing-retail-and-the-
workplace 
Watch: 
http://handbookofrobotics.org/view-part 
https://www.youtube.com/watch?v=QqpWGpVGd
9c 
https://www.youtube.com/watch?v=7IIh61CRlIE 
Discussion:  What challenges are ahead for the 
future of robotics in the workforce? Which field 
interests you and why? 
Open Lab: Exploring, building, programming; and 
videotape throughout, create a flipgrid activity to 
share and import into your website. 

14 

Dec. 3-9 Putting It All Together 
 
Dec. 3-Onsite Open Lab 
Time: 5-8pm Location: TBD  
 

Read: 
The Robotics Primer. Chapters 19-22; 
Discussion:  Overview of the content in relation to 
“What new ideas or connections through the 
course content have helped you aim toward a 
specific direction in the field of robotics are you 
heading toward?” 
Open Lab: Continue exploring, building, 
programming; and videotape throughout, create a 
flipgrid activity to share and import into your 
website. Prepare for next week’s robotic 
competition challenge.  

15 

Dec. 10-18 Course Reflection 
 
Dec. 10-Onsite Competition  
Time: 5-8pm Location: TBD 

Discussion: Reflection: Opportunity to reflect in 
detail on your learning in the course, in BB 
respond to a prompt about assignments and labs 
for this course.  
Onsite Competition: all students participate in the 
competition using their final build from last week 
lab session. Rules (on BB). 
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Assessment #3: Due-Competition Challenge, 
choice of medium 
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