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The Science Behind Robots 
 

Original Air Date:  March 16, 2017 

Grade Levels: 5-9 

 

Program Description: 

Whether its purpose is to win a skills contents, vacuum the floor, perform surgery, or deliver a package, 

robots today are much more versatile than their scary counterparts from 1930s science fiction films.  How 

are robots designed and built to succeed at so many diverse tasks?  What does it take to program a 

robot?  How are robots impacting the manufacturing process in American industry? And what is the future 

of robots; what will they be able to do tomorrow that they can't do today?  Explore these questions and more 

as we interact with robot designers and programmers and the manufacturers who use their robots in the 

workplace to investigate the Science Behind Robots.   

  

This program is another episode in Educate.Today’s ongoing series, The Science Behind, that provides high 

school and middle school students the opportunity to interact live with individuals who apply scientific 

ideas and principles students are learning in class to everyday objects or processes those experts are working 

with in the marketplace, laboratory, or research center.  To view archived programs, visit 

http://www.educate.today and type “The Science Behind” in the search bar. 

 

Program Objectives: 

1.  The participant will interact with engineers, designers, and scientists working in the field of robotics. 

2.  The participant will gain a greater understanding of the nature of robots, their design, their programming, 

and their capabilities. 

3.  The participant will explore methods to design, build and program robots. 

4.  The participant will engage in critical thinking and creative thinking. 

 

Program Format: 

Time codes are provided in blue to help you find a specific segment in the archived program.   

 

I.  Welcome and Introduction—Student groups and experts are introduced and welcomed to the program.  

The program’s interactive poll question is introduced as we share overview information about the program.  

Poll Question:  Are robots performing jobs in factories to the detriment of the human workforce or are 

robots aiding manufacturing workers?  A short demonstration of the UR5 collaborative robot in action is 

included as well. (00:00 to 07:48) 

 

II.  Student Robot Demonstration—Members of the Hancock Middle School Robotics Club present one 

of their robots, explain how it operates, demonstrate that operation, and answer student questions and 

questions from the program guest, Samir Shaikh.  The conversation with the students focuses on the 

following questions as they demonstrate their robot: (07:49 to 17:04) 

1. What type of robot did you build? 

2. What is the functionality of the robot?  What tasks have you programmed your robot to perform? 

3. Explain the design process.  Was this the only robot you designed? 

4. Did you encounter any challenges getting the robot assembled? 

5. Did you encounter any challenges getting the robot to respond to programming? 

6. What was your favorite aspect of designing your robot? 

 

 

 

http://www.educate.today/
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III.  Use of Robots in the Workplace—We are joined by Samir Shaikh of FPE Automation to look at 

examples of robots his company has designed, built and placed at the Semco Plastics plant in the St. Louis 

area.  Videos of the robots in the workplace are included.  (17:05 to 39:02) 

The six videos incorporated into the program are all available for viewing on our HEC-TV website at 

http://www.hectv.org/watch/hec-tv-live/the-science-behind-robots/.  

 

The segment’s conversation will be driven by the following questions: 

How are humans and robots interacting at SEMCO Plastics?  

What impact do you believe robots have on SEMCO’s efficiency?  

What impact do you think robots have had on the current human workforce at SEMCO Plastics? 

What about any higher education or re-education needed for these new jobs we’re seeing in 

manufacturing – is there an opportunity barrier there?  

 
Advance Student Questions Included in this Segment: 

1. What was the factor that caused you to become interested in robots? 

2. What was the first robot you built? Did you have to program it? 

3. Are you involved in any of the youth robotics leagues or competitions? 

 

IV.  Demonstration of UR5 Robot—In this segment we demonstrate more examples of the UR5 in action.  

We discuss how to program the robot and give students an opportunity to program the robot to do an 

application.  We also discuss what it takes to design and program a robot for specific tasks and answer 

additional student questions. (39:03 to 53:33) 

 

Advance Student Questions Included in this Segment: 

1. What do you find most fascinating about your career? 

2. What impact do you see robots having in the future? 

3. Do you ever see robots completely replacing humans in the workplace? 

 

V.  Summary and Closing—We summarize the major concepts learned today, seek final questions from 

students, and offer final poll results. (53:34 to 01:00:00) 

Featured National Standards: 

The following Common Core Standards for English/Language Arts and Literacy in History/Social 

Studies, Science and Technical Subjects are referenced in this program: 

 

College and Career Readiness Anchor Standards for Reading 

7. Integrate and evaluate content presented in diverse media and formats, including visually and 

quantitatively, as well as in words. 

 

College and Career Readiness Anchor Standards for Writing 
6. Use technology, including the Internet, to produce and publish writing and to interact and 

collaborate with others. 

7. Conduct short as well as more sustained research projects based on focused questions, 

demonstrating understanding of the subject under investigation. 

 

 

 

 

 

http://www.hectv.org/watch/hec-tv-live/the-science-behind-robots/
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College and Career Readiness Anchor Standards for Speaking and Listening 
1. Prepare for and participate effectively in a range of conversations and collaborations with diverse 

partners, building on others’ ideas and expressing their own clearly and persuasively. 

2. Integrate and evaluate information presented in diverse media and formats, including visually, 

quantitatively, and orally. 

3. Evaluate a speaker’s point of view, reasoning, and use of evidence and rhetoric. 

4. Present information, findings, and supporting evidence such that listeners can follow the line of 

reasoning and the organization, development, and style are appropriate to task, purpose, and 

audience. 

5. Make strategic use of digital media and visual displays of data to express information and enhance 

understanding of presentations. 

 

College and Career Readiness Anchor Standards for Language 

6. Acquire and use accurately a range of general academic and domain-specific words and phrases 

sufficient for reading, writing, speaking, and listening at the college and career readiness level; 

demonstrate independence in gathering vocabulary knowledge when encountering an unknown term 

important to comprehension or expression. 

 

Featured National Standards: (Science) 

Unifying Concepts and Processes - Unifying concepts and processes help students think about and 

integrate a range of basic ideas which builds an understanding of the natural world 

1. Systems, order, and organization 

2. Evidence, models, and explanation 

 

Science as Inquiry - Science as inquiry requires students to combine processes and scientific knowledge 

with scientific reasoning and critical thinking to develop their understanding of science. 

1.  Abilities necessary to do scientific inquiry 

2.  Understandings about scientific inquiry 

 

Featured State Standards (Missouri): 

Schools from across the country are invited to join in the program.  Missouri state standards are provided 

for Missouri schools since partial funding for this program comes from various Missouri organizations. 

 

Missouri Grade Level Expectations 

Strand 7: Scientific Inquiry 
Science understanding is developed through the use of science process skills, scientific knowledge, 

scientific investigation, reasoning, and critical thinking 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

 

   

 

Program-Related Activity Suggestions: 

Please consider having your students do any or all of the activity suggestions below to continue their study 

of robots and their use in manufacturing settings.  

 

 

1.  View Videos of Robots in Action in a Manufacturing Workplace—Have students any of the videos 

listed below also available on Educate. Today.   The videos show different types of robots used at Semco 

Plastics in the St. Louis area.  The videos include no narration, so students can focus on how the robots act, 

the task they are accomplishing, and the way they accomplish those tasks.  Have students view the videos 

and think about what they notice about the robots in action.  How do they operate?  How must they be 

designed and programmed to operate that way?  What questions come to mind as they view the videos?  

Have students develop questions, share questions with each other, and discuss those questions. 

Robots 1: The UR5 in Operation:  Air Duct Testing 

Robots 2: UR5 Up Close:  Air Duct Testing 

Robots 3: What happens if the air duct fails the robot test?  

Robots 4: The UR10 in Operation:  Forming and Labeling a Plastic Jug 

Robots 5: Picking Up Label Mechanism 

Robots 6: Precision Cut Robot in Action 

 

2.  Send a Thank You or Insight—Have students write a letter to one of our guests detailing an insight the 

student gained from hearing his story, an appreciation for her participation, and/or another focus area of 

their choice.  E-mail the letter to us at live@hectv.org or mail the letter to us at Live@HEC-TV 3221 

McKelvey Rd #106, Bridgeton, MO 63044.  

 

3.  Bring in a Guest Speaker—Have students contact individuals in your own area who are involved in the 

field of robotics and see if they can locate a guest speaker to come to your class and share their story.  

 

Supplemental Resources: 

For students interested in learning more about robots, their impact on manufacturing and other fields, and 

their future, the following web resources provide first person accounts and advice from individuals who 

have experience in the field. 

 

Wall Street Journal, “Meet the New Generation of Robots for Manufacturing” 

http://www.wsj.com/articles/meet-the-new-generation-of-robots-for-manufacturing-1433300884 

 

PWC.com, “The New Hire:  How a New Generation of Robots is Transforming Manufacturing” 

http://www.pwc.com/us/en/industrial-products/next-manufacturing/robotic-trends-changing-

manufacturing.html 

 

How Stuff Works, “How Have Robots Changed Manufacturing” 

http://science.howstuffworks.com/robots-changed-manufacturing.htm 

 

Information Week, “10 Medical Robots That Could Change Healthcare” 

http://www.informationweek.com/mobile/10-medical-robots-that-could-change-healthcare/d/d-id/1107696? 

 

Wikipedia, “Medical Robots” 

https://en.wikipedia.org/wiki/Medical_robot 

 

CIO.com, “How Medical Robots Will Change Healthcare” 

mailto:live@hectv.org
http://www.wsj.com/articles/meet-the-new-generation-of-robots-for-manufacturing-1433300884
http://www.pwc.com/us/en/industrial-products/next-manufacturing/robotic-trends-changing-manufacturing.html
http://www.pwc.com/us/en/industrial-products/next-manufacturing/robotic-trends-changing-manufacturing.html
http://science.howstuffworks.com/robots-changed-manufacturing.htm
http://www.informationweek.com/mobile/10-medical-robots-that-could-change-healthcare/d/d-id/1107696
https://en.wikipedia.org/wiki/Medical_robot
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http://www.cio.com/article/3043172/innovation/how-medical-robots-will-change-healthcarerhealth-get-

familiar-with-it.html 

 

eHow.com, “Robots Used in Everyday Life” 

http://www.ehow.com/info_8659447_robots-used-everyday-life.html 

 

Forbes, “Robots in Our Homes and Our Personal Lives” 

http://www.forbes.com/sites/sarwantsingh/2015/04/15/robots-in-our-homes-and-in-our-personal-

lives/#6928247d4e52 

 

Cornell University, “Robots Could Improve Everyday Life at Home or Work” 

http://www.news.cornell.edu/stories/2010/09/robots-could-improve-everyday-life-do-chores 
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