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Curriculum Scope and Sequence 
Content Area Technology Course Title/Grade Level: 8th Grade: Automation and 

Robotics  

Topic/Unit Name Suggested Pacing (Days/Weeks) 
Topic/Unit Computer Programming & Design of Mechanical Smoothie 

Maker 9-10 weeks 
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 Topic/Unit 
Title 

Computer Programming & Design of Mechanical Smoothie 
Maker 

Approximate Pacing 9-10 weeks 

STANDARDS  
Technology 

8.1.8.A.1: Demonstrate knowledge of a real world problem using digital tools. 
8.1.8.A. 3: Use and/or develop a simulation that provides an environment to solve a real world problem or theory. 
8.1.8.A.5:Create a database query, sort and create a report and describe the process, and explain the report results. 
8.1.8.D.1: Understand and model appropriate online behaviors related to cyber safety, cyber bullying, cyber security, and cyber ethics 
including appropriate use of social media. 
8.1.8.D.2: Demonstrate the application of appropriate citations to digital content. 
8.1.8.D.3: Demonstrate an understanding of fair use and Creative Commons to intellectual property. 
8.1.8.D.4: Assess the credibility and accuracy of digital content. 
8.1.8.E.1: Effectively use a variety of search tools and filters in professional public databases to find information to solve a real world problem. 
8.2.8.A.1: Research a product that was designed for a specific demand and identify how the product has changed to meet new demands (i.e. 
telephone for communication - smart phone for mobility needs). 
8.2.8.A.2: Examine a system, consider how each part relates to other parts, and discuss a part to redesign to improve the system 
8.2.8.A.3: Investigate a malfunction in any part of a system and identify its impacts. 
8.2.8.B.2: Identify the desired and undesired consequences from the use of a product or system. 
8.2.8.C.5: Explain the interdependence of a subsystem that operates as part of a system 
8.2.8.C.6: Collaborate to examine a malfunctioning system and identify the step-by-step process used to troubleshoot, evaluate and test 
options to repair the product, presenting the better solution. 
8.2.8.D.1: Design and create a product that addresses a real world problem using a design process under specific constraints. 
8.2.8.D.2: Identify the design constraints and trade-offs involved in designing a prototype (e.g., how the prototype might fail and how it might 
be improved) by completing a design problem and reporting results in a multimedia presentation, design portfolio or engineering notebook. 
8.2.8.D.3: Build a prototype that meets a STEM-based design challenge using science, engineering, and math principles that validate a 
solution. 
8.2.8.E.2: Demonstrate an understanding of the relationship between hardware and software. 
8.2.8.E.4: Use appropriate terms in conversation (e.g., programming, language, data, RAM, ROM, Boolean logic terms). 

Interdisciplinary Connections: 21st Century Skills: 
7.RP.A.2a: Decide whether two quantities are in a proportional 
relationship by testing for equivalent ratios.  

9.2.8.B.3: Evaluate communication, collaboration, and leadership 
skills that can be developed through school, home, work, and 
extracurricular activities for use in a career.  
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8G.A.1: Verify experimentally the properties of rotations, reflections, 
and translations. 
Example: Students find the gear ratio and calculate an equivalent 
ratio; this tells students that for every 1 time one gear turns, a 
connected gear also turns a certain number of times. 
 
MS-ETS1-1. Define the criteria and constraints of a design problem 
with sufficient precision to ensure a successful solution, taking into 
account relevant scientific principles and potential impacts on people 
and the natural environment that may limit possible solutions. 
Example: Students must first design and then program a blender to 
perform a specific task using different physical parts and computer 
programming skills.  

 

Example: Students communicate with each other as they test their 
computer programs for effectiveness. Students share suggestions 
for classmates as examples for other students who were not yet 
successful. Students consider alternate approaches to the same task 
through discussion and collaboration. 

Technology Standards: Career Ready Practices: 
See Above (This is a Technology Course) 

 
CRP 6: Demonstrate creativity and innovation  
CRP 8: Utilize critical thinking to make sense of problems and 
persevere in solving them.  
Example: Students must first design and then program a blender to 
perform a specific task using different physical parts and computer 
programming skills. 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
Essential Questions 

● How can potential energy be transferred to kinetic energy? 
● What are the distinguishing characteristics of a robot? 
● How can you solve problems using simple machines? 
● How are speed and torque related? 
● How can you test a computer program to determine whether or not it was successful? 
● How can you write computer programs to solve real-world problems? 
● Why is programming important to society? 

Enduring Objectives/Understandings 
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● Energy can be stored and used to create motion.  
● Energy has the capacity to do work. 
● Work is energy that is transferred from one object to another.  
● Robots have defining characteristics that set them apart from machines.  
● Automation via robotic technology is a viable solution for many tasks.  
● Robots are complex devices that continue to impact society 

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 

● Energy cannot be created nor destroyed; however, it can be 
converted from one form to another. 

● Energy can be grouped into major forms: thermal, radiant, 
electrical, mechanical, chemical, nuclear, and others. 

● Power systems must have a source of energy, a process, 
and loads. 

● The six simple machines and how they can produce 
mechanical advantage. 

● The different types of robots/automation, examples of each. 
● Why humans use robots and automations in certain 

applications. 
● The careers that are available in the field of robotics and 

automation. 
● Principles of simple machines and how they change 

mechanical power. 

Students will be able to: 
 

● Solve problems using simple machines 
● Write computer programs to solve a real-world problem 
● Modify the language of computer programs repeatedly until 

the program meets the design constraints of the task. 
● Test computer programs to determine the level of 

effectiveness of their design. 
● Create working models to solve a technological design 

challenge 
● Assess a task to determine whether a human operator or 

robotic technology is the best solution. 

ASSESSMENT OF LEARNING 
Summative Assessment 
(Assessment at the end of the 
learning period) 

● Final version of Smoothie Maker/Blender product 
● Quizzes: vocabulary, inventory, gear ratios, speed and torque 
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Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

● Iterations to successful Smoothie Maker/Blender product. 
● Class discussions  
● Teacher observations of student work and inquiry-based activities 

Alternative Assessments (Any 
learning activity or assessment 
that asks students to perform to 
demonstrate their knowledge, 
understanding and proficiency) 

● Creation of mechanisms used to develop Smoothie Maker/Blender product 

Benchmark Assessments 
(used to establish baseline 
achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

● Students demonstrate their growth in writing computer programs to solve real-world problems in 
the beginning and end of this 10 week course. 

RESOURCES 
Core instructional materials: 

● Graphical programs, such as RoboPro 
 

Supplemental materials: 
 

● Robotics and automation kits, such as Fischer-Technik 
● Instructional tutorials, visuals, simulations and handouts, such as Project Lead the Way, Youtube, PHET (Torque-Rotation) 

Modifications for Learners 
See appendix 
 

https://phet.colorado.edu/en/simulation/legacy/torque
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing

