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TECHNOLOGY Curriculum Scope and Sequence 

Content Area Technology Course Title/Grade Level: 
8th Grade Automation 

& Robotics 

 

General Overview and Pacing: Students participate in project-based activities. They learn to 
apply critical reasoning, problem-solving, thinking skills and strategies.  

Topic/Unit Name Suggested Pacing (Days/Weeks) 

Topic 
Overview 

Design a mechanical smoothie maker/blender run by a 
computer program 

9 weeks 

Unit 1 VOCABULARY/INVENTORY 4 days 

Unit 2 GEARS- gears, gear ratio, torque and speed 4-5 weeks 

Unit 3 COMPUTER PROGRAMMING- graphical programming of 
motors, sensors and switches 

3 weeks 

Topic/Unit Name Suggested Pacing (Days/Weeks) 

Topic 
Overview 

Explore the nature of technology: Creativity and Innovation 

Students research and report on a technology system that impacts 

the world in which they live; and suggest an aspect of it that would 

benefit from a redesign. 

4-5 days 

 
 
 
 
 

 

STANDARDS  



NJSLS 21st Century Skills and Career Ready Practices: 

 

English Language Arts Standards » Companion Standards: 
NJSLSA.R1. Read closely to determine what the text says explicitly and to 
make logical inferences and relevant connections from it; cite specific textual 
evidence when writing or speaking to support conclusions drawn from the 
text.  
NJSLSA.R2. Determine central ideas or themes of a text and analyze their 
development; summarize the key supporting details and ideas 
NJSLSA.R3. Analyze how and why individuals, events, and ideas develop 
and interact over the course of a text. 
NJSLSA.R4. Interpret words and phrases as they are used in a text, 
including determining technical, connotative, and figurative meanings, and 
analyze how specific word choices shape meaning or tone. 
NJSLSA.R7. Integrate and evaluate content presented in diverse media and 
formats, including visually and quantitatively, as well as in words 
RH.6-8.2. Determine the central ideas or information of a primary or 
secondary source; provide an accurate summary of the source distinct from 
prior knowledge or opinions 
RH.6-8.7. Integrate visual information (e.g., in charts, graphs, photographs, 
videos, or maps) with other information in print and digital texts. 

 

English Language Arts Standards » Science & Technical Subjects: 
● RST.6-8.3 Follow precisely a multistep procedure when carrying out 

experiments, taking measurements, or performing technical tasks.  
● WHST.6-8.1 Write arguments focused on discipline-specific content.  
● WHST.6-8.7 Conduct short research projects to answer a question 

(including a self-generated question), drawing on several sources and 
generating additional related, focused questions that allow for multiple 
avenues of exploration.  

 

Mathematics Standards 
MP.1. Make sense of problems and persevere in solving them. 
MP.2. Reason abstractly and quantitatively. 
MP.3. Construct viable arguments and critique the reasoning of others. 
MP.4. Model with mathematics. 
MP.5. Use appropriate tools strategically. 

9.2 Career Awareness Exploration, and Preparation 
CRP2. Apply appropriate academic and technical skills 
CRP4. Communicate clearly and effectively and with reason. 
CRP6. Demonstrate creativity and innovation 
CRP7. Employ valid and reliable research strategies. 
CRP8. Utilize critical thinking to make sense of problems and 
persevere in solving them. 
CRP9. Model integrity, ethical leadership and effective 
management. 
CRP11. Use technology to enhance productivity. 
CRP12. Work productively in teams while using cultural global 
competence. 



MP.6. Attend to precision. 
MP.7. Look for and make use of structure. 
MP.8. Look for and express regularity in repeated reasoning 

8G.A.1: Verify experimentally the properties of rotations, 

reflections, and translations 

8EE.C.7.a: Solve linear equations in one variable. 

 

Science Standards 
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. 

 
MS-ETS1-2. Evaluate competing design solutions using a systematic 
process to determine how well they meet the criteria and constraints 
of the problem. 

MS-ETS1-3. Analyze data from tests to determine similarities and 
differences among several design solutions to identify the best 
characteristics of each that can be combined into a new solution to 
better meet the criteria for success. 

 
MS-ETS1-4. Develop a model to generate data for iterative testing 
and modification of a proposed object, tool, or process such that an 
optimal design can be achieved. 

PS2.A: Forces and Motion For any pair of interacting objects, the force 
exerted by the first object on the second object is equal in strength to the 
force that the second object exerts on the first, but in the opposite 
direction (Newton’s third law).  

PS2.B: Types of Interactions Electric and magnetic (electromagnetic) 
forces can be attractive or repulsive, and their sizes depend on the 
magnitudes of the charges, currents, or magnetic strengths involved and 
on the distances between the interacting objects. (MS-PS2-3)  

 Gravitational forces are always attractive. There is a gravitational force 
between any two masses, but it is very small except when one or both of 



the objects have large mass—e.g., Earth and the sun.  

Technology Standards: 

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.A.4 Redesign an existing product that impacts the environment to lessen its impact(s) on the environment. 

8.2.8.A.5 
Describe how resources such as material, energy, information, time, tools, people, and capital contribute to a technological 

product or system. 

8.2.2.B.1 Identify how technology impacts or improves life. 

8.2.8.B.2 Identify the desired and undesired consequences from the use of a product or system. 

8.2.8.B.3 
Research and analyze the ethical issues of a product or system on the environment and report findings for review by peers 

and /or experts. 

8.2.8.B.4 
Research examples of how humans can devise technologies to reduce the negative consequences of other technologies and 

present your findings. 

8.2.8.B.5 
Identify new technologies resulting from the demands, values, and interests of individuals, businesses, industries and 

societies.  

8.2.2.C.1 Brainstorm ideas on how to solve a problem or build a product. 

8.2.5.C.6 Examine a malfunctioning tool and identify the process to troubleshoot and present options to repair the tool. 

8.2.5.C.7 Work with peers to redesign an existing product for a different purpose. 

8.2.8.C.1 Explain how different teams/groups can contribute to the overall design of a product. 

8.2.8.C.2 Explain the need for optimization in a design process. 



8.2.8.C.3 Evaluate the function, value, and aesthetics of a technological product or system, from the perspective of the user and the 

producer. 

8.2.8.C.4 Identify the steps in the design process that would be used to solve a designated problem. 

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.3 
Build a prototype that meets a STEM-based design challenge using science, engineering, and math principles that validate a 

solution. 

8.2.8.D.4 
Research and publish the steps for using and maintaining a product or system and incorporate diagrams or images 

throughout to enhance user comprehension. 

8.2.5.D.7 
Explain the impact that resources such as energy and materials used in a process to produce products or system have on the 

environment. 

8.2.8.E.1 Identify ways computers are used that have had an impact across the range of human activity and within different 

careers where they are used. 

8.2.8.E.2 Analyze the relationships between internal and external computer components. 

8.2.8.E.3 Develop an algorithm to solve an assigned problem using a specified set of commands and use peer review to 

critique the solution. 

8.2.8.E.4 Use appropriate terms in conversation (e.g., programming, language, data, RAM, ROM, Boolean logic terms). 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 

ENDURING OBJECTIVES/UNDERSTANDINGS 

1. Develop an understanding of energy and power technologies. 
2. Energy can be stored and used to create motion. 
3. Energy has the capacity to do work. 
4. Work is energy that is transferred from one object to another. 



5. Principles of simple machines and how they change mechanical power. 
6. Robots have defining characteristics that set them apart from machines. 
7. Automation via robotic technology is a viable solution for many tasks. 
8. Robots are complex devices that continue to impact society 

ESSENTIAL QUESTIONS 

1. How can potential energy be transferred to kinetic energy? 
2. What are the six simple machines and how do they work ? 
3. What are the distinguishing characteristics of a robot? 
4. What value do robots add to society? 
5. How can robots negatively impact society? 
6. Is robot labor better than human labor? 
7. What is the relationship between robot and human? 
8. In what ways do robotics integrate all STEM fields? 

STUDENT LEARNING OBJECTIVES  

Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 

Students will know: 
1. That energy cannot be created nor destroyed; 

however, it can be converted from one form to 
another. 

2. That energy can be grouped into major forms: 
thermal, radiant, electrical, mechanical, chemical, 
nuclear, and others. 

3. That power systems must have a source of energy, 
a process, and loads. 

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

5. How forces impact differently on materials. 
6. The distinguishing characteristics of a robot. 
7. Examples of robots (real and fictional). 
8. The different types of robots and examples of each. 
9. Why humans use robots in certain applications. 
10. The careers that are available in the field of 

robotics. 

Students will be able to: 
1. Solve problems using simple machines. 
2. Describe the difference between energy and work. 
3. Explain the theory behind kinetic and potential 

energy. 
4. Identify force within a structure. 
5. Create working models to solve a technological 

design challenge. 
6. Distinguish a robot from a machine. 
7. Develop a logical argument about whether a 

device can be considered a robot. 
8. Assess a task to determine whether a human 

operator or robotic technology is the best 
solution. 

9. Create an educational plan to meet the qualifying 
credentials of a career in a STEM or robotics field. 

Cross-curricular connections: Science: creating working models, Matter and Energy, Forces and Motion; Math: Rotations and One-
step Equations; Robotics Club; Girls Who Code 



EVIDENCE OF LEARNING 

Summative Assessment 
(Assessment at the end of the 
learning period) 

Technology History and Recommendation report/presentation; Performance Tasks reflections 

Formative Assessments 
(Ongoing assessments during 
the learning period) 

Vocabulary, inventory, Gear Ratios, Speed and Torque 

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

Iterations to successful Smoothie Maker/Blender product. 

RESOURCES 

Graphical programs, such as RoboPro 
Robotics and automation kits, such as Fischer-Technik 
Instructional tutorials, visuals, simulations and handouts, such as Project Lead the Way, Youtube, PHET, PHET 

Modifications for Learners 

Struggling learners:  
Note sheets, 
Modify assignment- scaffolding support 
Use of visual tutorials for students to revisit directions and concepts 
Peer support w/buddies 
Extended time 
 

Enrichment:  
Expanded blender to include programming of cup delivery; 
Electromagnets movement applications; 
Students capture their learning 

 
ELL: 

● Manipulatives 
● Preteach vocabulary  
● Activate prior knowledge  
● Identify big picture concepts 
● Build in time for reteaching and repetition  
● Provide extra “wait” time  

https://phet.colorado.edu/en/simulation/legacy/circuit-construction-kit-dc
https://phet.colorado.edu/en/simulation/legacy/torque


● Connect to previous taught lessons 
● Provide student with word bank  
● Model expectations 
● Provide a final product example 
● Modify assessments 
● Use real objects 
● Word walls with pictures 
● Laminated cards or mini anchor charts placed on students individual desks  
● Reduce number of problems required 
● ESL teacher can pre teach the lesson before introducing concept in the classroom 
● Verbal prompting 
● Reword directions and allow verbal clarification before answering questions 
● Extended time 
● Small group instruction 
● Small group testing 
● Audio version of text if possible  
● Graphic organizers 
● Multi-sensory learning 

Learning Path 

                Inquiry based activities 
Exploratory discovery;  
Hands on labs;  
Computer simulations;  
Critical thinking labs;  
Collaborative labs;  
Small groups instruction;  
Differentiated assignments based on readiness, ability, and interest;  
Modeling;  
Connecting 3D concepts to 2D sketches;  
Student led discussion;  
One-on-one and small group conferences;  
Small group and individual activities applying skills 

 


