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Curriculum Scope and Sequence 
Content Area Technology Course Title/Grade Level: 7th Grade  

Design & Modeling 

Topic/Unit Name Suggested Pacing (Days/Weeks) 
Topic/Unit #1 Measuring and Sketching (2D) 3 weeks 

Topic/Unit #2 Digital Drawing and 3-D Design (3D) 7 weeks 

 Topic/Unit 1 
Title 

Measuring and Sketching Approximate Pacing 3 weeks 
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STANDARDS  
Technology 

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.5 Describe how resources such as material, energy, information, time, tools, people, and capital contribute to a technological product 
or system. 
8.2.8.B.2 Identify the desired and undesired consequences from the use of a product or system. 
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.5.a Create a technical sketch of a product with materials and measurements labeled 
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.4 Use appropriate terms in conversation (e.g., programming, language, data, RAM, ROM, Boolean logic terms). 

Interdisciplinary Connections: 21st Century Skills: 
Math: 7.G.A.2: Draw technology, with ruler and protractor, as well as 
freehand) geometric shapes with given conditions.  
Example: Students use a ruler to make sketches based on given 
conditions.  
Science: RST.6-8.3: Follow precisely a multistep procedure when 
carrying out experiments, taking measurements, or performing 
technical tasks.  
Example: Students take measurements as they carefully follow the 
steps needed to plan and design their technical sketches.  

 

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. 
Discussion: Class will discuss how the skills they are learning directly 
relate to what architects and builders do when they remodel or build 
a home or other building.  

Technology Standards: Career Ready Practices: 
 

See Above (this is a Technology Course) 
CRP2. Apply appropriate academic and technical skills 
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Example: Students use rulers and calipers to create accurate 
working drawings as architects do in the real world.  
CRP4. Communicate clearly and effectively and with reason. 
Example: Students write about the process they used to create their 
drawings to get feedback from their classmates.  

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

1. What makes a design sketch communicate a design idea effectively? 
2. How do design specifications influence the design of the solution? 
3. How do time limitations influence the designing and building of the solution? 

Enduring Understandings: 
1. Fair, definitive decision making helps the team make choices quickly and easily. 
2. Designers use sketching to brainstorm design ideas 
3. The success of a design solution is based on how well it meets the problem statement and design specifications 

 
STUDENT LEARNING OBJECTIVES  

Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 
Students will know:  
metric system, customary system, unit, working drawing, sketch, 
isometric, orthographic, dimensions, precision, design specifications, 
subsystems, caliper, metric ruler 

 

Students will be able to: 

● Compare decision-making techniques and select one for 
the team to use. 

● Identify the similarities and differences between 
orthographic drawings and isometric drawings in the 
design process. 

● Utilize both metric system and customary system to make 
precise calculations in working drawings. 

● Use measurement tools such as metric rulers and calipers 
to create sketches used in the design process. 

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

Performance Tasks reflections; Measurement quiz; Record/Analysis of the Development Cycle; Final copy 
of Isometric - MultiView Drawing 
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Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Measuring; Isometric-2D; Scaling 
Rough drafts of sketches 

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

Final copy of Isometric - MultiView Drawing 
 

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 creating isometric and orthographic drawings in the beginning and 
end of this 10 week course. 

RESOURCES 
Core instructional materials: 

● Calipers and Rulers, metric and customary 
● working drawing paper 

 
Supplemental materials: 

● Instructional tutorials, visuals, simulations and handouts, such as Project Lead the Way, Youtube, online Ruler Games, Gizmos (such 
as Measurement) 

 
Modifications for Learners 

See appendix 
 

http://rulergame.net/
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1048
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing
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 Topic/Unit 2 
Title 

Digital Drawing and 3-D Design (3D) Approximate Pacing 7 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.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. 
8.2.8.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.2 Explain the need for optimization in a design process.  
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. 
Create a technical sketch of a product with materials and measurements labeled 
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.C.7 Collaborate with peers and experts in the field to research and develop a product using the design process, data analysis and 
trends, and maintain a design log with annotated sketches to record the developmental cycle. 
8.2.8.C.8 Develop a proposal for a chosen solution that includes models (physical, graphical or mathematical) to communicate the solution to 
peers.  
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.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 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: 
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Language Arts: NJSLSA.R7. Integrate and evaluate content 
presented in diverse media and formats, including visually and 
quantitatively, as well as in words 
Example: Students will integrate their ideas from their drawings into a 
digital format, which is then developed into a three-dimensional 
format. Students explain their design thinking in words to the class. 

 

9.1.8.E.1 Explain what it means to be a responsible consumer and 
the factors to consider when making consumer decisions. 
Example: When creating 3d models using the 3d printer, students 
must carefully consider the quantity of material that will be required 
to build their design and balance it with the amount of time available 
for printing.  
9.2.8.B.4: Evaluate how traditional and nontraditional careers have 
evolved regionally, nationally, and globally. 
Example: Periodic class discussions about 21st century technology 
career paths and the experience necessary to obtain those positions. 

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

 
CRP6. Demonstrate creativity and innovation 
Example: Students come up with their own design for their 3-D 
printing project 
CRP11. Use technology to enhance productivity. 
Example: Students print their designs 3-dimensionally which allows 
them to determine if their design was successful. 

UNIT/TOPIC ESSENTIAL QUESTIONS AND ENDURING OBJECTIVES/UNDERSTANDINGS 
1. What makes a design sketch communicate a design idea effectively? 
2. How do design specifications influence the design of the solution? 
3. How do time limitations influence the designing and building of the solution? 
4. How can a project/device be broken up into subsystems to provide each team member a part to work on during construction time? 

 
Enduring Understandings: 

1. Designers use sketching to brainstorm design ideas. 
2. Designers must create a product that meets the problem statement and design specifications of the design challenge  
3. If a product/design is malfunctioning, troubleshooting is used to identify ways to repair the product/design  
4. The success of a design solution is based on how well it meets the problem statement and design specifications  

STUDENT LEARNING OBJECTIVES  
Key Knowledge Process/Skills/Procedures/Application of Key Knowledge 
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Students will know:  
metric system, customary system, unit, working drawing, sketch, 
isometric, orthographic, dimensions, precision, design specifications, 
subsystems, caliper, metric ruler, design process, 3-D printer, 
troubleshoot, prototype, fillets, chamfers, shell, holes  

 

Students will be able to: 

● Create design sketches to brainstorm multiple design 
solutions 

● Evaluate all proposed design solutions and select the 
solution that best meets the design challenge 

● Safely and properly use tools to alter the size, shape, and 
appearance of various materials 

● Apply time management skills and design constraints  
● Evaluate the physical characteristics of the materials 

supplied for the design challenge 
● Develop appropriate subsystems of the overall 

device/prototype 
● Build a prototype for a manufacturing design challenge 
● Analyze problems that are encountered and trouble shoot 

to find solutions 
● Evaluate practice testing results to drive modifications that 

optimize design solution 

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

Performance Tasks reflections; Record/Analysis of the Development Cycle; Isometric - MultiView Drawing 

Formative Assessments 
(Ongoing assessments during 
the learning period to inform 
instruction) 

Measuring; Isometric-2D; Scaling 

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

Design Projects, both Virtual and 3D printed, such as Tetris blocks 

Benchmark Assessments 
(used to establish baseline 

Students demonstrate their understanding of isometric and orthographic drawings in the beginning and 
end of this 10 week course. 
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achievement data and 
measure progress towards 
grade level standards; given 
2-3 X per year) 

RESOURCES 
Core instructional materials: 

● Graphical programs, such as Inventor 2020, TinkerCad 
Supplemental materials: 
 

● Calipers and Rulers, metric and customary 
● Instructional tutorials, visuals, simulations and handouts, such as Project Lead the Way, Youtube, online Ruler Games, Gizmos (such 

as Measurement) 
● 3D Printer 

 
Modifications for Learners 

See appendix 
 

http://rulergame.net/
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1048
https://docs.google.com/spreadsheets/d/165uCa41MuXtL-R5K0pyPxQ7Iw0PFgrZS-_0n9mh8Bk8/edit?usp=sharing

