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TECHNOLOGY Curriculum Scope and Sequence 

Content Area Technology Course Title/Grade Level: 
7th Grade  

Design & Modeling 

 

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) 

Unit 1 Measuring (customary and metric) 1 week 

Unit 2 Sketching; Working drawings (isometric and orthographic) 2 weeks 

Topic/Unit Name Suggested Pacing (Days/Weeks) 

Topic 
Overview 

CAD Drawing (Inventor program) 

Unit 3 Drawing, Dimensions and Extruding (2d sketching to 3D) 2 weeks 

Unit 4 
Special features (fillets, chamfers, shells and various 
types of holes, etc.) 

5 weeks 

 
 
 
 
 

 

 

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.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.  

SL.8.5 Integrate multimedia and visual displays into presentations to clarify 
information, strengthen claims and evidence, and add interest.  

 

Mathematics Standards 
MP.1. Make sense of problems and persevere in solving them. 
MP.3. Construct viable arguments 
MP.4. Model with mathematics. 
MP.5. Use appropriate tools strategically. 
MP.6. Attend to precision. 
MP.7. Look for and make use of structure. 
MP.8. Look for and express regularity in repeated reasoning 

7.G.A.1-3 (rectangular prisms) and 8.G.A.1-3 (pyramids, cones) 

Draw, construct, and describe geometrical figures and describe the 

9.2 Career Awareness Exploration, and Preparation 
CRP2. Apply appropriate academic and technical skills 
CRP4. Communicate clearly and effectively and with reason. 
CRP5. Consider the environmental, social and economic 
impacts of decisions 
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. 



relationships between them. 

7.RP.A.1-2: Analyze proportional relationships and use them to solve 

real-world and mathematical problems. 

 

Science Standards 
ETS1.A: Defining and Delimiting an Engineering Problem  

The more precisely a design task’s criteria and constraints can be defined, 
the more likely it is that the designed solution will be successful. Specification 
of constraints includes consideration of scientific principles and other relevant 
knowledge that is likely to limit possible solutions.  

 

ETS1.B: Developing Possible Solutions  

A solution needs to be tested, and then modified on the basis of the test 
results in order to improve it. There are systematic processes for evaluating 
solutions with respect to how well they meet criteria and constraints of a 
problem.  

There are systematic processes for evaluating solutions with respect to how 
well they meet the criteria and constraints of a problem.  

Models of all kinds are important for testing solutions. 
 

ETS1.C: Optimizing the Design Solution 
The iterative process of testing the most promising solutions and modifying 
what is proposed on the basis of the test results leads to greater refinement 
and ultimately to an optimal solution. 

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

product or system. 

http://www.corestandards.org/ELA-Literacy/RST/6-8/#CCSS.ELA-Literacy.RST.6-8.9
http://www.corestandards.org/ELA-Literacy/RST/6-8/#CCSS.ELA-Literacy.RST.6-8.9


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. 

8.2.8.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.5.a 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 include models (physical, graphical or mathematical) to communicate the 

solution to peers.  



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. 

8.2.8.D.5 
Explain the impact of resource selection and the production process in the development of a common or technological 

product or system. 

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.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. Fair, definitive decision making helps the team make choices quickly and easily 

2. Designers use sketching to brainstorm design ideas 

3. Designers must create a product that meets the problem statement and design specifications of the design challenge 

4. If a product/design is malfunctioning, troubleshooting is used to identify ways to repair the product/design 

5. The success of a design solution is based on how well it meets the problem statement and design specifications 

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? 

4. How can a project/device be broken up into subsystems to provide each team member a part to work on during construction time? 



STUDENT LEARNING OBJECTIVES  

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

Students will know: 
1. There are many different formats of design sketching: 

two-dimensional (side view, front view, top view, cross-

sectional view) and three-dimensional 

2. A sketch with multiple views should align the various 

views to show sizing/placement relationships 

3. A design sketch must communicate size, 

arrangement/structure, and materials 

4. Drawing tools like rulers and templates to improve sketch 

neatness 

5. If one of the subsystems is not working it can impact the 

function of the entire system 

6. Trouble shooting is used to figure out problems in the 

design 

7. Whenever possible, practice test the solution and use the 

results to improve the design 

8. Once a design is tested, it is evaluated based on its 

ability to meet the problem statement and design 

specifications 

9. Testing the solution may also yield data in areas such as 

timing, speed, distance, volume/capacity, accuracy, or 

strength which will be compared with the data yielded by 

solutions of other design teams 

10. Testing results are used to improve prototypes 

Students will be able to: 
1. Compare decision making techniques and select one 

for the team to use 

2. Evaluate the physical characteristics of the materials 

supplied for the design challenge 

3. Create design sketches to brainstorm multiple design 

solutions 

4. Evaluate all proposed design solutions and select the 

solution that best meets the design challenge 

5. Develop appropriate subsystems of the overall 

device/prototype 

6. Safely and properly use tools to alter the size, shape, 

and appearance of various materials 

7. Apply time management skills 

8. Build a prototype for a manufacturing design challenge 

9. Analyze problems that are encountered and trouble 

shoot to find solutions 

10. Evaluate practice testing results to drive modifications 

that optimize design solution 

 

 

Cross-curricular connections: Mathematics: Scale Drawings, Proportional Relationships, Geometry and Measurement; Science: The 
Engineering Design Process, 3D Printing 

EVIDENCE OF LEARNING 

Summative Assessment Technology History and Recommendation report/presentation; Performance Tasks reflections; 



(Assessment at the end of the 
learning period) 

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

Formative Assessments 
(Ongoing assessments during 
the learning period) 

Measuring; 2D-Isometric-2D; Scaling 

Performance Tasks (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, jewelry (necklaces, rings) 

RESOURCES 

Graphical programs, such as Inventor 2018, TinkerCad 
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 

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:  
Radius, diameter, and circumference applications: measure and draw light switches, outlet covers, including hollowed and 
curved items; 
Tetris cube enriched to a sphere; 

Students capture their learning 
 
ELL: 

● Manipulatives 
● Preteach vocabulary  
● Activate prior knowledge  
● Identify big picture concepts 
● Build in time for reteaching and repetition  

http://rulergame.net/
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1048


● Provide extra “wait” time  
● 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 

 


