Technological Design, Grade 12, University/College Preparation, TDJ4M

Technological Design, Grade 12, (TDJ4M)

University/College Preparation

This course provides students with opportunities to solve problems in design through the use of

technical drawings, model building, testing, and marketing. Students will research, design, and

test solutions for residential or commercial architecture, industrial engineering, and manufacturing.

They will also examine the educational requirements of a technical design–related career in

engineering, architecture, or industrial design.

Prerequisite: Technological Design, Grade 11, University/College Preparation
	The Ontario Curriculum

	Theory and Foundation

	Overall Expectations

	TFV.01 • apply engineering principles and appropriate formulas to design work; 

	TFV.02 • demonstrate the ability to interpret technical reference materials and test data; 

	TFV.03 • describe manufacturing or construction techniques used in architecture, engineering, or industrial design; 

	TFV.04 • solve engineering problems in a team environment; 

	TFV.05 • identify suitable ways of communicating their design ideas.

	Planning

	TF1.01 – explain the engineering principles that apply and the formulas used in technological design (e.g., related to the strength of materials, static and dynamic formulas, bending moments, shear); 

	TF1.02 – describe how engineering principles apply to methods of structural testing; 

	TF1.03 – demonstrate an ability to consult pertinent technical reference materials (e.g., trade literature, catalogues, and applicable codes such as the Ontario Building Code, the Electrical Safety Code, and municipal by-laws) as required by the project.

	Preparing Designs

	TF2.01 – prepare accurate mechanical and industrial engineering drawings (e.g., detail and assembly drawings); 

	TF2.02 – describe the sequence of construction used in frame construction and identify the related trades (e.g., electricians, carpenters, masons, heating and air-conditioning installers) used in the construction industry; 

	TF2.03 – work cooperatively in a group, communicating ideas effectively, being supportive of other group members’ ideas, and accepting constructive criticism; 

	TF2.04 – use technical illustrations, traditional or computer-aided drawing methods, and models to present ideas and solutions effectively.

	Evaluating and Documenting Designs 

	TF3.01 – keep accurate records of engineering tests and results; 

	TF3.02 – assess the different methods of illustrating a design solution (e.g., by using engineering drawings, models, or prototypes) and choose the most suitable for each project;

	TF3.03 – write technical reports detailing product specifications, test results, and effectiveness in meeting established design criteria.

	Skills and Processes

	Overall Expectations

	SPV.01 • produce effective design briefs and technical reports, and create freehand illustrations and traditional or computer-aided drawings that conform to industry standards; 

	SPV.02 • fabricate effective models and displays of student-developed products; 

	SPV.03 • perform structural and material tests correctly; 

	SPV.04 • estimate the cost of labour and materials for a project; 

	SPV.05 • evaluate project solutions.

	Planning

	SP1.01 – prepare effective design briefs outlining problems that require design solutions;

	SP1.02 – include appropriate health and safety codes in project documentation;

	SP1.03 – use either traditional (drafting board) or computer-based methods to create industry-standard drawings (e.g., three-dimensional projections, working drawings, floor plans, perspectives and elevation views, details, auxiliaries, section and assembly drawings).

	Preparing Designs

	SP2.01 – construct functional models and prototypes of their finished products;

	SP2.02 – create effective displays and presentations of their finished products;

	SP2.03 – conduct appropriate structural tests on components and assemblies;

	SP2.04 – conduct appropriate tests to determine the properties of materials;

	SP2.05 – estimate the costs of project materials and labour.

	Evaluating and Documenting Designs

	SP3.01 – prepare effective technical reports documenting the design process and proposed solutions;

	SP3.02 – evaluate the appropriateness of project solutions in terms of the design criteria;

	SP3.03 – evaluate the suitability of materials for project design applications.

	Impact and Consequences

	Overall Expectations

	ICV.01 • identify ethical issues related to engineering design; 

	ICV.02 • handle materials and tools safely; 

	ICV.03 • assess project solutions in terms of safety, efficiency, ergonomics, and the environment;

	ICV.04 • describe careers in engineering, architecture, or industrial design and the educational requirements for each.

	Design Impacts

	IC1.01 – identify design considerations when designing for the physically challenged (e.g., accessibility and function); 

	IC1.02 – explain ethical issues related to design engineering (e.g., those outlined in professional charters).

	Environmental and Safety Issues 

	IC2.01 – handle tools and materials safely; 

	IC2.02 – analyse the consequences of a product’s features in terms of safety, efficiency, ergonomics, and the environment; 

	IC2.03 – describe how well-designed project solutions can minimize negative environmental impact.

	Education, Training, and Career Opportunities 

	IC3.01 – identify career opportunities in architecture, engineering, or industrial design that are related to technological design; 

	IC3.02 – describe the requirements and educational qualifications for the career opportunities identified.
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