Transportation Technology, Grade 12, College Expectations TTJ4C

Transportation Technology, (TTJ4C)

Grade 12, College Preparation

This course examines alternative modes of mass transit to enable students to develop the

specialized knowledge and skills required to work with sophisticated land, air, and/or marine

vehicles and transportation systems. Students will solve problems related to vehicles and

transportation systems; examine transportation-related issues such as energy conversion, power

transfer, control systems, and environmental and societal impact; and investigate the educational

requirements of career opportunities in the transportation sector.

Prerequisite: Transportation Technology, Grade 11, College Preparation
	The Ontario Curriculum

	Theory and Foundation

	Overall Expectations

	TFV.01 ( apply the design process to develop solutions, products, processes, or services in response to challenges or problems related to vehicles or vehicle systems;

	TFV.02 ( identify different forms of mass transit and explain how they interrelate with each other;

	TFV.03 ( analyse and describe the kinds and costs of different forms of energy conversion used in the transportation of people and goods using land, air, and marine vehicles;

	TFV.04 ( research sources of energy and power transmission that could be used to fuel vehicles and transportation systems in the future.

	The Design Process

	TF1.01 – explain how human needs or wants related to transportation can be met through a new or improved vehicle or vehicle system;

	TF1.02 – apply the following steps of the design process to solve a variety of transportation technology challenges or problems: 

· identify what has to be accomplished (the problem); 

· gather and record information, and establish a plan of procedures; 

· brainstorm a list of as many solutions as possible; 

· identify the resources required for each suggested solution, and compare each solution to the design criteria, refining and modifying it as required; 

· evaluate the solutions (e.g., by testing, modelling, and documenting results) and choose the best one; 

· produce presentation and working drawings, sketches, graphics, mathematical and physical models, or a prototype of the best solution; 

· evaluate the prototype and determine the resources, including computer applications, required to produce it; 

· communicate the solution, using one or more of the following: final drawings, graphs, charts, sketches, technical reports, electronic presentations, flow charts, mock-ups, models, prototypes, and so on; 

· obtain feedback on the final solution and repeat the design process if necessary to refine or improve the solution.

	Transportation Systems

	TF2.01 – evaluate and compare the efficiency, capacity, and convenience of a variety of different mass-transit systems;

	TF2.02 – describe the need for coordination among the different forms of mass transit;

	TF2.03 – identify the infrastructure requirements of an efficient mass-transit system.

	Energy and Energy Conversion

	TF3.01 – describe a variety of energy sources and investigate the availability of future energy sources;

	TF3.02 – analyse the requirements of converting various types of energy into power in terms of such things as the equipment required, efficiency, and costs;

	TF3.03 – describe the different forms of energy required to power mass-transit systems after analysing their power output, accessibility, abundance, environmental impact, cost, and conversion efficiency;

	TF3.04 – explain the by-products produced by the conversion of a variety of energy sources;

	TF3.05 – analyse and describe the power requirements of different vehicles and the energy source of each and its transmission method.

	Skills and Processes

	Overall Expectations

	SPV.01 ( apply effective work practices and procedures as part of a team when developing models of mass-transit systems;

	SPV.02 ( develop and operate models of effective mass-transit systems;

	SPV.03 ( communicate effectively regarding the transportation sector using a variety of means;

	SPV.04 ( use mathematical and language skills effectively and apply technological and scientific principles to solve vehicle and mass-transit challenges.

	Organizational Skills

	SP1.01 – design a mass-transit enterprise incorporating the five major areas of activity: research and development, production, marketing, industrial relations, and financial affairs;

	SP1.02 – function effectively in a model of a mass-transit organization in one or more areas of activity;

	SP1.03 – simulate the execution of the four typical functions of management: planning (setting goals and a course of action), organizing (structuring the job into manageable tasks), directing (assigning tasks and supervising their completion), and controlling (comparing results against the outlined plan).

	Applied Work Practices and Procedures

	SP2.01 – select the most appropriate type of mass-transit system for a particular need;

	SP2.02 – effectively model mass-transit systems using a variety of means including software programs or scale models;

	SP2.03 – determine cost, quality of service, and capacity considerations in existing forms of public transport;

	SP2.04 – develop appropriate models for establishing a fair pricing structure for a mass-transit system;

	SP2.05 – simulate the effective management and marketing of a model mass-transit system;

	SP2.06 – quantify the financial cost of environmental impacts and carry out an accurate risk analysis;

	SP2.07 – analyse the demand for services at different times of the day on a mass-transit system to establish the services required.

	Communication Skills

	SP3.01 – develop an accurate line organization chart of a model mass-transit enterprise in a school transportation facility;

	SP3.02 – develop an appropriate flow chart for the major areas of activity in their model mass-transit enterprise;

	SP3.03 – generate product specifications for their mass-transit model using engineering drawings, sketches, and reports;

	SP3.04 – present effective proposals related to the establishment of a transportation-related enterprise.

	Interdisciplinary Skills

	SP4.01 – apply mathematical skills in spreadsheet analysis to make calculations to close tolerances and to control inventory, costs, and quality;

	SP4.02 – use appropriate language in flow charts, operation and inspection charts, job descriptions, lists of tooling requirements, formal presentations, and bills of material;

	SP4.03 – apply the technological systems approach to solving a transportation challenge, taking each of the following into consideration: inputs – all the resources needed to accomplish the goals of the system (e.g., people, knowledge, materials, energy, finance, capital); process – the scheme of purposeful actions and practices that make up the technical aspects of the system; outputs – the goal or ends to which the inputs and processes are applied; and feedback – the mechanisms that provide preferred direction for the system.

	Impact and Consequences

	Overall Expectations

	ICV.01 ( explain the social, economic, and environmental consequences and impact of the transportation sector on individuals, society, and the environment;

	ICV.02 ( effectively evaluate and implement safe work practices when performing transportation-related tasks;

	ICV.03 ( identify the role of health and safety legislation in transportation technology programs in schools and in the transportation sector;

	ICV.04 ( describe the postsecondary and career opportunities available in the transportation sector on graduation from a college program.

	Impacts

	IC1.01 – identify potential harmful consequences of specific mass-transit activities for the individual and for society, and formulate alternatives to minimize these consequences;

	IC1.02 – describe possible negative impacts of transportation activities on the environment and identify a variety of materials, processes, and waste-management methods to minimize them;

	IC1.03 – explain the economic impact of the transportation sector on the local community, the province, and the nation.

	Safety and Legislation

	IC2.01 – identify safe work practices and recommend the safest and most appropriate method for a particular operation;

	IC2.02 – develop and conduct effective safety audits and inspections of the school transportation facility and implement a plan to address any deficiencies;

	IC2.03 – develop an effective emergency action plan for the school transportation facility;

	IC2.04 – describe the Occupational Health and Safety Act (OHSA) and identify its implications for the school transportation facility and the transportation sector workplace;

	IC2.05 – analyse and describe the issues related to transportation technology addressed in the Workplace Hazardous Materials Information System (WHMIS).

	Education, Training, and Career Opportunities

	IC3.01 – describe career opportunities in the transportation sector following postsecondary training (e.g., management, marketing, finance, production, quality control, engineering);

	IC3.02 – identify postsecondary programs associated with the transportation sector and evaluate the appropriateness of the programs to their career plans;

	IC3.03 – assess their strengths and limitations in preparation for careers in the transportation sector.
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