Massachusetts Science and Technology Frameworks

	Framework Topic
	Course
	 Concepts/ Vocabulary
	Activities

	1.  Materials, Tools, and Machines

Broad Concept: Appropriate materials, tools, and machines enable us to solve problems, invent, and construct.
	Grade 7 and Grade 8 Design- Construction
	 Materials;
use of hand tools, machines, and  instruments
	Construct sanding block, boxes, whirligigs, catapults, furniture, and other projects using
Band Saws, Table Saws, Drill Press, Portable Drill,

Hammer, Chisel, Router

	2.  Engineering Design

Broad Concept: Engineering design is an iterative process involving modeling and optimizing for developing technological solutions to problems within given constraints.
	Gr. 7 Robotics ; Grade 7 Design/ Construction

	Engineering design process( learning from analyzed failure) Constraints; tradeoffs XE "Engineering Design:steps of" 
	Students design, build, and program a robotic creature which responds to its environment, modifying the design and program until it meets the design parameters;
Students design, test, and modify truss, column, and bridge designs so as to meet the required strength at the lowest cost.

	3.  Communication Technologies

Broad Concept: Ideas can be communicated though engineering drawings, written reports, and pictures.
	Grade 8 Design-Construction, Grade 7 Biology, Grade 7 Mathematics
	Orthographic drawings; Source, encoder, transmitter, receiver, decoder, storage, retrieval,
	Orthographic Drawings; Google Sketch-Up 3-D computer CAD modeling
Communication Technology/Infra-red signaling/ graphics

Summative Test



	4.  Manufacturing Technologies

Broad Concept: Manufacturing is the process of converting raw materials (primary process) into physical goods (secondary process), involving multiple industrial processes, e.g., assembly, multiple stages of production, quality control.
	Grade 7 Design-Construction; Grade 7 Biology, Grade 8 Sci
	Design, research, production, assembly line, advertising, distribution
	Lecture: Industrial organizations

Students set up organization to design, manufacture standard parts for game
Summative quiz

	5.  Construction Technologies

Broad Concept: Construction technology involves building structures in order to contain, shelter, manufacture, transport, communicate, and provide recreation.
	Grade 7 Design/Construction
	Loads, compression, tension, truss, suspension bridge
	Students build paper towers, cardboard I-beams, straw truss bridges, suspension bridge models, computer simulations(West Point Bridge Designer), design houses( Punch Home Design), build model timberframe houses

	6.  Transportation Technologies

Broad Concept: Transportation technologies are systems and devices that move goods and people from one place to another across or through land, air, water, or space.
	Grade 7 Robotics; Grade 8 Earth and Space Sci.
	Frame, propulsion, guidance, control
	Lecture
Lego cars, Water Rocket
Summative quiz

	7.  Bioengineering Technologies

Broad Concept: Bioengineering technologies explore the production of mechanical devices, products, biological substances, and organisms to improve health or our daily lives.
	Grade 7 Robotics; Grade 7 Biology
	Ergonomics
Prosthetics

Orthotics

Sensors


	Students construct a robotic gripping device that can pick something up and move it when triggered by a body sensor (Robotics); use echolocation and other sensors to detect objects(Robotics).
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