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	Designing a Floor Plan

	Subject(s) 


Technology, Math, Science

	
Rigor/Relevance
Framework



	Grade Level 9-12
	

	Instructional
Focus
	Geometry: Students apply geometric concepts, properties, and relationships in a problem-solving situation. Students communicate the reasoning used in solving these problems.

Measurement: Students use a variety of tools and techniques of measurement in a problem-solving situation. Students communicate the reasoning used in solving these problems.

Tools and Technology: Students use appropriate tools and technologies to model, measure, and apply the results in a problem solving situation. Students communicate the reasoning used in solving these problems.
Problem-Solving and Mathematical Reasoning: Students apply a variety of problem-solving strategies to investigate and solve problems from across the curriculum as well as from practical applications.
Number Operation and Concepts: Students use number, number sense, and number relationships in a problem-solving situation. Students communicate the reasoning used in solving these problems.
Science and Technology: Students develop skills in using technology and recognize the relationship between technology and science, including its potential and limits.

Communication: Students communicate and apply scientific concepts.

	Student
Learning

Student
Learning

(con’t)
	· Students will use the appropriate drawing tools (architectural scale, triangles, pencils, and miscellaneous supplies) to accurately measure and apply the results on a scaled drawing. Students will display and communicate their drawing to the class.
· Students will develop basic drawing skills and will gain a better understanding on the relationships between technological processes and the science of new materials used to build structures. Students will address the materials used to construct the proposed house including material potential and limitations.

· Students will communicate floor plan layout, size, geometric concepts, and applied scientific concepts of materials and processes used. Communication will be in a formal write-up and presentation.
· Students utilize and then apply geometric concepts, properties, and relationships when deciding proper room size, shape, and location. Students will communicate their reasoning when developing a basic diagram of room layout and in the final drawing stages of floor plan development.

· Students use the appropriate drawing tools. Students will use ¼" = 1'‑0" measurements, and apply them into a scaled one-story floor plan. Students display their learned knowledge when developing their final floor plan to scale.
· Students will brainstorm, research, and investigate a variety of floor plan ideas that will need to address various mathematical and scientific requirements. Students will need to justify floor plan area, perimeter, units of measure, and the materials needed to properly build the house.
· Students use dimensional analysis and estimating to convert units of measurement to the proper scale. Students will apply the appropriate ratio of rooms when developing their final floor plan. Students display their learned knowledge when developing their final floor plan to the proper scale and the right proportion of rooms.


	Performance
Task

	Overview

In this activity students will be asked to design then draw a floor plan that meets defined specifications. The students will apply the mathematical concepts of measurement; geometry, drawing to scale, and the scientific principles that will enhance the drawing’s design and summarize their finding to their classmates.
Description

A new residential subdivision has been approved and construction will soon begin in town. Developers are currently accepting design ideas for single-story homes. The students will design a floor plan for a single-story house and create a scaled drawing to represent their individual design. Listed below are the required design criteria:
1. The floor plan must be brainstormed using basic sketching and research techniques.

2. The total area of the house must be between 960 and 1,200 square feet.

3. The floor plan must include all interior and exterior dimensions.

4. All interior rooms need to be within the suggested size limitations in square feet. A chart will be supplied outlining the size constraints for each room type.

5. The floor plan must include the following:

· Two exterior exits

· A window in each room

· A full bathroom with the required fixtures
· A kitchen with the required fixtures
· A closet in each bedroom with door
· Interior doors into all the privacy areas (for example, bathrooms, bedrooms)
6. Students will communicate floor plan layout, size, geometric concepts, and the applied scientific concepts of materials and processes used. This communication will occur in a formal write-up and presentation.

	Essential
Skills


	· Follow written directions carefully and accurately. (e6)

· Use brainstorming, role-playing, and standard problem-solving strategies to define a problem and suggest solutions. (e19)

· Know how to obtain accuracy and precision using common measuring devices. (s33)
· Plan and apply real or hypothetical models and constructions to facilitate investigation and learning and the solution to practical problems. (s115)
· Know and apply the principles of scientific inquiry. (Implicit in this statement are the processes of prediction, estimation, developing hypotheses, drawing conclusions, evaluation, and following ethical principles and professional procedures.)(s114)

· Perform operations with signed (positive and negative) numbers, including decimals, ratios, percents, and fractions. (m1)

· Understand the characteristics and terminology of angles, for example, degree measure, classification of angles by measure (acute, right, obtuse, and straight), supplementary and complementary angles, and vertical angles. (m4)

· Know how to compute the distance between two points (i.e., length of a line segment) on a coordinate plane. (m9)

· Compute the perimeter and area of two-dimensional figures. (m13)

· Understand the angle relationships in triangles (i.e., acute, obtuse, right, interior, and exterior). (m14)

· Know the basic trigonometric functions and ratios. (m18)

· Use the Pythagorean Theorem to compute side lengths of right triangles. (m21)

· Understand the properties and classification of polygons (e.g., triangle, quadrilaterals, pentagon, hexagon, etc.) as well as knowledge of geometric shapes. (m26)

· Understand the concepts of right triangle trigonometry and solve right triangles using basic trigonometric ratios (sine, cosine, tangent). (m57)

· Use the technique of dimensional analysis to convert units of measure (e.g., convert km/hr to m/min) including drawing to scale and applying ratios. Understand and use various techniques for estimating, making, and converting measure and using these to perform dimensional analysis. (m33)

· Use the process of integration (i.e., antiderivatives) to determine areas, volumes, and distances. (m50)

	Scoring Guide
See attachment.


Submitted by: Tara Shorey and Clare Stinson, Mid-Coast School of Technology
Scoring Guide
Floor Plan Scoring Guide
	4 Points = The student has a good understanding of all required criteria present. The drawing has less than two errors in overall design, drawing quality, or calculations. The drawing is accurate, clearly labeled, neat, and to scale. The formal write-up and presentation of the drawing were complete and informative.

	3 Points = The student displays an understanding of most of the required criteria. The drawing has less than four errors in overall design, drawing quality, or calculations. The drawing is correctly labeled, legible, and to scale. The formal write-up and presentation of the drawing were complete and informative.

	2 Points = The student displays only minimum understanding of the project. The drawing is complete, but is missing some required criteria. The drawing has less than seven errors in overall design, drawing quality, or calculations. Parts of the drawing may be difficult to read and/or out of scale. The formal write-up and presentation of the drawing were incomplete and lacked some required information.

	1 Point = The student attempts to understand, but the drawing is incomplete. The drawing has more than seven errors in overall design, drawing quality, or calculations. The drawing is difficult to read and/or out of scale. The formal write-up and presentation of the drawing were nonexistent or were incomplete and lacked the required information. 
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