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ROP ARCHITECTURAL DESIGN

PHILOSOPHY

ROP delivers state of the art career preparation programs for high school and adult students.

PROGRAM GOALS
The goal of the program is to develop students’ academic and technical skills so they will be prepared for employment and postsecondary education, and able to do one or more of the following:

· Secure employment

· Upgrade present skills

· Enter advanced career training

· Pursue college related courses

COURSE TITLE

ROP ARCHITECTURAL DESIGN

CBEDS TITLE


COMPUTER-AIDED DRAFTING/DESIGN

CBEDS NO.


5705

JOB TITLES
DOT NO.
Drafter, Architectural
001.261-010

Drafter, Landscape
002.261-010

Drafter, Electrical
003.281-010

Drafter, Civil
005.281-010

Drafter, Structural
005.281-014

Drafter, Mechanical
007.281-010

Drafter, Assistant
017.281-018

I.  COURSE DESCRIPTION

Architectural Design is a course in which the students express themselves visually and are able to showcase their creativity.  Instruction will be given in the following areas:  elements of design, architectural history, sketching, and computer design.  The course gives the students confidence in organizing and utilizing ideas in new and useful creations, and reinforces concepts and ideas learned in mathematics, art, and social science. Students are guided through a series of projects using computer aided design (CAD) software. This competency-based course prepares students for entry-level positions or further training in Architectural Design. Integrated throughout the course are career preparation standards which include basic academic skills, communication, interpersonal skills, problem solving, workplace safety, technology and employment literacy.

Hours:


Students receive up to 540 hours of classroom instruction.

Prerequisites:

Recommended: Basic Art and Design, Algebra I, Geometry and/or approval of the instructor.

Date written/revised:  
Revised November 2001

Course Outline:

Included below.

Articulation:

Articulated with Diablo Valley College at Monte Vista and California High Schools.
Academic Credit:  
Certified by the University of California as an “a-g” course in the “f-Visual and Performing Arts” category for Contra Costa County ROP.  High schools served by this program may add this course to their own “a-g” course list without submitting a complete course description. 

II.  STUDENT PERFORMANCE OBJECTIVES

Course Goals and Major Student Outcomes:

1.
Develop and expand aesthetic perception.

2.
Develop a strong academic foundation in elements of design.

3.
Develop a historic perspective of architecture and social environments.

4.
Master laboratory techniques and concepts that are essential in design.

5.
Develop a knowledge of historical and cultural developments and their influence on modern architecture.

6.
Understand that architectural design reflects, records, and shapes history and plays a role in every culture.

7.
Develop and expand visual arts knowledge and skills to express architectural ideas imaginatively.

8.
Acquire artistic knowledge, perception, and technical skills to express and communicate ideas graphically.

9.
Learn techniques in approaching solutions to architectural design problems.

10.
Develop a basis for making informed, aesthetic judgments.

11.
Develop information and skill in the graphic presentation of ideas.

12.
Develop an awareness of careers in the visual arts.

Course Objectives:

1.
Use the visual elements of line, value, shape, form, color and texture to create a project.

2.

Demonstrate how balance, rhythm, movement, variety, proportion, emphasis and unity are used in the design process.

3.
Develop pictorial sketches in both isometric and perspective modes.

4.
Make decisions and be able to respond to the aesthetic value of architectural design.

5.
Learn how to layout and develop pictorial drawings using shading and shadowing techniques.

6.
Use the color wheel and demonstrate an understanding of color composition.

7.
Identify the basic types of material and symbols used in architectural drawings.

8.

From a historical perspective, understand how materials were used and how (up to the 1900s) limited the designers were in their ability to be creative.

9.
Design a residential room and floor plans that include proper room layout, utilizing architectural symbols, dimensions, notes and schedules.

10.
Produce various computer aided architectural drawings and demonstrate proper plotting techniques.

11.
Develop a portfolio of work as a tool for both preservation and presentation.

12.
Perform visual, verbal, and written presentations.

III.  
INSTRUCTIONAL UNITS                                                                                Classroom Hours

Unit I—Architecture and General Information





30

A.
Goals

B.
Objectives

C.
Requirements

D.
Equipment

E.
Rules/procedures/safety

1.
Review of safety rules and classroom procedures

2.
Emergency guidelines

3.
Ergonomics and computer use

4.
Lab procedures and equipment

F.
School to career

Unit II—Architecture Overview







30

A.
Architectural styles

1.
Historical context

2.
Design considerations

3.
Technological advances

B.
Drawing types

C.
Career possibilities

1.
Architecture

2.
Engineering

3.
Industrial design

4.
Graphic design

5.
Art education

6.
Computer design

D.
Architectural scales

Unit III—Architectural Drawing Procedures





210

A.
Values of lines


1.
Architectural line conventions


2.
Expressive use of lines

B.
Lettering styles

1.
Architectural lettering

2.
American national standard alphabet

C.
Visual layout

Unit IV—Architectural Symbols







210

A.
Types of symbols

1.
Door and window symbols

2.
Material symbols

3.
Electrical symbols

B.
Purposes

C.
Applications

Unit V—Design Concepts







  60

A.
Client needs

B.
Aesthetics

1.
Artistic perception

C.
Texts and design principles

1.
Balance

2.
Texture

TOTAL HOURS—MAXIMUM:


 540
Note: Typical high school class equals 180 hours per year

Standards for ROP have been developed from curriculum frameworks, academic standards, model practice documents, and industry skill standards provided by business advisory committees.

IV.  ACADEMIC STANDARDS


STATE OF CALIFORNIA HIGH SCHOOL ACADEMIC STANDARDS INTEGRATED INTO ROP ARCHITECTURAL DESIGN:

ENGLISH-LANGUAGE ARTS STANDARDS (from English-Language Arts Content Standards For California Public Schools adopted by the California State Board of Education December 1997)

Reading

2.0 
Reading Comprehension (Focus on Informational Materials)—Students read and understand grade-level-appropriate material…including a wide variety of classic and contemporary literature, magazines, newspapers, and online information.

Writing

1.0
Writing Strategies—Students write coherent and focused texts that convey a well-defined perspective and tightly reasoned argument. The writing demonstrates students’ awareness of the audience and purpose and progression through the stages of the writing process.

Organization and Focus

1.3 
Structure ideas and arguments in a sustained, persuasive, and sophisticated way and support them with precise and relevant examples.

1.5 
Use language in natural, fresh, and vivid ways to establish a specific tone.

Research and Technology

1.6 
Develop presentations by using clear research questions and creative and critical research strategies (e.g., field studies, oral histories, interviews, experiments, electronic sources).

2.0 
Writing Applications  
2.5 
Write job applications and resumés:

a. 
Provide clear and purposeful information and address the intended audience appropriately.

b. 
Use varied levels, patterns, and types of language to achieve intended effects and aid comprehension.

c. 
Modify the tone to fit the purpose and audience.

d. 
Follow the conventional style for that type of document (e.g., resumé, memorandum) and use page formats, fonts, and spacing that contribute to the readability and impact of the document.

1.0 
Written and Oral English Language Conventions—Students write and speak with a command of standard English conventions.

1.2 
Produce legible work that shows accurate spelling and correct punctuation and capitalization.

2.0 
Speaking Applications 

2.4 
Deliver multimedia presentations:

a. 
Combine text, images, and sound by incorporating information from a wide range of media, including films, newspapers, magazines, CD-ROMs, online information, television, videos, and electronic media-generated images.

MATHEMATICS STANDARDS (from Mathematics Contents Standards for California Public Schools adopted by California State Board of Education December 1997):


Algebra I

1.0 
Students identify and use the arithmetic properties of subsets of integers and rational, irrational, and real numbers, including closure properties for the four basic arithmetic operations where applicable.

8.0 
Students understand the concepts of parallel lines and perpendicular lines and how those slopes are related. Students are able to find the equation of a line perpendicular to a given line that passes through a given point.

Geometry

8.0
Students know, derive, and solve problems involving the perimeter, circumference, area, volume, lateral area, and surface area of common geometric figures.

9.0
Students compute the volumes and surface areas of prisms, pyramids, cylinders, cones, and spheres; and students commit to memory the formulas for prisms, pyramids, and cylinders.

10.0
Students compute areas of polygons, including rectangles, scalene triangles, equilateral triangles, rhombi, parallelograms, and trapezoids.

11.0 
Students determine how changes in dimensions affect the perimeter, area, and volume of common geometric figures and solids.

12.0 
Students find and use measures of sides and of interior and exterior angles of triangles and polygons to classify figures and solve problems.

16.0 
Students perform basic constructions with a straightedge and compass, such as angle bisectors, perpendicular bisectors, and the line parallel to a given line through a point off the line.

17.0 
Students prove theorems by using coordinate geometry, including the midpoint of a line segment, the distance formula, and various forms of equations of lines and circles.

20.0 
Students know and are able to use angle and side relationships in problems with special right triangles, such as 30°, 60°, and 90° triangles.

Trigonometry

1.0 
Students understand the notion of angle and how to measure it, in both degrees and radians. They can convert between degrees and radians.

12.0 
Students use trigonometry to determine unknown sides or angles in right triangles.

15.0 
Students are familiar with polar coordinates. In particular, they can determine polar coordinates of a point given in rectangular coordinates and vice versa.

16.0 
Students represent equations given in rectangular coordinates in terms of polar coordinates.

VISUAL AND PERFORMING ARTS STANDARDS are incorporated into the table below:

	Framework Goal
	State Standard
	Example of Work
	Growth Area

	Artistic Perception Component

Goal 1:  Students use their senses to perceive works of art, objects in nature, events, and the environment.
	Artistic Perception

Standard 1:  The student demonstrates an understanding of works in the visual arts by analyzing and interpreting what the artist presents in visual form.
	—Students will view slides on various architects’ work, identify styles of interest and determine the characteristics that they feel are unique to the style.  Journals will include sketches of their own styles.
	—Students will be able to identify various architectural styles within their community or life experience.

—Discuss characteristics of various styles.

	
	
	—Using slides representing a variety of architectural styles and periods from within their community, students will chose a period of architecture in the visual dictionary text and identify styles in that period and relate it to current styles.
	

	Creative Expression Component
Goal 3:  Students develop knowledge of and artistic skills in a variety of visual art media and processes.

Goal 4:  Students create original artworks based on personal experiences or responses.

Goal 5: Students develop skills in the visual arts and appreciation for using the visual arts in lifelong learning.


	Creative Expression

Standard 2:  The student demonstrates an understanding of how to effectively solve artistic problems in unique and expressive ways.
	—Students will maintain a cumulative assignment that includes drawings in either pictorial or perspective modes and incorporates various colors, shading, and symbols to complete a presentational drawing and layout of an architectural structure.  In journals, students will analyze why certain colors were chosen to express a feeling or style and relate symbols to these colors.  What aesthetic value does the final product express.
	—Students will have a better understanding of depth dimension, shape, and structure in relation to objects.

—Students will learn the importance of color and texture, and how they relate to objects or structures to create style.

—Students will be able to understand and identify characteristics that make up various architectural styles within their local community.




	Historical and Cultural Context Component
Goal 6:  Students explore the role of the visual arts in culture and human history.

Goal 7:  Students investigate major themes in historical and contemporary periods and styles of the visual arts throughout the world.
	Historical and Cultural Context
Standard 3:  The student demonstrates an understanding of major visual arts traditions, styles, and media in a variety of times and places.

Standard 4:  The student demonstrates an understanding that the visual arts and artists reflect, play a role in, and influence culture.


	Example of Work

—The students will study a series of architectural styles that relate to their cultural heritage and make a collage or family tree of these styles.  Through research, students will determine the style (historical to contemporary) that can be linked to their ancestors.  Examples will be illustrated and included in student portfolios.
	Growth Area

—Students will have a better understanding of their cultural background through recognition of architectural styles and materials.

—Students can identify various styles from a variety of historical to contemporary periods.

	Aesthetic Valuing Component
Goal 8:  Students derive meaning from artworks through analysis, interpretation and judgment.
	Aesthetic Valuing
Standard 5:  The student demonstrates an understanding that specific criteria can be developed and used to assess the qualities and merits of works of art.

Standard 6:  The student demonstrates an understanding of form (the way a work of art looks) and the content (what a work of art communicates) in the visual arts.
	—Students will analyze samples  of room designs, assess the layout of the rooms and the contents.  Explain the concepts/ideas behind the layout, furniture, styles, colors, textures and evaluate whether or not it is functional and aesthetically pleasing, does it portray the intended style or purpose needed.
	—Students will be able to assess their own work as well as others in relation to layout and design.

—Students will be able to interpret ideas being conveyed through style, color and texture, and relate this to individual feelings, needs or emotions.


Additional hours for Career Preparation Standards are integrated into instruction in content area standards.

V.  
CAREER PREPARATION STANDARDS  (Prepared by the California Association of Regional Occupational Centers and Programs, 2000)

Career preparation standards, identified in the Career Technical Assessment Portfolio Project (C-TAP), include all of the workplace basic skills and the other kinds of employability skills essential to success—teamwork/interpersonal skills; communication; problem-solving; using resources, information, and technology; as well as the usual job preparation skills (resumé writing, interviewing, etc.). These are the skills identified as essential to workforce preparation by the Department of Labor taskforce known as the SCANS Commission (Secretary's Commission on Achieving Necessary Skills). Inclusion of these skills in course outlines reflects our commitment to responding to the expressed needs of employers and to state guidelines. 

The Career Preparation Standards, which are listed below (with quotes from the C-TAP text), are sometimes taught directly and sometimes integrated into regular instruction in content area standards. In other words, you will sometimes actually do a whole group/small group lesson, as with safety or sexual harassment laws, while at other times you will incorporate a skill into a specific skill activity. An example of this is telling students that they need to work together to [do a certain task]. You tell them that they will also be practicing an important workplace skill—teamwork—to complete the task. You then briefly review with them the essentials of teamwork. (You might also have these posted on the wall as a reminder.) Another example of this kind of integration is asking students to explain a diagnosis of [a problem] as if they were talking to a customer, with one student taking the role of the technician and the other playing the customer. Again, it is important that you point out these skills and their importance whether you are directly teaching them or integrating them into activities, because students will not necessarily make those connections. 

Career Preparation Standard 1: Personal Skills

Students will understand how personal skill development affects their employability. This skill includes positive attitudes, self-confidence, honesty, responsibility, initiative, self-discipline, personal hygiene, time management, and the capacity for lifelong learning. 

Career Preparation Standard 2: Interpersonal Skills

Students will understand key concepts on group dynamics, conflict resolution, and negotiation. This skill includes the ability to work cooperatively, accept supervision, assume leadership roles, and show respect for others. This standard includes an understanding of sexual harassment laws and an appreciation of cultural diversity in the workplace. 

Career Preparation Standard 3: Thinking and Problem-Solving Skills

Students will exhibit critical and creative thinking skills, logical reasoning, and problem-solving. These skills include applying basic skills in order to calculate, estimate, measure; identify, locate, and organize information/data; interpret and follow directions from manuals, labels, and other sources; analyze and evaluate information and solutions. 

Career Preparation Standard 4: Communication Skills

Students will understand principles of effective communication. This standard includes effective oral and written communication, listening skills, following and giving directions, requesting and giving information, asking questions. Under this area fall business letters, memos, written estimates, and reports, as well as telephone and other customer service skills. 

Career Preparation Standard 5: Occupational Safety

Students will understand occupational safety issues, including the avoidance of physical hazards in the work environment. This includes the safe operation of equipment, proper handling of hazardous materials, appropriate attire and safety accessories, avoidance of physical injuries, interpretation of warning and hazard signs and terminology, and following and understanding safety-related directions. It is important that safety lessons be identified to students (“Today we are going to learn a critical employment skill— safety”) and that safety be continually reinforced orally, in lessons, and through shop/classroom signs. 

Career Preparation Standard 6: Employment Literacy

Students will understand career paths and strategies for obtaining employment within their chosen field. This includes traditional job preparation skills, such as resumés, application forms, cover letters, sources of employment information, and interviewing skills, but also includes an overview of the industry and an understanding of labor market trends. It should also include an understanding of the importance of basic skills to the field and options for further training. Students should learn to develop a portfolio and should take responsibility for further professional growth. 

Career Preparation Standard 7: Technology Literacy

Students will understand and adapt to changing technology by identifying, learning, and applying new skills to improve job performance. Students should understand the role of technology in their chosen field and should be able to use all appropriate technology. Students should also feel confident in their ability to learn new technology by generalizing from what they know, adapting skills to new situations, and identifying and using sources of information and of further learning.

VI.  
METHODS, STRATEGIES AND TECHNIQUES

A variety of strategies and techniques are used to instruct the students.  These include the following:

· Lectures

· Class discussions

· Demonstrations/individual instruction

· Design problems

· Portfolio presentation

· Vocabulary

· Guest speakers

· Testing

· Critical comparison and aesthetic comparison

· Journal/Notebook

· Fieldtrips

· Reading professional journals

· Video and follow-up discussions

VII. 
ASSESSMENT OF STUDENT PERFORMANCE

Assessment methods

· Daily work assignments

· Problem solving

· Reflective writing

· Observation of work procedures/attitude

· Quizzes and tests on cumulative material

· Semester exam

· Portfolio

· Written homework assignments synthesizing material from class, developing critical thinking and study skills

Assessment criteria

· ANSI Standards (Architectural Drawing and Design Standards)

· Teacher observation

· Assessment of class work

· Verbal interaction between teacher and student

· Project evaluation

· Portfolio development

· Tests and quizzes

· Final exam

VIII.  
ROP CERTIFICATE REQUIREMENTS


To earn ROP certification for this course, the student must accomplish the following: 

· Complete student performance objectives

· Maintain a 90% attendance rate

· Demonstrate a positive work attitude

IX. 
ASSESSED JOB MARKET NEEDS

The U.S. Department of Labor Bureau of Labor Statistics Occupational Outlook Handbook, 2000–01 states the following information:

 “Although industrial growth and increasingly complex design problems associated with new products and manufacturing will increase the demand for drafting services, greater use of CAD equipment by architects and engineers, as well as drafters, should offset this growth in demand.  Opportunities should be best for individuals who have at least 2 years of training in a technically strong drafting program and who have considerable skill and experience using CAD systems.…As technology continues to advance, employers will look for drafters who can combine a strong background in fundamental drafting principles with a higher level of technical sophistication and an ability to apply this knowledge to a broader range of responsibilities.”  The employment of designers is expected to grow faster than the average for all occupations through the year 2008.

According to the Occupational Outlook and Vocational Training Directory of Contra Costa County 2000-2001, one hundred percent of surveyed employers expected employment of drafters to remain stable or grow over the next three years.

X.  
DEMONSTRATED EFFECTIVENESS

According to the Contra Costa County ROP follow-up report (VE-80C) of June 2001, 81% of the students who completed ROP Architectural Design and CAD classes in 2001 were pursuing higher education or employed.

XI. 
DEPARTMENTALLY APPROVED INSTRUCTIONAL MATERIALS AND EQUIPMENT

Texts:

· Architecture Residential Drawing and Design; Clois E. Kicklighter, Goodheart-Willcox Co., Inc.

· A History Of Architecture; Spiro Kostof, Oxford University Press

· Autocad For Architecture; James E. Fuller, Glencoe/McGraw-Hill

· The Visual Dictionary Of Buildings; Dorling Kindersley (publisher)


Other Instructional Materials:
· Architectural drawings, textbooks, reference materials, student work displays, transparencies, videos
· Professional design and architectural journals
Equipment:

· Computer lab

· Architectural Design (CAD) software
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