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I.
Introduction

The design of any learning space is a collaborative effort between architects, facilities managers, engineers, IT specialists, university administrators, and–perhaps most importantly–students and faculty. Primary consideration should be for the immediate and long-term purposes of the space and the needs of the users. Therefore, because the purpose of a space and the needs of learners vary, designs should be flexible (Chism & Bickford, 2002; Oblinger, 2004).  Classroom and building designs should also be mindful of the fact that learning is not restricted to the bounds of a classroom, studio, or lab, but may arise in any physical or virtual space.

II.
General Classroom Design: There are -
 physical aspects of classrooms that are universal. Suggested guidelines for some of these aspects follow. 

a. Location:

1. In new building construction, a classroom’s proximity to exterior noise sources should be taken into consideration. Exterior noise sources include, but are not limited to HVAC equipment, parking areas, vending areas, elevators, restrooms and offices (Allen et al., 1996). 

2. Classrooms will ideally be located on the lower levels of a building (Allen et al., 1996).
 

b. Room Capacity: 

The following formula has been devised for calculating room capacity (Allen et al., 1996):


(Total square footage of room,minus 50 sq. ft.
 for teaching area) / station size

Recommended station sizes vary by seating type (Allen et al., 1996):



Moveable Tablet Arm Chairs



15 sq. ft. 



Tables and Chairs




20 sq. ft.



Fixed Seating with Folding Tablet Arms 

15 sq. ft. 



Theater Fixed Seating w/ Folding Tablet Arms
13-15 sq. ft. 

c. Room Dimensions:

Classroom size should follow a 2:3 width-to-length ratio and be arranged with the teaching area along the shorter wall (Allen et al., 1996).
 

d. Lighting

1. For a full range of brightness, classroom lighting must be layered
 and operated by dimmer switches (Allen et al., 1996; Bartlett, 2003).

2. Classroom lighting includes–but is not limited to–overhead lighting, wall sconces, note-taking lighting, teaching-area lighting and chalkboard lighting (Allen et al., 1996). Presentation-area lighting should be at least as bright as the room-level lighting (Burnett, Wagner, Gyorkos, & Horn, 2003). 
3. Controls should be simple and located near the teaching area and at every room entrance (Allen et al., 1996). At the very least, controls near room entrances should allow for minimal lighting (University of Iowa, 2001). 

4. Lighting should be zoned parallel to the presentation area and allow for the projection-area lighting to be turned off or dimmed (Allen et al., 1996). 

5. Any hanging light fixtures should not be placed between a ceiling-mounted projector and the projection screen (Baker, 2000). 

e. Flooring: 

1. Carpeted rooms should use high-grade, heavy traffic tiled carpeting (Allen et al., 1996; Case Western Reserve University, 1997).

2. Tile should be industrial grade non-slip rubber or vinyl tile (Allen et al., 1996). 

f. Desks/Tables:

Table tops should have a non-glare, medium shade surface (Case Western Reserve University, 1997; Cornell University, 1998; Emmons & Wilkinson, 2001). 

g. Seating: 

1. Seating should be flexible enough to accommodate students who are between 5’4” and 105 pounds to 6’2” and 215 pounds (Allen et al., 1996). 

2. Armless seating and extra-wide chairs should be considered (Allen et al., 1996). 

h. HVAC:

1. In designing the HVAC system for a building or classroom, noise reduction should be taken into consideration (Allen et al., 1996; Bartlett, 2003; Case Western Reserve University, 1997; Cornell University, 1998; Schaffer, 2003; University of Iowa, 2001). 

2. Classrooms and buildings will, ideally, utilize individual zone-controlled heating and cooling (Emmons & Wilkinson, 2001; Schaffer, 2003). 

i. Windows:

1. If windows are present, they should only be on the sides of the rooms and should not open inward. Skylights are discouraged (Allen et al., 1996).
 

2. Appropriate window coverings should be in place to allow for adequate media projection (Cornell University, 1998; Emmons & Wilkinson, 2001.

3. Proximity to exterior noise sources should be taken into consideration when considering window placement in a new classroom space (Allen et al., 1996). 

j. Doors:

Entrances to the classroom should be at the rear of the room (Adams, 1995). 

k. Pencil Sharpener:

Every classroom should have a manual pencil sharpener mounted with tamper resistant screws (Allen et al., 1996). 

l. Chalkboard: 

All chalkboards should have at least a 2” tack board
 along the top of the board, a chalk tray, and an eraser (Allen et al., 1996). 

m. Lectern:

The lectern should be mobile and include adequate storage space for lecturer materials and controls for lighting and amplification (if needed). Should a  microphone be necessary, both it and the lectern itself should be height adjustable (Allen et al., 1996; Burnett, Wagner, Gyorkos, & Horn, 2003; Cornell University, 1998). 

n. Internet access: 

Wireless internet access is strongly encouraged for all learning spaces (Brown, 2005b). 

o. ADA:

1. Every consideration should be taken to accommodate requirements set forth by the ADA, including, but not limited to, appropriate lighting and space for a signer, wheelchair access, and any other accommodations. 

2. The ADA Code of Federal regulations may be found at http://www.usdoj.gov/crt/ada/adastd94.pdf

III.
Large Lecture Hall Design: Lecture halls are spaces where information is delivered to students primarily by lecture and little or no group work is required of students. These learning spaces seat 100+ students.
 

a. Dimensions:
1. The room should take a modified-fan shape with tiered or sloped floors (Allen et al., 1996). 

2. The slope of the room should not exceed a 1:12 ratio (Allen et al., 1996).

b. Desks

1. Fixed tables are preferred (Allen et al., 1996). Modesty panels or front panels for the tables should be used (Case Western Reserve University, 1997). 

2. If tablet-arm chairs are used in place of fixed tables, at least 10% should be left-handed. 5% should be ADA accessible (Allen et al., 1996). 

c. Seating

1. Fixed-seating should swivel (Burnett et al., 2003). 

2. Upholstered seating is preferred (Burnett et al., 2003).  

3. Stagger seats (University of Washington, 2002). 

4. Seating can be arranged up to 45 degrees off the center axis (Allen et al., 1996). 

d. Acoustics

1. An acoustical consultant should help design the room (Allen et al., 1996; Cornell University, 1998). 

2. Sound reinforcement (audio speakers and wireless microphones) should be considered for effective voice amplification and audio playback (Allen et al., 1996). 

e. Projection Booth

1. A projection booth containing all AV equipment should be constructed at the rear of the lecture hall (Allen et al., 1996). 

2. A single-paned window should be installed at a height that allows projections to clear the tops of students’ heads. The window should also be properly insulated to reduce noise generated by projection equipment. It should afford the booth’s operator good visibility and flexibility in the positioning of projectors. (Allen et al., 1996; University of Washington, 2002).

3. Ideally, the booth will be equipped with a monitor speaker and an intercom speaker, so the operator can hear both the audio performance and what is being said in the classroom (Allen et al., 1996; Burnett et al., 2003). 

4. Installing a phone enables an operator to make trouble-shooting phone calls (Burnett et al., 2003). 

5. The dimensions and size of the projection booth should take into consideration the storage and usage of required AV equipment (Allen et al., 1996). 

6. Projection booth lighting should accommodate both full lighting during the set-up of equipment and dimmable lighting for use during projection (Allen et al., 1996; University of Washington, 2002).

7. The projection booth should be equipped with its own HVAC system or be zoned separately from the classroom (Burnett et al., 2003; Case Western Reserve University, 1997).
 

f. Screens:

1. No matter how many screens are used, at least 6 feet of chalkboard space should be visible at all times (Allen et al., 1996; Burnett et al., 2003). 

2. Screen size should follow a 1:4 ratio. The width of the screen should be no less than 1/4 the distance from the screen to the farthest viewer (Allen et al., 1996). 

3. The first row of seating should be no closer to the screen than twice the width of the screen (Allen et al., 1996). 

4. Ideally, the top of the screen should rise no more than 35 degrees from the viewers’ horizontal line of sight (Allen et al., 1996).  

g. Chalkboard: 

If more than one chalkboard is used in a lecture hall, chalkboard lighting should also be zoned. Chalkboard lighting should also be positioned so the light source is not directly visible to those seated in the first rows of the classroom (Allen et al., 1996). 

h. Storage: 

1. Adequate storage should be located near the teaching area (Allen et al., 1996). 

2. The size of the storage closet should be based on classroom use.

i. Entrances:

The number of entry ways should be designed with between-class traffic flow in mind. At least one entrance should be at the front to allow for wheelchair access (Adams, 1995; Allen et al., 1996; Burnett el al., 2003). 

IV.
Large Classroom Design: Large classrooms are usually designed for 25-100 students. They are ideal for lecture, collaborative learning, and/or the integration of multimedia technology into class lessons.

a. Furniture:

1. Moveable seating and tables are preferred. In rooms with tiered seating or the capacity for 60 or more students, fixed seating and tables are almost always required, in which case the guidelines for lecture hall furniture should be adhered to (Allen et al., 1996; Burnett et al., 2003; University of Washington, 2002).   

2. If tablet-arm chairs are used, at least 10% should be left-handed, and 5% should be ADA accessible (Cornell University, 1998).

b. Acoustics: 

1. Carpeting and upholstered chairs should be used if available (Burnett et al., 2003) .

2. Use of acoustical tile on the ceiling and acoustically-absorbent material on the rear wall should be considered (Burnett et al., 2003).

c. Projection screen: 

1.  Chalkboards or whiteboards should be visible while the projection screen is in use (Burnett et al., 2003). 

d. Instructional Media: 

1. Overhead projectors and other equipment, when not ceiling mounted, should be stored on moveable carts (Allen et al., 1996; Cornell University, 1998). 

V.
Seminar Room Design: Seating 20-25, these rooms are oriented to group work, class discussion, and other collaborative learning projects. 

a. Noise Reduction:

Carpeting, drapes and upholstered furnishing should be considered (Allen et al., 1996; Burnett et al., 2003). 

b. Furnishing: 

Tables and chairs should be moveable to allow for various classroom configurations (Allen, et al., 1996). 

c. Lectern:

1. Lectern should be moveable (Cornell University, 1998). 

2. A portable floor or table-top lectern should be used (Allen, et al., 1996). 
d. Screen and blackboard:

The projection screen and blackboard should be positioned for simultaneous use (Burnett et al., 2003. 

e. Instructional media:

Overhead projectors and computer projectors should be on moveable carts (Allen et al., 1996; Cornell University, 1998). 

VI.
Science Lab Design: The purpose of a lab and its corresponding instrumentation will accordingly determine many of its design components (Gottfried, 2005). 

a. The following topics are presented as items to be considered that will vary with the space’s intended use (physics, biology, or chemistry lab, etc.).  

1. Traffic flow: Will instruments and materials be stored in a central location or be stored and distributed evenly throughout the room? 

2. Accessibility to stored instrumentation: Are instruments readily available to students when needed, but not obstructing the workspace? 

3. Visibility of the teaching and presentation area: Can students and the instructor see one another? 

4. Ease of student-instructor communication: Can students and the instructor hear one another? 

5. Size of student work surface: Is there adequate space for required instrumentation, samples, etc., along with a notebook, laptop, and other student materials? 

6. Ease of collaborative student work: Are students able to work in small groups? 

b. Ventilation hoods: 

Consider placing ventilation hoods along walls.  

c. Fixtures: 

For “wet” labs where water and various gases must be readily available to students, consider “dropping” fixtures from ceiling instead of affixing them to student work station surfaces. 

d. Computers: 

1. Consider placing workstation computers on a hutch at each work station.

2. Computers to be shared by students may also be placed in conveniently located work areas (for example, at the end of the lab table or in small computing clusters around the room).

e. Storage: 

1. Storage may include closet space, workrooms, and built-in drawers.

2. Frequency of use and size of instrument should be considered to determine where items should be stored. 

f. Chalkboard: 

Central location of the chalkboard ensures an adequate view for all.

g. AVT equipment: 

Infrequently used AVT equipment (projectors, overhead machines) should be stored on moveable carts or, when appropriate, mounted to the ceiling. 

VII.
Computer Classroom Design: Computer classrooms are rooms that require regular use of computers as part of the learning process. Examples include—but are not limited to–libraries, computer science classrooms, and layout and design classrooms. 

a. Room arrangement: 

1. The instructor should be easily visible to students (Emmons & Wilkinson, 2001). 

2. There are several seating options to consider depending on the room’s intended use (Adams, 1995; Emmons & Wilkinson, 2001): 

i. Clusters

ii. Rows

iii. Computers around the edge of the room facing the walls

iv. Computers around the edge of the room facing the walls with tables in a U-shape in the center of the room

v. Computers around the edge of the room facing the walls with round tables in the middle of the room

vi. Peninsulas, with rows of workspaces facing one another and jutting from the wall opposite the instructor’s station. 

vii. L-shaped clusters with round tables near each. 

b. Classroom size: 

30-40 sq. ft. should be allotted per student when determining classroom size (Emmons & Wilkinson, 2001). 

c. Noise reduction (Emmons & Wilkinson, 2001):

1. Computers
 should be placed under tables for noise reduction.

2. Anti-static carpeting, wall coverings, and upholstered seating is recommended for noise reduction purposes (Adams, 1995). 

d. Power sources (Emmons & Wilkinson, 2001):

Extra outlets and the use of raceway power strips should be considered (Adams, 1995).

e. Screens:

1. Screen size should follow a 1:4 ratio. The width of the screen should be no less than 1/4th the distance from the screen to the farthest viewer (Allen et al., 1996). 

2. The first row of seating should be no closer to the screen than twice the width of the screen (Allen et al., 1996). 

3. The distance from the furthest viewer to the screen should be no more than six times the width of the screen (Adams, 1995). 

4. Ideally, the top of the screen should rise no more than 35 degrees from the viewers’ horizontal line of sight (Allen et al., 1996). 

5. In the selection of a display for computer generated images, room size, the nature of the visual and the computer bandwidth should be considered (Allen et al., 1996). 

f. Seating: 

1. Chairs should be on casters (Adams, 1995).

2. Upholstered chairs should be considered (Adams, 1995). 

g. Instruction area: 

The instruction area should include a workstation, the HVAC controls, a projector, a screen, and a white board. Chalkboards should be avoided (Emmons & Wilkinson, 2001).

h. Instructor Workstation: 

1. The workstation should include controls for any displays, lighting, sound, projector, or screen (Emmons & Wilkinson, 2001). 

2. “Lecturware” software should be considered. It lets students ask or respond to questions anonymously, allows the instructor to monitor student progress or turn off student monitors, and can enable students to project to a screen from their workstation (Adams, L., 1995; Emmons & Wilkinson, 2001). 

i. Student Workstation: 

1. Accessories such as document holders and footrests should be considered (Emmons & Wilkinson, 2001). 

2. Adjustable chairs should be considered (Emmons & Wilkinson, 2001). 

3. Student computers should have software allowing students to project work from their workstations. 

j. Windows: 

There should be no windows in a computer classroom (Emmons & Wilkinson, 2001). 

VIII.
Art Studio Design: As with science lab spaces, the purpose of studio space and the subsequent instrumentation and space required will determine many key features of a studio’s design (Neelands, 2005).

a. Ventilation

Location of ducts and hoods and their effect on air flow should be considered.  

b. Flooring

Durable flooring, such as concrete, should be considered.

c. Storage

1. Each studio should include secure and adequately sized storage areas for supplies and works in progress.  Space for each student is preferred. 

2. Secure lockers, large enough for art supplies and work, for each student should be located near classrooms.
 

d. Sinks

At least one sink should be in each studio. 

e. Chalkboards

Wheeled chalkboards with chalk, a chalk tray and an eraser, should be located in each studio. 

f. Tables

Tables for each room should be lightweight, wheeled, and collapsible. 

g. Seating

Stools and chairs should be lightweight, durable, and not upholstered.
 

h. Power

Raceway power strips and/or several power outlets should be located around a room’s perimeter. 

i. Tack boards

Tack boards or other surfaces for showing work should be included in each studio on moveable easels. Similar surfaces should be considered for bare walls. 

j. Windows

If windows are present, there should be appropriate coverings that allow for total blockage of exterior light sources. 

IX.
Informal Learning Spaces: Informal learning spaces are commons areas and lobbies in residence halls, libraries, and classroom buildings (Oblinger & Oblinger, 2005).

a. Seating should be comfortable, upholstered, and moveable. 

b. Consider mounting white boards or chalkboards in a gathering area. 

c. Consider placement of several computer kiosks or carrels. 

d. Wireless Internet access is strongly preferred in all learning spaces. 
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�weird to use particular and universal in the same sentence


�first point about noise is self-explanatory, but I immediately want to ask why it's recommended for classrooms to be on the lower levels of a building.  My comment is just feedback, not a request for changes.


�My preference would be for ft with a superscript 2 wrt square footage discussions. Cleaner without the abbreviations requring periods. If you change, do search & replace to catch other appearances in the document.


�again, I wonder what underlies the recommendation. If someone teaches along the longer wall, there are fewer rows of students, making it harder for them to "hide" in the back.


�not self-evident what it means for lighting to be "layered" -- that each switch controls fluorescent panels staggered throughout the room, rather than in just one section?


�makes me curious why


�tack board, meaning cork or something that pins can be pushed into?


�Might want to acknowledge successes/creative ways people have been able to introduce more student participation into lecture rooms.


�What's wrong with 1:13? :-)


�B/c running projectors generates heat?


�makes me wonder which uses go best with which layouts.


�Better to say central processing units? B/c my first image was of people squatting under tables to view monitors/keyboards which are the most salient referents for "computer" to me.


�What's a raceway strip? Do you have a picture?


�most of this information duplicates the large lecture hall info.  Should the information from both places be merged into one entry under the general principles heading?


�Is this an either-or recommendation or a call for both studio storage space and near-classroom locker space?


�b/c for messy art students, ease of cleanup matters more than noise?





