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Introduction
I.	 Learning Space Design Guide

This Learning Space Design Guide for the University of San Diego is meant to work in conjunction with the 
university’s mission and goals.  This Learning Space Design Guide marries modern construction techniques, 
advanced technology as well shifts in modern pedagogy to change the look, feel and usability of the learning 
and teaching spaces at the University of San Diego.  This Design Guide is also intended to serve as a reference 
guide for all internal and external groups that design, construct, renovate, and maintenance the learning and 
teaching spaces at the university.  The Learning Space Design Guide is intended to assist in the planning and 
design of new construction and renovation throughout the university to promote consistency and continuity.  
This detailed set of guidelines was created for the University of San Diego to produce innovative uses of space, 
technology, furnishings, and unique amenities that will create a more inclusive, diverse and effective learning 
environment.  This Design Guide is also a product of various expert opinions, vendors, research, and inquiries 
into modern building techniques as well as effective technology to enhance the learning and teaching 
experience.  

This Learning Space Design Guide is maintained and updated by the Innovative Learning Space Design 
Committee.  This document is intended to be refined and updated by the Innovative Learning Space Design 
Committee and submitted to the Provost for review and approval on an annual basis.

II.	 Innovative Learning Space Design Committee
The Innovative Learning Spaces Design Committee (ILSDC) is responsible for the development and amending 
of the Learning Space Design Guide for the configuration of classrooms and campus learning spaces for the 
University of San Diego.  In consultation with University Design, the committee provides leadership, innovative 
input, and coordination of learning space design for the campus.   

The ILSDC is responsible for over 200+ traditional learning spaces, as well as other nontraditional learning and 
teaching spaces on campus.  The ILSDC main goals are to; review classroom utilization, design and conduct 
classroom and learning space user surveys, plan for learning space improvements, serve as a consultant 
for classroom renovations and new classroom construction through the Learning Space Design Guide, and 
update classroom information databases including the Learning Space Design Guide.

The ILSDC meets four times per year and all meetings are open to members of the university including 
students, faculty, and staff. 

List Committee Positions or Members?

III.	 Upgrade and Remodeling Process

A.	Minor Capital Outlay
A Minor Capital Outlay request form is to be submitted by a building or departmental liaison to be considered 
for a major remodeling or upgrade to a classroom or learning space.  This request form is reviewed by_____ 
and then reviewed by each respective department to come up with a total estimated cost as well as a scope of 
work.  After the review process the MCO request form is then submitted to the university’s Vice Presidents and 
Provost for approval.  The building or departmental requestor will then be contacted about the approved or 
declined MCO.

B.	Requested Upgrade
1.	 Technology Upgrade
A request from a building or departmental liaison is require to start the process for an unscheduled technol-
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ogy upgrade to a classroom or learning space.  The liaison is required to provide a description, a list of specific 
equipment to be installed and a university P.O.E.T.S code via an online request form.  The online request form 
is submitted to Shahra Meshkaty, Senior Director of Academic Technology Services, James Straub, Director of 
Instructional Technology Services, and Alejandro Castro, Electronic Technician to be discussed and scheduled 
with the building or departmental liaison.  The request form is available online at: http://www.sandiego.edu/
its/ats/ilsdc/techrequest.php

2.	 Network, Phone, or Cable Upgrade
A request from a building or departmental liaison is required to Telecommunications via phone x7500 or by 
e-mail telecom@sandiego.edu.  The liaison is required to provide a detailed description of work to be done, a 
list of specific equipment to be installed and a university P.O.E.T.S code.  The request is then submitted to Tina 
Wing, Telecommications Manager to be discussed and scheduled with the building or departmental liaison.

3.	 Facility Upgrade
A request from a building or departmental liaison is required to Facilities Management via phone to x4250 
or by fax x1234.  The liaison is required to provide a detailed description of work to be done, a list of specific 
equipment to be installed and a university P.O.E.T.S code.  The request is then submitted to Conley Robinson, 
Director of Something or another to be discussed and scheduled with the building or departmental liaison.

C.	Scheduled Upgrades
All classrooms and learning spaces are on a 6 year cycle to replace data projectors and a 3 year cycle to replace 
computers.  A list of all scheduled classrooms to be updated is available at:  http://www.sandiego.edu/its/ims/
learningspace/update.  If a room is not listed on the website, please contact James Straub, straubj@sandiego.
edu, or Alejandro Castro, castroa@sandiego.edu, to update the scheduled learning space upgrade list.

All problematic equipment is to be scheduled for replacement as soon as possible and does not effect the 
learning space upgrade list time for scheduled upgrades.

IV.	 The Americans with Disabilities Act of 1990
The University of San Diego adheres to the Americans with Disabilities Act of 1990 (ADA) for its new construc-
tion and renovation projects.  The University of San Diego requires accessibility to public places, classrooms 
and learning spaces to accommodate individuals with disabilities.  This Design Guide will comply with the 
Americans with Disabilities Act of 1990 and will be overseen by the university’s Facilities Management and the 
Office of Disability Services.
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Learning Spaces
I.	 Overview

Needs to be added

II.	 Locations 
Whenever possible, locate classrooms on an entrance level. If this is not possible, the width of stairs, depth of 
stair landings, and width of doors leading to stairwells must also be considered to give students enough room 
to transition from one space to another. Classroom locations must be accessible as per the Americans with 
Disabilities Act. 

Classrooms should be separated from noise generating areas such as mechanical rooms, elevators, vending, 
and restrooms. 

III.	 Informal Interaction Spaces
Hallways and corridors should be designed to provide thoughtful common 
spaces for social interaction. Theses spaces should be considered as networking 
and social areas, not just passageways. Small alcove spaces are well suited for 
conversations between two to four people. Larger spaces provide for interaction 
between groups of six or more. Along with comfortable seating it is important to 
provide communication devices such as: 

•	 White boarding areas 
•	 Network for wireless service or data drop 
•	 Power located for convenient access 
•	 Proper lighting for reading and use of computers 
•	 Privacy should be designed into some areas, while others should be designed 

for social interaction, offering a place for individuals to “be seen”. 
•	 Provide soft seating, table (end or coffee tables), rugs, lamps and plants to 

make it a specific space, rather than an afterthought. Value the space. 

IV.	 Extended Learning Spaces
Extended Learning Spaces serve to expand the available square footage for active learning in both new 
building construction and renovations. Through creative use of hallways niches, lobby space and areas near 
building columns/support – space should be assigned for collaborative project-based work and group learn-
ing. Spaces like there are increasing in numbers across campus, and are in high demand by students. Success-
ful prototypes include these USD locations......

Space Attributes: 

•	 Inviting color and differences in floor coverings can be used to define the areas 
•	 Moveable furniture typically includes 4 to 5 comfortable soft-seating chairs with tablet arm. 
•	 A small table (on wheels) to hold a laptop with paperwork, or a wireless keyboard and mouse 
•	 Express computer stations are ideal for students express use
•	 A wall or pole mounted 

plasma (or LCD display) 
offers real estate for 
display of project-
based work or for 
group learning before 
and after class 

Serra 205, Collaboration Corner

Serra 205, Lab

Express Stations Informal learning Spaces
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•	 Interactive overlay on display allows for annotation and touch control 
•	 Flexible chairs and tables are on wheels, so students and faculty can move the furniture to best facilitate 

their activity. 
•	 Conduit for data, power 
•	 Mounting of display can be blocking for wall mounted display (or) poles that run floor to ceiling. Examples of 

both are shown in the picture illustrations. 

The visibility and high traffic in collaborative spaces make these spaces popular with building occupants, and 
an important element in new construction or renovation programming. 

Laptop Check Out
This is made available for easy check out by students for 3-4 hours long duration.

Room Sizes by Type 
All teaching spaces need to be large enough to comfortably accommodate the 
number of students planned, type of teaching, use of audiovisual equipment and 
anticipated furniture. The following are standards which should be used in the Programming phase of a 
project. The following space guidelines should be used to estimate the total usable floor space of classrooms.  

•	 The shape of the room, size and types of 
furnishings proposed, and other special 
design features may increase or decrease 
the amount of space required per student. 

•	 Room proportions have an impact on the 
seating capacity, sight lines and ability for 
student and instructor to interact with one 
another. 

•	 Avoid spaces which are too wide. They make 
it difficult for instructor to make eye contact. 
Wide spaces also have poor sightlines 
--especially in front rows. Wider spaces dedicate too much space to the instructor. 

•	 Avoid spaces that are too deep. Deep spaces make it challenging for students in the last rows to communi-
cate, hear and see the front of the room. Also, instructor space may be too narrow for screens and boards. 

•	 Avoid creating seminar & conference rooms with long narrow tables that make it difficult for everyone to see 
each other. Long rooms typically make it difficult to see the projection screen and writing on boards. Rooms 
which are almost square or have a shape based on viewing angles are best. 

•	 Non-traditional layouts and extra presentation screens will require more square footage per student. 

V.	 Room Definitions 
Different pedagogical techniques require different types of learning spaces. We have defined six basic 
classroom types that are prevalent on campus. The bulk of current spaces fit in the “classroom” or “seminar” 
categories. Although we have created these definitions to be as mutually exclusive as possible, there is some 
overlap. A seminar may, for example, be taught in a classroom space with the chairs moved into a circle. These 
definitions designate the most efficient use of a space, but do not necessarily tell us what a space is being 
used for at a given point in time. 

A.	 Classroom Loose Seating 
These are our most common learning spaces. Because they 
have moveable furniture, these spaces are very flexible. 
Furniture can be configured for lecture, seminar, group work, or 
anything else the instructor might require. Spaces often require 

Square Feet 
per Student*

Maximum 
Capacity Room Type Anticipated Furnishings

27 to 33 20 Seminar Movable Tables and Chairs

28 to 30 12-18 Conference One Large Table and Chairs

24 to 28 45 Classroom Tablet Arm Chairs

23 to 25 45 Classroom Movable Tables and Chairs

25 to 27 45 Classroom Fixed Table and Moveable Chairs

18 to 22 200 Auditorium Auditorium Seats with Tablet Arm

25-30 200 Auditorium Fixed Table with Movable Chairs

Serra Room 215

Laptop Checkout cart
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more daily maintenance attention, as instructors do not always return furniture to its original location at the end of 
class. These rooms can be generally described as having: 

•	 20 to 50 seats
•	 Flat floors (not tiered or sloped) 
•	 Tablet arm chairs or movable tables and chairs in rows 
•	 9 feet from the front of the room to the first row of seats 
•	 10 square feet for an instructor station. 
•	 Classroom Seminar:
•	 Seminar rooms generally accommodate smaller numbers of students seated in either a circular or rectangu-

lar format. Characteristics of these spaces include: 
•	 8 to 25 seats 
•	 Face-to-face seating arrangement 
•	 Instructor sometimes sits with students 
•	 Movable tables and chairs on casters 

B.	 Classroom Conference
Conference rooms sometimes serve as seminar rooms, particularly at the level of academic departments. 
However, they are often more formal than seminar rooms, and have the  following characteristics: 

•	 8 to 25 seats 
•	 One large conference table or several tables configured together into one large seating area 
•	 Chairs on casters 
•	 Instructor sits at table with students 
•	 Normally need to account for the peripherals in the room: bookcases, displays, credenza tables for food 

when designing space. 
•	 Space used as teaching and meeting space 
•	 Space used as teaching and meeting space 

C.	 Classroom Collaborative

Collaborative space designs are catching on. They are characterized by having: 

•	 8 to 25 seats 
•	 Require more space per person 

Serra 155 prototype tech space

IPJ Room 253SLP Room 412



Learning Space Design Guide

6

•	 May have a SMART board, which requires floor space 
•	 Expanded instructor space to use interactive display 
•	 Seating may be larger than standard specifications and should be easily reconfigured. 
•	 Comfortable and movable chairs and tables 

Collaborative learning spaces offer unique opportunities to experiment with seating and with new audio 
visual technologies. These classrooms often follow the design of incubator model spaces developed and 
maintained by the Academic Technologies Services. Contact the Classroom Team for more information on 
these spaces.

D.	 Classroom Fixed Seating
Fixed seating classrooms have a well-defined “front” or main lecture area in the center or front of the room. 
Students tend to be more distant from the instructor due to the increased room size. Rooms are usually tiered 
or sloped to insure proper sightlines for both students and instructors.40 or more seats

•	 Normally a sloped or tiered space 
•	 Fixed table and seats or fixed table and moveable chairs or fixed tablet chairs 

E.	 Auditorium
The Auditorium is a space for large classes, meetings, presentations, and performances. Auditorium facilities 
may include assembly halls, exhibit halls, auditoriums, and theaters. As such, they tend to have wide spans and 
are multiple-story high in order to accommodate seating, sightline, and acoustical requirements. Raised stage 
floors and special lighting equipment are often required as well. Design features and characteristics that 
differentiate Auditorium space types from other gathering spaces include:

•	 100 or more seats
•	 Sloped or tiered space 
•	 Fixed seating usually with tablet arm or fixed seating with fixed tables 
•	 Increased distance between faculty and students 
•	 Special acoustic design including wall treatments or coverings 
•	 Because of large size -automated room controls include lighting, 

shades, drapes and AV equipment 
•	 Sound reinforcement for lecturers 

F.	 Special Rooms
In classrooms or labs where chemicals or art supplies are used, provide moveable chairs or stools that do not 
need foam pads and upholstery to provide comfort. Use chairs with adjustable height seats and backs and 
back tension that adjust automatically to weight. 

IPJ Theatre
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Infrastructure & General Design
I.	 Overview

Classrooms should be developed from the “inside out”. The conventional method of designing the room first 
then filling it-usually leads to an inefficient layout, poor sightlines and reduced seating capacity. The following 
items should be considered when creating a new classroom: 

•	 Determine the number of screens required based on the seating capacity, type of room and teaching style. 
•	 Determine the general location, size and orientation of screens, whiteboards, and seating space. 
•	 Ensure the instructor area meets the minimum dimensions required. 
•	 Draw viewing angles from each screen and ensure that all student seating falls within the viewing area. 
•	 Determine the width and depth base on the proposed seating space guidelines 
•	 Determine the location and size of aisles 
•	 THEN decide where the walls should be located. 

II.	 Hallways/Corridors
Hallways should be designed as an essential, thoughtful aspect of the 
building. Although the corridors are used to move students throughout the 
building and generally can be noisy, major consideration in planning and 
design of these spaces is integral to a successful project. Building codes are 
not the only criteria to consider. This section will discuss other components 
of the hallways which are equally as important as the classroom design. 

Lower portions of the hallway walls should be finished with a durable 
surface. Floors should provide non-skid surface and should include some 
type of design, pattern into the hallway. Hallways should improve acoustics and create visual interest. If doors 
must open out into hallway a special design should be inset into the floor to inform users of potential door 
opening. 

Corridors to be sized for double the loads identified in codes due to the heavy 
number of students leaving classrooms completing with those trying to get into 
classrooms. In any case corridors to not be less than 10’ wide. Bench type seating 
is to be provided outside classrooms. The bench length is to total the length of 
the corridor and can alternate side to side or be continuous on one side, except at 
doors. Integrate waste receptacles into bench seating areas. Integrate convenience 
and duplex outlets into bench seating areas. Consider cleaning, maintenance and 
comfort requirements when detailing bench seating. 

Encouraged along circulation paths serving classrooms, to allow groups to meet and have discussions while 
waiting for class changes. Such spaces can/should be equipped with dry erase whiteboards to facilitate 
student discussions and interactions.

Such spaces should be well designed to contain noise that may be generated in such settings.

III.	 Lighting/Electrical 

A.	 Zoning and controls 
Proper lighting is an important, albeit complicated, element of any teaching space. Lighting needs are depen-
dent on factors such as room size and shape, whiteboard size, AV configuration, ceiling height, and windows. 

The following are general guidelines for lighting specifications: 

Warren Hallway
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•	 Either hard switches or a Lutron dimming panel should be located near the entrance of the room and near 
the instructors podium. If the room is not equipped with AMX/Extron lighting controls interface, another 
panel of switches or Lutron dimming panel should be located near the instructors lectern. 

•	 Lutron dimming and control systems are preferred due to ease of interface with audio visual control systems. 
•	 Hard switches for dimmable lights should have sliders to control dimming 
•	 Dimmable fluorescent lights should be equipped with a quiet 1% dimming ballast 
•	 Do not hang any pendant direct/indirect fixtures between existing / new/ future ceiling-mounted projectors 

and screens, nor use any within the front 2/3rds of the rooms. 

B.	 Lighting zones 
As a rule, all classroom spaces will have lighting organized into a number of zones. These zones can be com-
bined and switched to create a number of different lighting scenarios. 

Please note that the requirements for lighting zones have changed since the last published copy of the Guide-
lines. In the past we have recommended special lights be used to minimize bleed into the projection area. Due 
to improvements in projector brightness, it has been determined by the Classroom Working Group that these 
are no longer necessary in most spaces. As a result, the zone definitions have changed. 

In each of these zones, 2’ X 4’ or 2’ X 2’ parabolic fixtures with three fluorescent lamps are preferred. These 
should be equipped with 1% dimming ballasts and dimming controls. In spaces where cost concerns prohibit 
dimming, parabolic fixtures should be wired for inboard/outboard switching. Use of 2’ x 4’ fixtures should be 
oriented parallel to the teaching wall where the instructor typically stands. 

There are four possible lighting zones in most classrooms: 

•	 Zone 1 – Main classroom lighting (student seating area) 
•	 Zone 2 – White board 
•	 Zone 3 – Projection area 
•	 Zone 4 – Instructor Workstation 

Zone 1 – Main Classroom Area: This zone services students and allows them to read and take notes in class. 

Zone 2 – White Board: The first row of lights over the main white board area of the room should be switched 
separately from the rest of the room. These lights should be far enough away from the surface to avoid 
having the light trapped above the board (this sometimes occurs in the case of sliding boards). It should be 
close enough to allow for proper illumination of the board. Proper illumination is defined as an average of 40 
lumens across the surface of the board with no area dipping below 20 lumens. 

Zone 3 – Projection area: While light bleed isn’t the problem it once was, it is still important that light not shine 
directly on a screen during projection. Because of this, we recommend that lights which shine directly on the 
screen be switched separately. They can be turned off during presentations, but turned on when maximum 
whiteboarding are needs to be illuminated 

Zone 5 – Instructor Workstation: The light direction above the instructor workstation should be switched 
separately whenever possible to allow the instructor to see their materials while conducting a class with the 
rest of the lights off for projection. 

Switch control labeling and relative position.

Engrave all light control switch device plates only at instructional console position and rear projection booth 
(if any) position.

Possible labels for the light operated-FRONT, MIDDLE, BACK, BACK DIM, CONSOLE DIM, TABLE/WHITEBOARD, 
AILES, etc.
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Lettering to be minimum 1/8” high.

C.	 Emergency Lights
Due to fire and safety codes, many classrooms must have an emergency light that stays on at all times, even 
when the lights are shut off.  Because this can cause interference with the clarity of the projected image on 
screen, every effort must be made to isolate light radiation to the back of the room away from the projection 
screen.  In order to further reduce glare, plastic sleeves are manufactured that can be installed over the fluores-
cent bulbs to dim, but not extinguish, the output from emergency lights.  

Motion Sensors Motion sensors shut off the lights in a space after a specified period of inactivity.  This helps 
assure that the lights are off when the space is not in use.  When installing motion sensors in classrooms, be 
sure to set the timer to maximum to avoid accidental light shutdown during relatively low-motion activities 
like testing.

Sample 20 seat classroom lighting diagram (no Zone 3 lighting)

Sample 40 seat classroom lighting diagram 
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D.	 Rest Rooms/Drinking Fountains 
Restrooms should be located near the classrooms for convenience. Under no circumstances should there be a 
common wall or ceiling between any classroom and restroom. Drinking fountains should be located on each 
floor and should comply with ADA guidelines

IV.	 HVAC 

A.	 Indoor air conditions 
The HVAC system shall be designed to maintain a temperature range of 70 to 72 degrees Fahrenheit 
year-round. 

The humidity shall range from 40% to 65% relative humidity throughout the year. Typically humidity is not 
actively controlled for our classrooms. The indoor humidity fluctuates with the outdoor humidity. We do not 
employ humidifiers or control logic to actively control humidity. The Designer should consult with the User 
Group to determine if there are specific project requirement that would require a tighter relative humidity 
range. 

B.	 Outdoor air conditions 
The summer outdoor air conditions used to determine the cooling load should be 94 degrees F dry bulb/ 74 
degrees F wet bulb (ASHRAE 93). The winter outdoor air conditions used to determine the heating load shall 
be 17 degrees F dry bulb (ASHRAE 93). 

Balancing dampers: 
Provide balancing dampers in the supply ductwork to serve all diffusers. The dampers shall be located a 
minimum of 2.5 diameters upstream of the diffuser. 

C.	 Diffuser location 
Pay specific attention to the location of the diffusers in the classroom layout. Do not locate diffusers near 
projection screen or whiteboard; this is to avoid conflicts with the mounting of the audio/visual equipment in 
the ceiling. Care should be taken to avoid drafts on projection screens. 

D.	 Location of above-ceiling mechanical equipment
Locate above-ceiling mechanical equipment needing routine service in a location outside the classroom. This 
allows service without disrupting the class. We do understand however that conditions frequently dictate that 
the equipment be located in the classroom because no other space is available. It is very important that the 
above-ceiling equipment have adequate access available to service the unit. Therefore do not sacrifice access 
space just to get the equipment out of the classroom. 

E.	 Noise: 
Disruptive noise is the single most prevalent complaint that we receive about the classroom. Careful attention 
must be paid to acoustics in the design of the classroom. Noise related to the HVAC system is transmitted to 
the classroom in three ways: 

•	 Noise can be transmitted from areas adjacent to the classroom. This noise can travel though doors, lighting 
fixtures, return air paths, plenum spaces and return ductwork. 

•	 Noise can be transmitted from the classroom diffusers. This noise can be air noise and radiated noise from 
the HVAC equipment. 

•	 Noise can be transmitted from adjacent HVAC equipment. This is frequently caused by the location of 
mechanical rooms, location of fan-powered terminal units and location of ductwork mains. 

Size ducts, diffusers and air returns large enough to achieve a noise free “library quiet” environment. ASHRAE 
minimum requirements are not enough for classrooms.
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The NC ratings for general classrooms shall be NC 30 or less. Large lecture halls shall have a rating of NC 25 
or less. Individual equipment such as fans, ductwork and diffusers shall have rating not exceeding NC 25 
throughout the load range. 

Noise from adjacent areas should be mitigated as follows: doorways should have sealing hardware if ap-
propriate to achieve noise levels, lighting openings shall take into account noise transmission, return air paths 
shall incorporate noise traps, wall shall extend to the structure and openings including piping, ductwork and 
electrical penetrations shall be sealed with electrometric caulking. 

Noise from diffusers and ductwork should be mitigated by careful selection of diffusers to limit noise ratings. 
Ductwork should be designed to limit air velocities to limit noise ratings. Ductwork geometry should be 
designed to limit noise rating from adjacent connected equipment. 

Noise from adjacent HVAC equipment should be mitigated by layout design and by attention to construction 
details. Mechanical rooms should not be located so as to share a wall or floor structure with a classroom. Main 
ductwork runs should be located so that duct chases are not located near a classroom and ductwork mains 
avoid classrooms as much as possible. This should be coordinated between Mechanical Engineer and Architect 
during the initial floor plan layout. If HVAC equipment and ductwork unavoidably has to be located near 
classroom, the Designer shall provide specific construction details to limit noise transmission.  These should 
include ductwork stiffening, special duct hangers, separation of wall structures from support materials, etc.

F.	 Zoning 
When designing buildings, all classrooms should be placed on the same air handler and separate from labora-
tory and other HVAC-intensive spaces. Large auditoriums should also have their own air handlers. This will 
allow for the HVAC to these areas can be shut down at nights to save energy. 

V.	 Doors/Room Security 

A.	 Door Hardware 
All classroom doors should be outfitted as follows: 

•	 Classroom function lockset with ...... 
•	 Levers as opposed to knobs 
•	 We do not recommend door closures on classroom doors. This will allow the door to remain open on its own 

for easy access into and out of classroom 
•	 Concave wall bumpers at lever height for wall protection 
•	 Door silencers to muffle the noise of the door closing 

Card access control systems may be installed on “special use” rooms or some computer labs. These doors will 
need the following: 

•	 Storeroom function lockset 
•	 Door closure 
•	 Electric strike (to allow key over ride when needed) 
•	 Door contacts 
•	 Proximity card access system 
•	 The card reader should be located on the wall adjacent to the door lever at ADA height. 
•	 If an ADA accessible door is required, install the following: 
•	 Electric system 
•	 Door closure 
•	 Push buttons on inside and outside of classroom 
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VI.	 Doors 
Doors should be located at the back of the classroom so that students entering 
and exiting the space will not disrupt instruction. Exceptions to this rule would be 
large tiered classrooms and auditoriums that require multiple doors located at the 
front and rear of the space. The doors themselves should adhere to the following 
parameters: 

•	 Minimum of three feet wide 
•	 Door opening force, hardware, width, thresholds and maneuvering clearance 

should confirm to ADA standards. 
•	 It is acceptable to locate a door closer to the instructor area if required to meet fire 

code door separation criteria. 
•	 Should have a small glass window panel or glass sidelights to allow viewing into 

and out of the room. The area of glass in the vision panel should not exceed 100 
square inches. The base of the vision panel should be no higher that 42 inches above the floor, and the top 
of the vision panel should extend at least 62 inches above the floor. 

•	 Sidelights that are full height or begin about three feet above floor level are preferred because they function 
as well for wheelchair users as for people who are standing. When sidelights are installed, there are occa-
sions where hallway lighting can bleed into the classroom, interfering with audio/visual presentation. Be 
certain to take measures to prevent this when designing hallway lighting. 

•	 Existing classrooms with only one door near the front of the room shall be modified during renovation to 
move the door, move the instruction area or add a second door.

•	 When possible, doors should be recessed into the room so that the door does not swing into the hallway. If it 
is necessary for the door to open into the hallway, some kind of visual identification (such as the tile pattern 
in floor) can be used to indicate the amount of space the door will occupy when it swings open. 

VII.	 Windows
Should be installed in every classroom. The windows should not exceed 30-40% of the exterior wall in each 
room and should be on the side or rear wall. In larger rooms as well as sloped or tiered rooms, it is often desir-
able to install motorized shades and blinds. Be certain to design in sufficient depth in the window and wall to 
allow for motorized installations.

Tinted, “Low-E” rated glass is preferred for all windows. 

Window coverings can be manual if they are easily accessible. If windows are too high to reach and/or are 
too numerous, the window treatments should be motorized and capable of being controlled by the AV touch 
panel. This will allow ease of use for instructors to control the lighting from the windows. Motorized shades are 
recommended. Use of light diffusing shades on a roller is recommended, however a combination of horizontal 
blinds and shades can be used. If Venetian blinds are necessary, they are to have non-plastic components and 
heavy duty operation components (NO plastic wands or wand connectors). All window treatments should 
have a non-reflective matt finish. 

VIII.	 Flooring
A multi-colored or patterned carpet should be used in classrooms-no solid color should be installed. Carpet 
tiles can be considered where appropriate. Four to six inch cove base should also be installed. 

Walls, Ceilings and Chair Rails 
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IX.	 Walls 
Walls should extend to structure above ceiling to provide sound isolation 

Folding or moveable walls should be avoided 

Walls in lecture halls should not be parallel and should have a rough or textured surface. The rear wall should 
have an acoustically absorbent finish.

X.	 Ceilings
•	 Ceilings in small classrooms (with less than 50 students) may be entirely 

acoustical ceiling. 
•	 Minimum ceiling height for classrooms is 10 feet. In large, sloped or tiered 

classrooms, the ceiling height is directly related to the distance to the last 
row of seats. 

•	 The surface of the ceiling must be designed to accommodate the required 
acoustical properties of the room. The ceiling should include significant 
amounts of hard surface material coupled with acoustical tile. 

•	 The area of the ceiling that should be covered with acoustical tile is directly related to the ceiling height. 
Ceilings above 10 feet should have 50-60% acoustical ceiling tile. 

•	 The ceiling should act as a sound mirror, reflecting sound downward to blend with direct sound. 
•	 Ceilings in small lecture halls should be at least 15 feet high at the front of the room and 9 feet high at the 

rear. Larger lecture halls should be at least 20 feet in front and 10 feet at the rear. An angled ceiling at the 
front can deliver better sound to the rear. 

•	 Screen cases or housings---ceiling systems NOT to be fasten to recessed screen units---units need to be 
dropped for servicing and replacing worn parts---screens to be placed in recessed box.

•	 Sight lines---between screens and any student seating should not be obstructed.
•	 Obstructions---keep any ducts, piping or lighting fixtures along side-walls to avoid recessed screen housings 

and so area between screens and ceiling mounted projectors is as high as possible.

XI.	  Chair rails 
•	 Rails should match the architectural design of the room. 
•	 Chair Rail material should be wide enough to work with tables and chairs of varying height and mounted at 

a height that will prevent damage to wall surfaces: typically a minimum of 6 inches, with the bottom edge 
approximately 25 inches above the finished floor. 

•	 In rooms with movable furniture, chair rails must be installed on the side and rear walls. 
•	 Recommended product – InPro Corporation Grad .06 thick applied with #53 InPro Bond Adhesive.

XII.	 Colors/ Finishes Walls
•	 Should be painted in a light color in an eggshell finish. A darker contrasting shade of color is acceptable on 

the front teaching wall. Spaces where distance learning takes place should be light blue or grey in color. No 
vinyl wall covering should be used. Paint colors should be compatible with successful color schemes used in 
recent renovation projects in the same building. 

•	 No-VOC paints should always be used. 
•	 Colors for furnishings and audio-visual components shall be coordinated with finish colors used in the same 

building. 

XIII.	 Reflectance Values
•	 The Engineering Society of North America recommends the following reflectance values for finish materials. 
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Be sure to coordinate floor and paint finishes to achieve reflectance values without increasing lighting. 
•	 Ceilings -80% or higher 
•	 Walls between 50% and 70% 
•	 Floors between 20% and 40% 
•	 Desktops between 24% and 45% 

XIV.	 Acoustic
The front wall may reflect sound to the rear of the room. If a reverberation problem occurs, apply a small 
amount of acoustical material to the walls in the rear of the room to deaden the problem. Walls in the class-
room should have a minimum sound transmission class (STC) of 50. The rear wall of any large classroom (over 
75) should have an acoustically absorbent finish. Side walls in large lecture halls should not be parallel and 
they should have a rough or textured surface. Noise levels should not exceed NC 25-30.

Size ducts, diffusers and air returns large enough to achieve a noise free “library quiet” environment. ASHRAE 
minimum requirements are not enough for classrooms.

XV.	 Closets
There is often a need for a small storage room for classroom supplies separate from audiovisual storage. 
Room should be 80 square feet to store board supplies, movable lecterns and/or additional chairs. This space 
requires lighting, a lockable door, conditioned air, power and a few shelving units for small supplies and 
no window. It should be equipped with a storeroom function lock. Closets should not be installed inside a 
classroom.
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Networking
XVI.	 Networking and Cable Television

Each room will be equipped with three active network drops and an active cable TV connection, grouped 
together at the instructor AV lectern location. One inactive network drops and an inactive telephone line are 
required at the front of each classroom as well.

AV Lectern Active Data: The three active drops should be grouped together near the instructor lectern in 
a location easily reached by the podium whip, preferable in the same 4-gang box. The wall box should be 
located so that data cables run from the wall to the lectern do not create a tripping hazard for the instructor. 
One data drop will be for the on-board computer, one will be for laptop access, and one will be for e-control. 

Room Front Inactive Data and Phone: The inactive data drop and the inactive telephone line should be 
installed as close to the front/center of the classroom as possible. They should be grouped in the same gang 
box if possible and located near a power outlet. These drops are installed in the event that it is necessary to 
activate for a special needs accommodation. 

XVII.	 Wireless: Telecom...
USD Cable Television: Each room will also have an active USD 
Cable Television connection located as close to the network drop 
box as possible and ideally no further than 10 inches away. 

Telecom has a Standards document available to anyone via their 
website. This document has in detail the required specifications 
for cable and fiber infrastructure to and within USD buildings. 
USD Cable TV system is an 862MHz fiber/coax hybrid system. All 
infrastructure specifications for buildings and building distribu-
tion should be obtained from ......

IPJ Data Center
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Audio-Visual Technologies
XVIII.	 Overview

Audio-visual systems in University classrooms should be designed for the most commonly used conventional 
and electronic media --whiteboards, projection screens, videotapes, DVDs, compact disks, document cameras, 
USD Cable TV, and computer-generated media. Classrooms must also support legacy systems such as and 
other portable equipment that can easily be set¬up by audio-visual technicians for occasional use. The follow-
ing sections provide applicable guidance for each of these media. 

XIX.	 Classroom AV Levels USD and the Registrar use a R.25 for room and scheduling which designates a class-
room in terms of room AV Levels. This classification (Level 1 through Level 5) defines the type and kind of dedicated AV 
that exists in a classroom. (Level 1 being the highest level of AV and Level 5 the lowest.) Below is a snapshot of the AV 
equipment at each of the five levels. 

NOTE: Check with the current AV classification and equipment. 

A.	 Level One - General Classrooms
Level one classrooms allow various cross-curriculum subjects to be taught.  
These classrooms include a basic allotment of teaching devices.

•	 AVILA - 103, 104, 106, 107, 108, 109
•	 BARCELONA - 104, 222
•	 CAMINO HALL - 31, 101, 102, 108, 109, 110, 112, 115, 117, 119, 153, 154
•	 CORONADO - 132A, 132B, 229, 230
•	 HAHN HALL
•	 KROC/IPJ - 214, 215, 217, 218, 219, 220, 222A, 223A, 253
•	 LOMA - 4, 301, 318, 321, 322
•	 MAHER HALL - 205, 207, 222, 224, 226
•	 MOTHER ROSALIE HILL HALL (SOLES)
•	 OLIN HALL - 125, 126, 127, 128, 129, 130, 225, 226, 227, 228, 325, 326, 327, 328, 329, 330
•	 SCIENCE & TECHNOLOGY - 128, 129, 130, 133, 230, 231, 232, 261
•	 SERRA HALL - 101B, 102, 104B, 116, 204, 209, 212, 214B, 215, 312, 314, 316/318 
•	 WARREN HALL - 131, 314, 315, 2A, 2B, 3A, 3B, 3C, 3D 

B.	 Level Two - Classroom
Level two classrooms are supplied with basic devices and may include:  
sympodium, smart board, document camera, instructor’s microphone, slide 
projector, enhanced room audio and specific department a/v requests.

•	 AVILA 
•	 BARCELONA 
•	 CAMINO HALL - 28, 153
•	 CORONADO
•	 HAHN HALL - 104/106
•	 KROC/IPJ - 222
•	 LOMA - 302, 336
•	 MOTHER ROSALIE HILL HALL (SOLES) - 127, 131, 133, 135, 145, 201, 211, 214, 216
•	 OLIN HALL - 225, 229, 325, 329, 330
•	 SCIENCE & TECHNOLOGY - 128, 129, 130, 133, 230, 231, 232, 261, 242, 261
•	 SERRA HALL - 204, 212, 215, 312, 318
•	 WARREN HALL - 2A, 2B, 3A, 3B, 131, 133, LRC 132

SOLES Executive Classroom

SOLES 132
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C.	 Level Three - Classroom
Level three classrooms are supplied with basic 
devices and any number of level two devices and 
include video teleconferencing capability.

•	 MOTHER ROSILIE HILL HALL (SOLES) - 102, 127
•	 STUDENT LIFE PAVILION - 412

D.	 Level 4 -Specialty Classrooms
Specialty Classrooms are supplied with basic devices or allow basic functions and be department specific 
based on use or size.

•	 BARCELONA - 101 Nursing Lab; 305 Legal Clinic

•	 CAMINO HALL - 20 Computer/Editing Lab; 28 Language Lab; 30 Black Box Theater; 43 Studio;  
110 Computer Lab; 123 Piano Room

•	 GUADALUPE HALL - 117 Conference Room; 203 Conference Room 
LOMA - 201 Engineering Lab; 205 Engineering Lab; 206 Engineering Lab; 207 Engineering Lab;  
209 Engineering Lab; 222 Engineering Lab

•	 MOTHER ROSALIE HILL HALL (SOLES) - 107 Seminar; 137 Seminar; 139 Seminar; 141 Seminar; 147 Seminar; 
207 Seminar

•	 OLIN - 331 MSGL Lab

•	 SCIENCE & TECHNOLOGY- 173 Lab; 174 Lab; 175 Lab; 225; Lab 227; Lab 229; 233 Lab; 235 Lab; 252 Lab;262 
Lab; 290 Lab; 292 Lab; 325 Lab; 327 Lab; 330 Lab; 332 Lab; 334 Lab; 349a Lab; 383 a/b Computer Lab; 427 
Lab; 471 Conference Room; 

•	 SERRA HALL - 128 Conference Room; 134 Computer Lab; 156A & B Computer Lab; 155 Computer Lab; 210 
Computer Lab

Note: For rooms with little or no dedicated AV equipment, closets should be planned in each classroom 
building and outfitted with a variety of standard equipment on moveable carts. This portable AV equipment 
includes – Data projector, DVD, VHS, overhead projector and TV monitor. Auxiliary special use equipment 
is stored in closets and is made available in classrooms. This equipment includes region free DVD’s, multi-
standard world deck VCR’s, mini digital video decks, VHS and digital video camcorders and tripods.

V.	 Instructor Lectern 
Technology-rich classrooms should include an instructor AV Lectern designed to accommodate audio-visual 
systems, presentation computer and other commonly used audio-visual components and control devices. The 
lectern should be designed for instructors who are standing or seated. 

Most “off-the-shelf” lectern furniture does not meet our goals. The University has worked closely with AV 
vendors and custom millwork companies to develop custom 
designs that do meet these goals and seek to standardize 
workstation and user interface design for each classroom. This 
standardization simplifies ease of use and minimizes instructor 
training. Refinements to the University’s instructor workstations 
are made periodically.  

Floor plans and cross sections that show the lectern must be 
included in design submissions. Floor plans and sections must 
show the location of the following:

16
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•	 Instructor AV Lectern drawn to scale 
•	 Other portable media projectors and carts (if proposed) 
•	 Locations of wall or floor junction boxes for power/data/audiovisual system wiring to serve the lectern 
•	 A typical instructor AV lectern is illustrated below in two styles:

VI.	 Key Design Features and Considerations 
Lecterns shall be oriented to allow instructors to maintain eye contact with students while using keyboards 
and allow students to see projected media. 

In rooms with one screen, an instructor workstation on the left side of the instructor area, marker boards in the 
center, and a screen in the right corner usually works well. 

In large rooms with multiple screens, a lectern located on the left side of the instructor area, near the marker 
board, usually works well, but a more central location may be preferable in some rooms. Tables used for 
instructor notes or references may also be needed. 

Lectern audio-visual components shall not block views of screens and marker boards: 

a) 34 inches above floor–maximum height of work surfaces 
b) 41 inches above floor–maximum height of monitors/task lights/other components

Lectern shall accommodate instructors who stand, sit, or use a wheelchair 

Lectern accessibility 
a) Provide accessible route to workstations 
b) PC keyboard/mouse/controls within easy reach of instructors 

c) Control panel for A/V system in easy reach of instructors 

d) Height of instructor’s seat easily adjusted -19 to 27 inches above floor

VII.	 Lectern Security
a)  Security of lectern components will be enhanced by using exterior door locks – either electronic or keyed. 
The University will designate a lock style in order to standardize for locking/unlocking. 

b)  Lockable user doors to secure AV equipment 

c)  Door access in lectern back for technician access to computer and audio¬visual components for mainte-
nance – lectern key lock (or electronic locking code) to be different from user key lock. 

d)  Security cables to tether computer, computer monitor, and document camera equipment to a solid support 
structure within the lectern. 

e)  Electronic security system to prevent theft of lectern components can be considered, although these 
systems are currently recommended for ceiling mounted projectors only.  

Instructor AV lectern shall provide space for the following: 
a) Instructor’s references and handouts 

b) AV Touch Panel controls 

c) Computer monitor 

d) Cable chase (including power/data/VGA/ 
and stereo mini connection for laptops, 
computer device extensions such as USB, and 
auxiliary RGB cables) 

17
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e) Small task light with shade, focused on usable lectern work surface, is an optional addition that may be 
considered 

f ) Audio-visual components installed in standard racks with user and non¬user equipment grouped separately 

g) Pocket doors for computer and user AV equipment access

h) Standard/Additional Audio/Visual Equipment, model or type may change, that MAY be included:

•	 Computer for Console*
•	 Flat-Panel Monitor 
•	 OR-SMART Sympodium w/arm* (upgrade) 
•	 Wolfvision Doc Cam ( VZ-8+ or VZ-9) (upgrade)
•	 Altinex Cablenook
•	 SmartPanel (A->V) SP3-AFVP+
•	 SmartPanel SP2-SMCHAS Black
•	 SmartPanel CatLinc
•	 Catalyst 3560 8 10/100 PoE+1 T/SFP+IPB Image
•	 Kramer Switcher KRM-VP32XL
•	 Mixer Amp
•	 DVD/VCR (HD-DVD or Sony Blu-Ray)
•	 Barix Instreamer 100/WebCasting
•	 AVLEX Gooseneck Mic

VIII.	 Interface (AMX/Extron/SP Controls)
Control systems for electronic components will have the capability of controlling all of the components 
identified above as well as projection screens, room lights, and shades operated by electric motors. Contact 
the IMS for detailed specifications. Current control systems include;

•	 Be AMX/Extron/SP Controls Continuos manufactured controls 
•	 Be programmable and capable of being re-programmed 
•	 Interface properly with controls for AV equipment, screens, lights, and shades and other selected program-

mable devices Be BMS catlink capable and ready 
•	 Have a touch panel or ppush button on the instructor workstation with easy-to-read, simple menu choices which 

mirror the USD chosen standard design. Design samples will be supplied by the. (see sample design below)
•	 AMX, Extron, SP Controls, Crestron or other Special Media and Technology Control Systems:
•	  All source codes, compiled codes, and access passwords shall be provided to the University at acceptance 

and become University property. 
•	 AV vendor will provide updates to existing code during the life of the AV vendor equipment service warranty 

IX.	 Computer
Consumer grade classroom computers are being requested by instructors and are now routinely installed in 
a smart classroom. The computers are usually running a Windows operating system with a standard Office 
package. The management of large numbers of classroom computers has become a challenge. 

18

Smart PanelExtronAMX Controls



Learning Space Design Guide

19

The convergence of digitized media and print material along with presentation software and connections 
to the Internet make computers an essential educational technology. Succeeding generations of instructors 
and students now come to the classroom with computer literacy skills and expectations that some sort of 
computer will be available. Size and type of computer is an important element in the design of an instructor 
lectern. 

NOTE: Check with ATS for current computer specifications. 

Standards

•	 At least one computer installed in the classroom
•	 Ethernet connections for at least one classroom computer, one laptop, and possibly another connection for 

a student laptop in the front of the class
•	 Minitower footprint so that additional cards and drives may be added 
•	 15” LCD display with VGA out 
•	 One DVD/ROM drive 
•	 USB 2.0, 6 port standard 
•	 One active USB 2.0 powered extension 
•	 Possible firewire card for MACs 
•	 One micro or standard sized keyboard 
•	 One optical scroll wheel mouse 
•	 Computer (and other sources) distributed to room speakers 
•	 Current version of Windows operating system 
•	 Current version MS Office
•	 Current USD Online (EOL) software 
•	 Insight client software 

X.	 Document Camera
In the past overhead projectors have been used in classroom spaces to project 
an image rendered onto a transparency. Technological improvements provide 
a newer device that captures visual images by using a video camera mounted 
vertically on a base. The video image is converted to an electronic signal that can 
be transmitted, using a video or data cable, to a data projector, a video monitor, a 
computer, or a communications network to be received at a remote location. 

The cameras provide all of the image projection of traditional overhead projec-
tors plus the ability to project images that are three-dimensional, in color or black 
and white, in the original visual format e.g., books, magazines, clothing samples, etc. Some document cameras 
have the ability to save images that can be replayed. The image projected is usually much brighter and clearer 
and larger than can be obtained from overhead projectors. 

Standards 

•	 Whenever possible a document camera will be installed instead of an overhead transparency projector 
•	 A camera fixed to a base that allows it to fold away in the lectern for security 
•	 Progressive scan camera 
•	 Digital SXGA, XGA or SVGA signal on RGBHV and DVI outputs 
•	 Video out 
•	 Able to upgrade firmware 
•	 75Hz and 60Hz output modes 
•	 RS232 and USB inputs for control and connection to other devices 
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•	 Automatic and manual zoom 
•	 Brightness controls 
•	 White working surface that dampens reflection and allows for transparency use 

XI.	 DVD/VCR Player
Each smart classroom needs to have source playback machines for VHS, DVDs, and CDs.

While more image and sound files are digitized and possibly available using a classroom computer and 
Internet connection there is still a need to play back or older analog and digital formats. 

Standards 

•	 When possible, a combination DVD/VCR player is preferred 
•	 Region Free DVD is required 
•	 NTSC signal VCR is required (unless a multi-standard world deck is specified 
•	 – usually for the teaching of languages) 
•	 IR ports for control through the control systems 
•	 Consumer grade playback machines are acceptable 
•	 Playback decks should be able to fit in standard AV racks 
•	 Outputs should be BNC or RCA or both 
•	 Highly desired to have front inputs for RCA video, left and right channels 

XII.	 Cable TV Tuners
Use of tuners applies only to Level 1 and 2 classrooms in which we require a dedicated cable tuner. VCR’s in 
these classrooms must not be used as a tuner. The type of tuner used should– 

•	 Be programmable and able to skip over numbers where stations are unavailable (rather than roaming thru 
static as you scroll up and down the range). 

•	 Provide access to USD Cable TV system 
•	 Sympodium
•	 SMART Technology DT770 Sympodium

XIII.	 Projectors
To keep pace with current technology, the Classroom Technologies/IT 
team should work directly with audio-visual consultants/vendors to specify 
projectors that meet current criteria established by USD. Cost should not be 
the only consideration when selecting projection options. Consider projector 
performance, features, warranty and lens options relative to room size. Consult the Classroom Technologies/IT 
team, who will fully test a range of projectors suggested by the consultant/vendor. Performance goals include:

•	 Low noise output 
•	 Compatibility with classroom computers, laptops other audio-visual components 
•	 Uniformly bright, clear images with good resolution and excellent color rendition 
•	 Accessibility of lamp change housing – NOTE: Projector mounts should not cover the lamp change housing 

area so that lamp changes can be made without removing the projector from the ceiling mount. (See 
illustration for example of desirable configuration) 

•	 Reliability including proven track record for good customer service and a competitive warranty 
•	 Availability and cost of lamps and replacement parts 
•	 Low-profile size to avoid blocking views of screens and whiteboards 
•	 Availability of specialized projectors and/or lenses for unique classroom spaces 
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XIV.	 Screens 
Projection screens should be designated for front projection in all learning rooms except large rooms used for 
distance learning. Screens shall be located and sized so students in all seats can easily see the entire projected 
image without discomfort or image 

Screen Size: 

•	 Minimum Height: 20% of distance to seat 
farthest away from screen 

•	 Minimum Width: Determined by aspect ratio 
of projected images, as follows: 

•	 Current Technology: 4:3 Aspect Ratio (Screen 
width to screen height) Example: 36 feet to screen, image 7.2 feet high, 9.6 feet wide Specify screen with 
nominal dimensions 7.5 ft high, 10 ft wide 

•	 HDTV Technology: 16:9 Aspect Ratio (Screen width to screen height) Example: 36 feet to screen, image 7.2 
feet high, 12.8 feet wide Specify screen with nominal dimensions 7.5 ft high, 13 feet wide This example 
illustrates that HDTV “wide screen” images may reduce the number of screens that can comfortably fit in the 
instructor area and still allow enough space for whiteboards. 

•	 Slide Projection: Classroom projection screens must accommodate the occasional viewing of 35mm slides. 
A slide projector on a cart or a slide projector mounted on a shelf opposite the screen is utilized. Wireless 
remotes control the projector. 

•	 Screen Location and Orientation: Screens should be oriented towards the “center of gravity” of the seating 
area so students in all seats can easily see projected images and the whiteboards. 

•	 In classrooms with only one screen, locate screen on right side of instructor area 
•	 Minimum distance between screen and closest seat: a) Same as screen width: Rooms with 10-48 seats b) 1.5 

times screen width: Larger rooms 

•	 Image Area-provide motorized and/or manual with seamless, matte white finish, as large as possible, de-
pending on room size. See Below. Da-Light screens with heavy black backing are recommended. Motorized 
Screen 8’/10’ and larger shall be side-tab tensioned type screens. 

•	 Viewing Angles: Provide an unobstructed view of the entire image on all screens from all seats within the 
viewing angles (cones of vision) described below: 

•	 Maximum 45-degree horizontal angle from the perpendicular to the center of screens
•	 Projection screens 
•	 Maximum 35-degree vertical angle from the perpendicular to the top of each screen

XV.	 Screen Type: 
•	 Matt white with gain of about 1.0 (30 Lamberts per square foot of screen area) 
•	 Black border 
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•	 Electrically operated whenever possible 
•	 Tab tensioned screens are desirable but should be approved by the IMS Staff. 
•	 Mounted above the suspended ceiling with opening in ceiling 
•	 Stop point five feet above the floor 
•	 Manual screens will be considered only in rooms designed primarily for interactive discussion and the 

project budget precludes the use of ceiling-mounted data projectors and other audiovisual components 
that are installed permanently. 

•	 Manual screens should be wall-mounted above the suspended ceiling whenever possible. Screens mounted 
below the ceiling with exposed brackets are not desirable. 

Rationale for using electric screens: Screens operated by electric motors represent less than 10% of the cost 
of an electronic audio-visual system. Installing them after rooms are built can be very costly if ductwork or 
lights must be moved and new wiring circuits added. Most manual screens are not very flat, distort projected 
images, are hard to raise and lower, and can be easily damaged. Students in rear rows cannot see the bottom 
half of projected images if manual screens are mounted just above the whiteboard. 

Manual screens should therefore be considered only as a last resort in rooms where projected images are only 
needed infrequently. 

A.	 Dual Screens: 
Certain teaching styles lend themselves to the use of two projected images 
at once. For example, an instructor may wish to show a streaming video 
presentation on one screen and create a spreadsheet cataloguing various 
aspects of the performance on another. At this time, USD has only a few 
examples on campus, but the technology is becoming more in demand. 

Currently, the standard dual screen set up is to have one main screen located 
in the center of the room or slightly offset and a secondary screen angled off to the side. This best allows for 
single-projection instruction while providing the option of going to dual screen. We have been using dual 
Sympodium technology in these scenarios as well. This allows the instructor to annotate on each screen and 
capture these notes. 

As this technology advances, and as it becomes more ubiquitous, there will be significant updates to this 
section of the document. 

XVI.	 Audio Systems 
Accurate sound reproduction for sound and moving image playback is important for the teaching spaces 
where playback is routinely done. For spaces without permanent installations a portable sound system may 
suffice. 

While some data/video projectors have built-in speakers the sound reproduction has proven inadequate in 
permanent installs. Besides general classrooms consideration should be given to the specific amplification 
needs for the teaching of film studies and music with input from the respective faculties. In larger classrooms 
there may be a need for voice amplification using a fixed lectern microphone and/or a wireless lavaliere 
microphone 

Standards 

•	 Playback sound amplification should be present when a data/video projector is designed into the room 
•	 There should be at least one each midrange left and right speakers 
•	 Speakers should be mounted near the front of the room where instruction usually takes place 
•	 Speakers should be mounted in or up near the ceiling if possible
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•	 Film Studies and Music teaching faculty should be consulted about their specific needs 

XVII.	 Storage/mobile AV units 
Classrooms may need additional AV equipment added ad hoc (e.g., 16mm film projector where there is not a 
permanent installation.) 

Additional AV equipment may be placed upon a wheeled, sturdy cart designed specifically for AV use. This 
allows for equipment to be stored in locations around the campus for proximity and prompt delivery. 

Standards 

•	 Carts should be designed for AV use specifically 
•	 Usually, two heights are preferred: 30 inches and 42 inches with a two or three shelf design 
•	 Metal is preferable
•	 Good quality wheels with brakes will allow better and safer transport over uneven surfaces and will avoid 

disruption of classroom instruction by squeaking wheels 
•	 A two or three-outlet power strip with a 15 foot power cord is preferred 

XVIII.	 Slide Projectors 
The 35mm slide projector is primarily used in the teaching of art history, although many instructors in other 
disciplines still use 35mm slides for their presentations. The technology is mature and reliable. With other 
formats available now the 35mm slide projector is no longer being produced by Kodak may not be readily 
available in the rear ????. 

The 35mm color slide is superior for detail and color reproduction of art objects and is used in the teaching of 
art history. Even with the increasing use of digitized projected images such as Insight the clarity and bright-
ness of the 35mm slide image is still desired. The projector may be permanently mounted in the room, or it 
may be placed upon an AV cart. 

Standards 

•	 The standard to be emulated is the Kodak Ectagraphic 3 
•	 It should have the ability to be controlled remotely using a wireless handheld device 
•	 The lens should be 4-6 zoom or long throw for larger rooms 
•	 Autofocus with manual override 
•	 In rooms that will have a permanent installation a shelf may be installed in the back of the room, high 

enough to project without keystoning or being blocked by audience members. There should be a power 
plug nearby. 

•	 Art history classrooms usually require at least one 35mm projector, and in some cases two 35mm projectors 
for side by side image comparison. 

•	 The AV cart should be wheeled, color black, plastic, with power cord (see carts standards) 
•	 Height of cart depends on placement of the projection screen. Typically around 30” and 42” carts are used. 

XIX.	 Overhead Projectors 
The instructional process usually employs the projection of text and static images. The traditional method has 
been to use overhead projectors on carts for the showing of text and images rendered onto transparencies. 
The overhead transparency projector sits on a wheeled AV cart. 

In classrooms that do not have data/image projectors with document cameras the usual method of image 
projection is using an overhead projector with transparencies. The cart allows the overhead projector to be 
moved out of the way or better positioned for projection as necessary. Rooms with data/image projectors and 
document cameras do not have overhead projectors as standard equipment. 
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Standards 

•	 The 3M Overhead Projector type is preferred with its sharper image and two lamps for switching in case of 
lamp failure. 

•	 The AV cart should be wheeled, color black, plastic, with power cord. 
•	 Height of cart depends on placement of the projection screen. Typically 30” and 42” carts are used. 

XX.	 AV Security 
Provide a security alarm system to prevent theft of audio-visual system components. Contact the College 
Classroom Group for current specifications. The typical system includes: 

•	 Security locks and alarms linked to the USD Police Dept installed on each ceiling mounted data projector 
•	 A tamper loop that sounds an alarm if a ceiling projector is removed from its brackets 
•	 Locks – either electronic or keyed --installed on all AV Instructor Lecterns. Consult with Classroom Group for 

latest recommendations. 
•	 Locking devices or security loops that are glued or bolted into any AV equipment that do not impede access 

to lamp, filter housings, or other critical equipment components. (Vendor must consult with Classroom 
Group before placing permanent locks on equipment.) 

•	 Computer (Belkin-type) cable locks placed on computers and document cameras inside the AV Instructor 
Lectern. 

XXI.	  Video Teleconferencing Systems (VTC):
•	 Evaluate possible use in classrooms for each building project.
•	 Coordinate closely with the ITS/ATS/IMS Department who will be 

taking care of the Video Teleconferencing Systems.

THE INSTRUCTOR MUST BE CLEARLY VISIBLE, NOT ONLY FROM ALL 
SEATS, BUT FROM ALL CAMERA POSITIONS, SINCE THE PRIMARY 
FUNCTION OF THIS TYPE OF CLASSROOM IS TO FACILITATE THE 
TRANSMISSION AND RECEPTION OF INSTRUCTION WITH MINIMAL 
INTERFERENCE.

Special consideration must be given to the acoustic characteristics and soundproofing of a Video 
Teleconferencing Classroom. Noise from HVAC systems, adjacent halls or exteriors must not intrude into the 
classroom or control room areas. Acoustic treatment of walls, floors and ceilings to reduce unwanted reflections 
is critical for clear sound transmission. The acoustic design must control the sounds and voices in the room so 
that they are heard easily and accurately and must prevent unwanted background or outside noise. 

Special consideration should also be given to extra lighting on the “stage” area of the Video Teleconferencing 
Classroom to ensure the best possible video image.

XXII.	 AV Closets 
Work with the Classroom Working Group to list the minimum standards that AV technicians need to carry out 
the provision of mobile and backup audio visual equipment. Projection and playback equipment must be 
easily transported throughout the classroom building in a timely, efficient, and safe manner. 

Each building should have at least one main AV storage closet to house a number of AV rolling carts, spare 
data projectors, 35mm slide projectors, 16mm motion picture projectors, sound amplifiers, microphones, VCR 
and DVD players, projector lamps, cables, and other sundry equipment and supplies. The close proximity of 
the spare and backup equipment is vital to the quality of service so that the demands of a teaching space can 
be met with timeliness and a minimum of disruption of the teaching activity. 

Dean’s Conference Room
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Standards 

•	 At least one 120V outlet on each wall. 
•	 Overhead light with light switch 
•	 120-150 square feet with sufficient width for carts and equipment 
•	 Accessible by elevator and outside ramp in a public hallway. Note: The main AV closet cannot be located 

inside a classroom. 
•	 Low door threshold for rolling carts 
•	 Blind door, no sidelights or transom, 34” to 36” wide, adjustable closer for self propping 
•	 Handicapped standards for wheelchair access 
•	 Heated and cooled 
•	 Utility type floor

XXIII.	 Instructor Furniture 
Typical instructor station requires 10 square feet. 

If an AV lectern is installed the instructor can use that for their teaching space. The lectern must be at least 48 
inches from the front wall and 48 inches from the side wall for ADA accessibility. 

If no AV, provide a small sturdy table with modesty panel and a tabletop podium. 

Seating - Faculty need to have comfortable seating for teaching in classroom and in a lab environment. For 
labs we are recommending a bar stool with back support.
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Amenities
I.	 Signage – Wayfinding/Room signage 

Building signage should be designed such that the user is directed to classrooms from the major entrances 
and circulation areas of the building, including elevator lobbies and stairwell landings. All signage should 
employ easily changeable paper inserts. 

Classroom Number Signs: Room number signs must include a display bar to post announcements. They 
should not require tape or thumbtacks. Instruction on the mounting location and height of room signs should 
be taken from ADA guidelines. 

Classroom Data Sheets: Data sheets should be posted inside the classroom, preferably near the instructor 
station or near the room entrance. Data sheets include a photo of the room set-up to help assist the custodial 
crew in setting the room configuration correctly at the start of each day. Other information listed on the sign 
includes: type and quantity of furniture, room configuration, audio-visual level, audio visual equipment, and 
phone numbers for reporting problems with the facility or requesting assistance with the audio visual equip-
ment. Below is an example of this sign: 

•	 Classroom Contact Signs: Contact signs should also be included near the instructor station. 
•	 Each sign should be multilingual and in ADA compliant for the visually impaired. Sign should look like this:  
•	 Clear sign holders with paper inserts could be purchased and installed for the room data and contact signs.
 

II.	 Computer Kiosks
Computer kiosks should be placed in any building where there are 
multiple classrooms. Kiosks allow students to quickly check email 
between classes without having to carry a laptop. The kiosks should 
allow for comfortable standing as well as an option for seated height 
for ADA. Power and data should be located directly under the counter 
with grommets drilled through counter top. There should be lighting 
above the counters. Pendant lighting or can lights desirable. The wall 
behind the computers can be fitted with cork to allow use as bulletin 
board for postings. The design of the kiosks should take the entire 
surroundings into considerationSleek and creative, rather than large bulky design is desired. 

III.	 Bulletin Boards
Display boards should be installed near a large grouping of classrooms. Each classroom does not require it’s 
own board. Thoughtful design should be developed for the boards and should incorporate the wood or paint 
color of the adjacent area. 

IV.	 Vending
Even with the advent of cafes throughout campus, it is still necessary to install small vending spaces in each 
classroom building. The spaces should be accessible and visible. One beverage and one snack machine is 
usually appropriate for each vending area. 

Vending rooms should also provide a small microwave and sink. Select appropriate smaller scale furniture, which 
is easily cleaned for use for lunch seating. Space should not be designed for privacy. A casual and comfortable 
environment is desirable. A campus phone nearby may be appropriate, as well as a small bulletin board. 

V.	 Furniture and Equipment 

Aromas Coffee House



Learning Space Design Guide

27

A.	 Student Chairs
Student seats should comfortably accommodate the tallest and smallest persons. They should provide good 
ergonomics and have backs that allow for articulating movement. 

Recommended Seat Spacing 

1.	Moveable tables and chairs  
Moveable seats placed a minimum of 28” on center  
Tables should be 36 inches apart to allow access between rows 

2.	Continuous work surfaces with moveable chairs:  
36” apart for rows with up to 20 seats  
38” apart for rows with 21-24 seats 

3.	Large auditoriums with tablet arm seats  
Seats spaced a minimum of 24” on center  
Minimum 21” clearance between tablet arm supports  
Minimum 12” clearance between tablet arms in-use and seat backs 
(with seats fully reclined) 

4.	Access Aisles 
5.	Provide a minimum 36” wide aisle leading to front of room. 
6.	 -from University of Cincinnati’s “Design Guidance: Learning Environ-

ments”, p. 27

B.	 Moveable Chairs 
•	 Seat cushion should be a minimum of 17” wide and 18 • “ deep. 
•	 They should have casters 
•	 Depending on the application, they 

can either have arms or be armless 
•	 They should be stackable to at least 5 

high 
•	 Movable Tablet Arm Chairs 
•	 Seat should be minimum of 22” wide. 
•	 Tablet arm tablets should be at least 

130 square inches. 
•	 20% of the seats should be left-handed. 
•	 The back of the chair should have some flex 
•	 They should not have casters. Sliders are acceptable. 

A tablet that can fold off to the side is desirable, but there are few products that can accomplish this while still 
being study and durable. Take care in selecting a product if this feature is desired. 

C.	 Auditorium seating 
Seats should spaced a minimum of 24” on center 

•	 Stagger seats to allow clear viewing 
•	 Fixed seating should allow for comfortable seating for the person in the seat as well 

as the person behind the seat. Avoid rear panels and chair heights that don’t allow 
for proper legroom and foot space. 

•	 Flip-up seats allow for easier passage between rows. Self lifting upholstered seats are desirable. 
•	 Aisle panel to be determined by project 
•	 Tablet arms should flip down. 
•	 20% should be left-handed. 
•	 Tablet should be oversize with laminate top 
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•	 Data and power should be assessable for all students. 
•	 Provide 36 inch wide accessible workstations for students in wheelchairs as follows: 
•	 -4 workstations for rooms with 49 to 300 seats 
•	 -6 workstations for rooms with 301 to 500 seats 
•	 For each accessible workstation, provide the same number of moveable chairs as per the requirements for 

moveable seating listed above. 

IV.	 Student Tables
•	 Movable tables allow the class to rearrange seating into smaller groups if needed and should:
•	 Have casters with a locking mechanism or be small enough to move easily 
•	 Have depth of 18 to 20 inches and a width of 28 to 30 inches per person. 
•	 Provide a workspace of about 4 square feet minimum 
•	 Can seat more than one student (seating for two works well) 
•	 Provide unobstructed knee clearance under the table that is at least 22 inches wide and at least 27 inches high 

D.	 Conference Table
Conference tables should allow eye contact between the students on both sides of the table. There should 
be an unobstructed view of the instructor, projection screen, and white board. Use of a boat shaped table 
or movable tables is desired. Special care is required to ensure proper legroom around and near table legs. 
Design seating space with adequate room for each student. 

E.	 ADA Tables 
Each classroom --whether it has table arms chairs or moveable tables -¬should 
be equipped with a table to allow for wheelchair access. In areas where there 
are a large number of classrooms, heavier tables are desirable to discourage 
people from removing them from the rooms. Lightweight tables are easier to 
maneuver in the classroom, but are prone to being removed without permis-
sion for reasons other than an accommodation 

•	 Types of furniture to avoid
•	 Pedestal seats bolted to the floor. 
•	 Moveable student desks with seats attached. 
•	 Pivot arm seats. 
•	 Movable tablet arm chairs with tablets that are not durable. 

VI.	 Whiteboards/Chalkboards 
•	 Provide white boards in classrooms as follows: 
•	 Fixed-height white boards should be mounted with the top of the chalk tray 36-inches above the floor 
•	 Have a low-gloss white porcelain enamel steel surface that is easy to clean. 

•	 Be illuminated by lights on a separate switch that do not spill over onto screens, other white boards, or the 
wall behind them. 

•	 Have a continuous marker tray below the marker board surface and a wall-mounted holder nearby that is 
large enough for six markers and an eraser. 
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•	 In classrooms with white boards, provide tack board strips and clips along the top of the boards so that 
display materials can be hung without being damaged. 

•	 Outside classrooms, provide a tack board display in a central hallway or gathering area. It is desirable to 
position these near computer email/kiosk stations. 

•	 Large display boards are not desired in other areas because they attract notices of events and advertise-
ments that detract from room and building appearance. 

VII.	 Clocks, Trash and Recycling
Clocks should be provided in each classroom, should be large and easy to read. The clock should be seen 
easily by the instructor and students and placed on either a side wall or the back wall if necessary. Never locate 
the clock at the front of the classroom. If a battery clock is selected it must be “noise free”. Clocks should be 
decorative in nature and appropriate for each space.  

Trash and Recycling - All classrooms must be equipped with proper trash/recycling containers that are condu-
cive to the décor of the area. Trash and paper recycling should be located near the exit door of each classroom. 
Additional trash, paper recycling and plastic/aluminum recycling should be provided in lobby, vending and 
student common areas. Special design consideration should be considered for location, design and use for 
eachbuilding. Off-the shelf style containers may not always be appropriate.

VIII.	 Artwork
Artwork is recommended for installation in classrooms for its aesthetic added value. Inexpensive choices are 
best, to reduce the liability of theft. Picturesque USD photos, nature shots or themed pictures for specific 
departmental or building classrooms should be chosen.


