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Fanning/Howey Associates, Inc.

 Specializing in Planning and 
Design of Educational Facilities for 
46 years

 Six offices, 275 employees

 Completed Research on Impact of 
Design on Learning

 Future-Proofing Technology 
Design

 Author of 3 Books on Educational 
Facility Design

 Resource to National Publications

 www.fhai.com



Our Green Journey

 Top-down Support

 Our Board of Directors had to embrace the concepts and the 

expenditures in staff education.

 Leadership Support

 We then gained the support of the Principals. 

 Development of Expertise

 We then identified “champions” in each office.

 We began LEED registration for our staff.



The Issues

 Two issues facing every 

school district in the country:

 Test Scores/No Child 

Left Behind (NCLB)

 Operating Costs

 We believe there is a valid 

approach to address 

these issues simultaneously



Increased Student Learning 

and Teacher Performance



Intelligent School Design



Qualities That Affect Student/Teacher Performance

Summary Data Collated by Michael E. Hall, AIA, REFP, LEED® AP 

From National Clearinghouse for Educational Facilities 

Booklet "Do School Facilities Affect Academic Outcomes?", 

by Mark Schneider, November 2002

Educational Research



The Challenge

 “Between the ages of 5 and 18, a student may spend 

14,000 hours inside a school building.”              

(Environmental Defense Fund, 1999).

 “Children are more severely affected by air pollution than 

adults because of their narrow airways, more rapid rate of 

respiration, and the fact that they inhale more pollutants 

per pound of body weight”.                      

(American Academy of Pediatrics)



Indoor Air Quality

Summary Data Collated by Michael E. Hall, AIA 

From National Clearinghouse for Educational Facilities 

Booklet "Do School Facilities Affect Academic Outcomes?", 

by Mark Schneider, November 2002



Thermal Comfort



Lighting



The Benefits

“Among twelve models considered in that 

study we identified a central tendency of a 

21% improvement in student learning rates

from those in classrooms with the least 

amount of daylight compared to those with 

the most. 
Daylighting in Schools Re-analysis Report, for the California 

Energy Commission, 2001 

Capistrano School District  

by The Heschong Mahone Group 



The Benefits

 “In the California district studied, students in 

classrooms with the most daylight progressed 20% 

faster on math tests and 26% faster on reading tests

over the course of one year compared to students in 

classrooms with the least daylighting.”

 Quoting from “Daylighting in Schools: An Investigation into the Relationship 

Between Daylighting and Human Performance,”

 by the Heschong Mahone Group for Pacific Gas & Electric, August, 1999.

 TESTIMONY BEFORE THE SENATE ENVIRONMENT AND PUBLIC WORKS 

COMMITTEE

Hearing on High-Performance Schools, October 1, 2002

Presented by: Alex Wilson, President, BuildingGreen, Inc.



 Students in classrooms with large 

windows and skylights that let in 

natural light outperformed other 

students in their school district by 

5 to 14 percent on end-of-grade 

tests. 

(Nicklas and Bailey, 1995)

The Benefits



 The daylit schools used 22 to 64 

percent less energy than non-

daylit schools. They also noted 

that the payback on all the new 

daylit schools was below three 

years.

(Nicklas and Bailey, 1995)

The Benefits



Acoustics



Summation



The Benefits

 “Studies indicate that the benefits of green schools are numerous.

 Green schools can save 40 percent or more on energy costs.

 Students in schools that rely primarily on daylighting perform up to 

26 percent better on standardized tests than their counterparts in 

poorly lit schools.

 An estimated 17 million school days were lost in 1997 due to 

asthma. Taking steps to address air pollutants leading to asthma 

would mean higher school attendance.”

 Statement of Chairman James M. Jeffords

Senate Environment & Public Works Committee

Hearing on Green Schools: Environmental Standards for Schools



Building Quality



The Benefits

 “Here in Washington, DC, the renovation of 

the run-down Charles Young Elementary 

School, completed in 1997, resulted in 

dramatic improvements in math and reading 

test scores.”

 TESTIMONY BEFORE THE SENATE 

ENVIRONMENT AND PUBLIC WORKS COMMITTEE

 Hearing on High-Performance Schools, October 1, 2002

 Presented by: Alex Wilson, President, BuildingGreen, Inc.



 “Prior to the restoration, almost half of 

the students scored in the lowest quartile 

on standardized tests (49% in math and 

41% in reading); 

 After the renovation, those percentages 

dropped to 24% and 25%, respectively.”

 TESTIMONY BEFORE THE SENATE 

ENVIRONMENT AND PUBLIC WORKS COMMITTEE

 Hearing on High-Performance Schools, October 1, 2002

 Presented by: Alex Wilson, President, BuildingGreen, Inc.

The Benefits



School Size



School Size - continued



 Indoor Air Quality has a direct affect on 
attendance and performance.
 The temperature range most conducive to learning is 68 -

74 degrees F.

 The humidity range most conducive to learning is 40-70% 
RH.

 The physical environment affects the 
performance of both teachers and students.
 Temperature has a direct affect on attendance, 

performance, and learning.

 Humidity has a direct affect on attendance, performance, 
and learning.

 Teachers should have the ability to control the classroom's 
physical environment.

Summary of Research



 Special attention must be given to optimal classroom lighting levels.
 Daylighting (natural light) improves Student Achievement.

 Special attention must be given to optimal classroom noise levels.
 Less than 35dB is optimal.

 Good physical facilities result in good student achievement.
 New or Renovated Facilities can be a good investment in education.

 Smaller schools serve education more effectively than larger 
schools
 Elementary Schools of 300-400 and High Schools of less than 1000 

achieve small-school benefits.

Summary of Research



Summation

 There is a volume of 

proven research that 

shows facility design 

does impact student and 

teacher performance 

 More studies continually 

being done on a variety 

of subjects

 Use the research to 

educate your clients.



Where We are Today as a Firm

 Owner’s Project Goals Drive the Design
 Discussion with the Owner

 Initial Cost Impacts from our experience

 Benefits

 Design
 Integration of Owner’s goals and our expertise

 What is best for teaching and learning

 In-house HVAC symposium on displacement ventilation, etc.

 Specifications
 We have “greened” our specs to LEED minimums

 Continued commitment
 Recent In-house LEED workshop







Sustainable Design

“Meeting the needs of the present 
without compromising the 
ability of future generations 
to meet their own needs.”



High–Performance Schools

Have Eight Key Benefits

1. Increased Student Performance

2. Increased Student/Staff Attendance

3. Increased Teacher Satisfaction

4. Reduced Operational Cost

5. Reduced Liability Exposure

6. Reduced Impact on the environment

7. Opportunity for the school building 

as a teaching tool

8. Support Community Values 



Summary of Terms



Student-Centered™ Sustainable Design

 Student-Centered Sustainable Design™

 Those items that most affect 

teaching and learning, according 

to actual research

 Thermal Comfort

 Lighting

 Indoor Air Quality

 Acoustics

 Building Quality

 School Size



Increased Student Learning 

and Teacher Performance



Rating Systems

CHPS

ENERGY STAR

Green Globes™

LEED®

???

http://www.thegbi.com/commercial/greenglobes/index.htm
http://www.energystar.gov/index.cfm?c=home.index
https://www.usgbc.org/


Student-Centered™ Sustainable Design

Sustainable Design



LEED® Categories of Green

 Sustainable Site Planning and Landscape Design

 Transportation and Community Integration

 Water Conservation

 System Commissioning and Maintenance Programs

 Energy-Efficient HVAC Systems

 Energy-Efficient Building Shell

 Renewable Energy Resources

 Environmentally- preferable Building Materials

 Indoor Air Quality

 Construction and Occupancy Waste and Recycling Systems

 Integrated Day Lighting and Electrical Lighting Systems

 Eco-Education



Student-Centered Sustainable Design™ 

focuses on those areas that most affect teaching and 

learning.
 Integrated Daylighting and Electrical Lighting Systems 

 Indoor Air Quality 

 Energy-Efficient HVAC Systems

 Environmentally- preferable Building Materials

 Eco-Education 

 Related Areas include :
 Energy-Efficient Building Shell

 System Commissioning and Maintenance Programs 

 Sustainable Site Planning and Landscape Design

 Transportation and Community Integration

 Water Conservation

 Renewable Energy Resources

 Construction and Occupancy Waste and Recycling Systems

Student-Centered Sustainable Design ™



Three Shades of Green



Improving Student/Teacher Performance
Educational Research

Summary Data Collated by Michael E. Hall, AIA, REFP, LEED® AP

From National Clearinghouse for Educational Facilities 

Booklet "Do School Facilities Affect Academic Outcomes?", 

by Mark Schneider, November 2002



 Improve U-value of Envelope

 Natural Lighting

 Light-colored Roof

 No CFC Gasses

 Energy Recovery

 Air and Waterside Economizer

 Variable Frequency Drives

 Water-conserving Cooling    

Towers

 High-efficiency Lighting

 Building Purge Cycle

 Dry-type Transformers

 Occupant Lighting Control

 Water–conserving Plumbing 

Fixtures

 Building Management Systems

 Operable Windows

 Using Recycled Materials

 Using Local Materials

 Using “Green” Materials

 Construction Waste                                             

Management

Our basic design approach includes these items



 Daylighting

 Air Quality Monitoring

 Building Commissioning

 LEED Certification

 Storm Water Reclamation

 CFD HVAC Modeling

 Central Plant vs. Alternate          

Systems

 Natural Ventilation

 Thermal Storage

 Gas or Steam Chiller

 Electric Vehicle Recharging

 DOE Measurement and 

Verification

 Ground-source Heat Pumps

 Displacement Ventilation

 Roof Rainwater Collection

Items in bold normally included



 Photovoltaics

 Solar Domestic Hot Water

 Fuel Cells

 On-site Waste Treatment 

Living Machine

 Transpired Solar Air Collector

 Green Roof

 Radiant Ceilings or Slabs

 Seawater Heat Pump

 Grey Water Recycling

 Increased Levels of 

 Renewable Energy

 Water Conservation

 Renewable Energy

 Recycled Content

 Local Materials

 Day Lighting

 Waste Management

 Redevelop Existing Building

 Reclaim Existing Site

Items in bold normally included



Payback/Building Life
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Application in the Real World



Setting Goals

 Have clear Board of Education support

 Develop written Board Policy

 Prioritize items based on educational impact 
(teaching and learning)

 Communicate Board Policy to the entire 
design team (staff, consultants, public, etc.)

 Involve Principal, Staff, and Maintenance 
representatives in design



Setting Priorities

 Choose items that have the 

greatest impact on teaching and 

learning 

 Set a realistic construction budget

 Light Green – 0% increase

 Medium Green – 5% increase

 Dark Green – 9% increase

 Evaluate operating costs



The Benefits

 The US Department of Energy (DoE) estimates that 

schools spend more than $6 billion annually on 

energy, and that they could save at least 25% of 

this amount through better design (even in 

renovated older buildings) through the use of 

energy-efficient and renewable energy 

technologies, and improvements in operations and 

maintenance.

 TESTIMONY BEFORE THE SENATE ENVIRONMENT AND PUBLIC WORKS 
COMMITTEE

Hearing on High-Performance Schools, October 1, 2002

Presented by: Alex Wilson, President, BuildingGreen, Inc.



 Using sustainable design practices, 

they calculate that  their schools 

consume 30,000 to 45,000 BTUs of 

energy per square foot compared to 

typical schools that consume around 

100,000 BTUs per square foot.      

(Nicklas and Bailey, 1995)

The Benefits



Impact on Operating Costs
Operating cost data from completed projects, utilizing actual utility bills (water, 

gas, and electric) :

 Typical school expends 
about $1.26/sf/year with 
addition of air 
conditioning.

 Novi, MI, is expending 
$1.05/sf/year.

 Lima, OH, is expending 
about $0.98/sf/year.

 Rooftop HVAC systems 
are expending 
$1.68/sf/year

Fanning/Howey

Typical



 Set Goals for Medium Green

 Daylighting

 Indoor Air Quality

 Thermal Comfort

 Water Reclamation

 Budget Reality – Light Green

 Daylighting Alternative

 Lighting Controls

 Indoor Air Quality

 Thermal Comfort

 Impact on Students and Staff Prioritized

Final Perspective



•Dayton Public Schools is committed to enhancing our students’ ability 

to learn by providing environments that support teaching and learning most 

effectively.  We believe the research supports school design practices that 

include:

•integrated daylighting,

•improved indoor air quality,

•energy-efficient building systems,

•environmentally-preferable building materials,

•improved classroom acoustics, and

•design approaches that allow the building itself  to be used as an   

instructional tool

•We believe that these practices assist in providing  superior learning 

environments, while reducing life-cycle costs through conservation of energy, 

and we embrace these student-centered sustainable design practices as the  

most appropriate means to achieve our goals.

Adopted Policy



Graphic Modeling Tool:  SketchUP





Daylighting: Top & Both Sides



Modeling and Evaluation

 Ball State University, Muncie, Indiana 

 Center for Energy Research Education and Service (CERES)

 Robert Koester, Director

 Robert A. Fisher, Resident Fellow, CERES 

Jeff Culp Operations Manager, CERES 

Zach Benedict, Architecture Student

 Tools: 

 Sensors: Li-Cor Model LI-210SB Photometric Sensor

 Skybox: Mirror Box Artificial Sky 







Modeling by Ball State University CERES research staff
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Manually or 

electrically operated 

shades*

•MechoShade

** Kawneer

**

Light Shelves

Controlling Light



High Performance 

Features:

Overhead 

Daylighting: 

Monitors

Skylights

Oversized Shaded 

Windows

Light Colored Roofs

Green Roofs

Grey Water 

Management

Indigenous/Low 

Maintenance 

Landscape

Exterior Massing Concept



Summary

"It is not our goal to be a green building.                    It 

is not our goal to be an energy-efficient building. Our 

goal is to be an educational facility and be the best 

educational facility we can be. Green buildings, 

energy-efficient buildings, are strategies to reach that 

goal.”

(Ohrenshall, 1999, p.1).“

These words, spoken by Bill Dierdorff of the North Clackamas 
School District in Oregon




