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EXECUTIVE SUMMARY 

The Facilities Study is a critical first step in the planning process which helps school districts and their communities better 
understand the current state of its facilities and how well these components support educational goals. The Facilities 
Study provides an independent, objective analysis of the present conditions and capabilities of the district’s facilities and 
grounds. This study also serves as a foundational resource document to support immediate and long term facilities 
planning.  
 
The information presented in this report was gathered through on-site inspections of the sites and buildings, and 
interviews with various building administrators and maintenance staff.  Included in this report is an analysis of the existing 
building capacities, ADA facility assessments, educational adequacy, building systems assessments, and an overview of 
the sites occupied by the School District of Auburndale.  
 
The district serves approximately 830 students in grades 4K-12 in two buildings.  Auburndale is a small rural village 
Central Wisconsin. Located in Wood County, Auburndale is nestled between three larger cities and is able “To be a leader 
in academic excellence and community service in a small school setting.” 
 
School District of Auburndale’s Mission Statement: 

To provide a safe environment that encourages the desire for life-long learning and success utilizing resources 
effectively and efficiently. 

 
The District further articulates its goals as: 

To maximize each student learning by: 

• Partnering with parents, community, and businesses; 

• Implementing high-quality, focused curriculum addressing essential learning; 

• Ensuring best practices in instruction & assessment; 

• Using data to drive instructional decision-making; 

• Recognizing and meeting the unique needs of individuals; 

• Inspiring lifelong learning for all students and staff; and 

• Promoting character traits of honesty, respect, responsibility, kindness, and fairness 
 
For each building and major section of this report, Eppstein Uhen Architects (EUA) has identified professional 
observations and recommendations to inform future facilities planning. This Executive Summary attempts to capture 
significant findings that are detailed within the larger Facilities Study.  Please reference the complete Facilities Study in 
the following sections for supporting data to the observations and recommendations. 
 
The intention of the Facilities Study is to focus on the areas that are inadequate and/or may require a significant 
investment in the near future.  Any decisions made to maintain or improve the various facilities should support long term 
solutions. Providing the optimum combination of adaptable and appropriate spaces for teaching and learning would better 
support student achievement and reflect the School District of Auburndale’s community values.  
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The following provides an introductory description of the specific issues reviewed in each report section: 
 

SITE AND BUILDING CAPACITY DATA  
The District’s facilities are located on separate sites. Each of the school sites are adequate in size; a summary of each 
site is provided later in the Executive Summary. 
 
The student capacity at each of the schools was reviewed and evaluated using several nationally recognized educational 
planning recommendations.  Three different capacity calculation methods were used: 

1. Functional Capacity by Area is based on the maximum number of students recommended per the area of 
each educational (classroom/teaching) space.  

2. Functional Capacity by Scheduling Procedure is based on administrative practice for number of students 
that can be scheduled in each educational (classroom/teaching) space. 

3. Capacity based on Building Area analyzes the entire school’s gross square footage and determines 
capacity by utilizing best practices for square foot per student in comparable facilities. 

 
Over the past decade, recommended space provided per student has increased.  The major reasons are: 

• Space is needed to support children with special needs, students with disabilities, cognitively disabled 
students and special education needs.  

• Space is needed to support specialists in the area of reading, speech, occupational therapy, physical therapy, 
and Title I programs. 

• Space is needed to support work by paraprofessionals, volunteers and parent support groups. 
• Space is needed to support personalized learning approaches, team teaching, and flexible collaboration in 

common areas. 
• Space is needed to accommodate technology and its infrastructure and equipment. 

 
The capacity study indicates that even with the increased space needs today, both the Auburndale Schools are under 
capacity to varying degrees.   
 
In addition to assessing its building capacity, the Middle School / High School was also evaluated to determine exactly 
how its academic spaces were being used throughout the day.  This analysis gives us a clear picture of the current 
Building Utilization.  Based on information provided directly by the Middle School / High School staff, the following 
observations can be noted:  

1. The average class size for the building is comfortably below the maximum recommended level.   
2. “Core” academic spaces are above 75% usage during the day, however the building as an average is just at 

targeted utilization.  
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FACILITIES SUMMARY  
The following summary of each building is divided into two specific sections; Education Adequacy and Building Systems.  
 
The Educational Adequacy Assessment (EAA) is a comprehensive review of the educational program activities, use of 
the building, and physical spaces required for each activity and provides analysis of how effectively the spaces support 
student learning and program delivery, with input from building principals and key staff. 
 
The Building Systems Assessment considers the building’s exterior shell and interior materials, mechanical, electrical, 
and plumbing systems, and finally the compliance with the Americans with Disabilities Act (ADA) relative to accepted 
industry standards.  A building’s compliance with ADA is based on the review of the accessible routes to and through the 
building and site, as well as accessible features and accommodations inside the building as defined by ADA design 
guidelines and the International Building Code.  
 
The following is a summary of EAA and Building Systems & ADA observations. A deeper analysis is provided within the 
complete Facilities Assessment report.  The findings presented in this report will provide the School District of Auburndale 
with up-to-date information to assess its existing site and building conditions relative to providing optimal learning 
environments for successful curriculum delivery. The report identifies the positive aspects of the facility as well as deficient 
conditions that impact building function and educational opportunity.   
 
AUBURNDALE ELEMENTARY SCHOOL  
 
Below is a summary of Auburndale Elementary School as it relates to the Education Adequacy Assessment:  

 

• Functions as a traditional cells and bells school environment – works well for large group instruction but does not 
provide many good environments for break out work, small group learning, or collaborative learning opportunities. 

• Entrance is not fully secure.  Once guests enter the building, they have full access to the school and are not 
restricted to the office area. 

• A number of spaces have been built with temporary walls that do not provide adequate acoustic separation and 
lack other more permanent amenities 

• Some core classrooms, library, and the office area lack natural light. 

• Staff lack appropriate break/work spaces 

• One 4K classroom does not have in room toileting or other typical 4K amenities 

• Library is outdated 

• Lack of storage space was noted 

• The stage, little theater, and playground areas are inaccessible to those with mobility impairments 

• Much of the furniture throughout the building is heavy and inflexible, which does not encourage reconfiguration for 
group work or collaborative learning. 

 
Below is a summary of Auburndale Elementary School as it relates to the Building Systems Assessment: 
 

• Built in 1958, with additions in the 1970’s and 1998 

• Original windows that are single-pane and not thermally broken  

• Portions of the roof need replacement 

• Exterior components need maintenance (sealant, metal panel repainting, etc.)  

• Standing water on north side of site 

• Demountable partitions are in fair condition  

• Acoustical ceiling tiles in need of replacement  

• Door hardware is a mix of ADA-compliant and non-compliant 
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• Not all restrooms are ADA compliant. Restroom finishes are original 

• Some casework is original to the building 

• Stage does not have ADA access 

• Building does not have a sprinkler system 

• Consider water supply and waste water piping replacement for piping that is original to the building 

• Domestic hot water heating plant equipment should be replaced 

• Most sinks are in fair condition and non-ADA compliant  

• Consider upgrading plumbing fixtures to have automatic sensors  

• 1998 boiler is in need of replacement  

• Air handling units from the original building need replacement  

• Existing electrical service should be considered for replacement  

• Generator is from the 1970’s 

• The CCTV system is five years old 

• Mechanical control system that is still pneumatic and should be upgraded to digital 

 
MIDDLE SCHOOL / HIGH SCHOOL 

 

Below is a summary of the Middle School / High School as it relates to the Education Adequacy Assessment: 
  

• Functions as a traditional cells and bells school environment – works well for large group instruction but does not 
provide many good environments for break out work, small group learning, or collaborative learning opportunities. 

• There is insufficient project space for tech ed construction builds, autos, and storage of all desired tech ed 
equipment 

• The AG classroom is well utilized but lacks space for some of the existing equipment and functions.  The 
greenhouse is in poor condition. 

• Stage area size and gym acoustics/sound/lighting systems are not well suited for large music or drama 
performances 

• Weight and Cardio Room Locations.  These rooms are utilized by the community, but are located in the heart of 
the building which means that community members using these facilities have access to other areas of the 
building as well 

• There is a need for more team space in locker rooms, and more coaches’ office space 

• There are accessibility concerns for those with mobility impairments in many of the restrooms, at the stage area, 
the FACE lab, and in the band room. 

• Much of the furniture throughout the building is heavy and inflexible, which does not encourage reconfiguration for 
group work or collaborative learning. 

 
Below is a summary of the Middle School / High School as it relates to the Building Systems Assessment: 
 

• Built in 1964, with additions in 1993 and 1998 

• Original windows that are single-pane and not thermally broken  

• Portions of the roof need replacement 

• Exterior components need maintenance (sealant, tuckpointing, etc.)  

• South entrance canopy should be replaced 

• South parking lot is in need of repaving 

• Some existing vinyl asbestos tile (VAT) in building should be considered for replacement  

• Acoustical ceiling tiles (ACT) in need of replacement  

• Door hardware is a mix of ADA-compliant and non-compliant 
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• Not all restrooms are ADA compliant. Restroom finishes are original for all restrooms 

• Some casework is original to the building 

• Stair handrails do not meet current code  

• Stage does not have ADA access  

• Band and vocal ADA access is non-compliant 

• Building does not have a sprinkler system 

• Consider water supply and waste water piping replacement for piping that is original to the building 

• Domestic hot water heating plant equipment should be replaced 

• Provide emergency fixtures in science and shop areas  

• Consider upgrading plumbing fixtures to have automatic sensors 

• 1998 boilers are nearing the end of their useful life 

• Air handling units from 1993 and 1998 are in good condition  

• Air handling unit serving the Woods shop is original to 1964 and should be replaced  

• Existing electrical main and distribution section should be considered for replacement  

• If renovation is done, district should consider upgrading electrical panels in areas of work 

• Generator is from 1964 

• The CCTV system is five years old 

• Mechanical control system that is still pneumatic and should be upgraded to digital 

 
As of July, 2002 the building code in the State of Wisconsin changed to the International Building Code (IBC).  One major 
difference between the prior code and the current IBC that impacts school projects is the requirement for schools to be 
protected by a fire sprinkler system if the fire areas within the facility are over 12,000 square feet.  Although this 
requirement does not affect existing facilities that do not receive upgrades, significant remodeling or additions to an 
existing structure may trigger this requirement.  

 
CONCLUSION 
As stated, the Executive Summary highlights only specific sections of the complete Facilities Study.  The buildings appear 
to be at a point that attention should be given to update the systems and learning environments.  There are a variety of 
potential option that could be explored through the planning process that range from mechanical, electrical, and plumbing 
updates to more significant academic space remodeling.   
 
This study is not intended to provide specific solutions but rather to allow the school district to understand the existing 
conditions of the buildings and campus layout as of December 18, 2019. Public schools today face increasing competition 
between public, private and charter school options. This ultimately impacts enrollment, state funding and the ability to 
attract and retain the most talented and skilled staff. 
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RECOMMENDED NEXT STEPS 
At the conclusion of a Facilities Study, many schools ask how to proceed.  It is our recommendation that the 
Administration and Board of Education review the document for content and understand the observations and 
recommendations.  The next step should be looking at these identified needs more closely to begin prioritizing items and 
developing approaches to best resolve them in the future. We recommend additional conversation with the broader 
Auburndale community to help find the balance between meeting student needs’ and the taxpayer’s willingness to support 
needed improvements as part of the long-range facilities planning process. 
 
This facilities study could be considered a work in progress and a system should be put in place to track items that get 
updated through a Capital Improvement Plan. This study should serve as a reference to the district and its constituents in 
making informed decisions for effective planning into the future. 
 
Thank you for the opportunity to participate in this endeavor.  If you have any questions or concerns regarding this 
summary, please feel free to contact the EUA team.  
 

 
Sincerely, 
 
      
       
Teresa Wadzinski, RA, LEED AP 
Senior Project Manager  
 

Bob Morris, RA 
Senior Design Architect  
 

Sean Clendenning, RA 
Senior Project Architect 
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SITE SIZE ANALYSIS  

The Site is generally referred to the size of the land associated to an educational facility and the improvements made on 
that land which include buildings, parking lots, athletic fields, etc.   The size of the total land often allows or limits the 
amount of improvements or amenities that can be offered to a specific student population. The information below analyzes 
the existing site area against the recommended site area for programs of that type. 
 
The following school site information comes from the Association for Learning Environments (A4LE) Planning Guide: 

 Elementary School sites should be a minimum of 10 acres plus an additional acre for each 100 students. 
 Middle School sites should be a minimum of 20 acres plus an additional acre for each 100 students. 
 High School sites should be a minimum of 30 acres plus an additional acre for each 100 students. 

 
There are other publications with slight variation on these general rules of thumb, but in our experience, these 
recommendations have provided a fairly reliable benchmark for assessing general site conditions.  Of course, specific 
conditions (e.g. need for stadium parking, on-site sewer) may require additional area. 
 
It should also be noted that the recommended site size assumes the entire property is buildable.  If the site has 
easements, wetlands, open water, unsuitable soils, or drastic topography that would not lend to the construction of 
buildings, parking, drives, or play areas the site size would have to increase based on the size of the unbuildable area. 
 
Analysis of the site and building size is contained in the following table: 
 
Building and Site Analysis 
 

School Existing site size a 
Enrollment per 
2018/19 WDPI 
(January ’19) 

Recommended site 
size based on current 
student population 

Existing building size 
square feet  

Auburndale 
Elementary School 

12.38 acres 389 14 92,513 SF 

Middle School/ High 
School 

21d+40c acres 414 35 141,020 SF 

School Totals 
 

73.38 Acres 803 49 acres 233,533 SF 

 
a. Site areas are based on GIS mapping data and include building, parking and outdoor activity areas 
b. Building size is based on existing building drawings dated 1998 
c. The school’s forest is 40 acres and not directly adjacent to the Middle School/High School site. 
d. The district also utilizes the adjacent municipal park land for athletic needs.  
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Auburndale Elementary School 

Middle School / High School  
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BUILDING CAPACITY AND UTILIZATION 

As enrollment fluctuations affect school districts nationwide, it is important to understand how many students a district’s 
facilities can reasonably be expected to accommodate. This calculation may help districts to understand whether they 
should consider moving students from one facility to another, or if there may be a need to create additional learning space 
within the district.  The capacity analysis provides a guide to measure each building’s capability to handle a student 
population and provide a measuring stick to keep up with the changing needs. 
 
There are several ways to evaluate maximum and functional capacities for facilities.  Each methodology provides a 
slightly different perspective, and together these calculations provide a reasonably clearer picture of overall building 
capabilities.  These methods are explained in more detail on subsequent pages of this document: 

• Functional Capacity based on District Desired Class Size 

• Functional Capacity based on Available Learning Area 

• Capacity based on Gross Building Area 
 

HISTORICAL PERSPECTIVE ON SCHOOL CAPACITY 
 
It is worthwhile to briefly cover why many buildings are not able to reasonably accommodate the same number of students 
as they may have been able to accommodate when originally constructed. America’s public schools can be traced back to 
1640 when founders assumed families bore the responsibility of raising a child.  Gradually, programs were added by 
Federal and State mandates that have dramatically affected the educational environment.  The trend of increasing 
responsibilities for public schools has accelerated ever since. 
 
1900-1910 

• Health Instruction added 
1910-1930 

• Physical Education 
• Vocational Education (Home Economics & Agriculture) 

1940’s 
• Business Education 
• Art & Music 
• Speech & Drama 
• Half-Day Kindergarten 
• Lunch provided 

1950’s 
• Expanded Science & Math 
• Expanded Art & Music 
• Foreign Language 

1960’s 
• Advanced Placement 
• Head Start 
• Title I (Reading) 
• Consumer & Career Education 
 

1970’s 
• Special Education 
• Title IX (equality for girl’s athletics) 
• Behavior Adjustment 
• Breakfast provided 

1980’s 
• Computer Education 
• English as a Second Language 
• Early Childhood 
• Full-Day Kindergarten 
• At-Risk Programs 
• After School Programs 

1990’s 
• Expanded Computer / Internet 
• Inclusion of Special Education Learners 
• School-to-Work Programs 

2000’s 
• Standardized Testing 
• Personalized Learning 
• Foreign Language for Elementary 
• Common Core Standards

 
In many districts, spaces that were once used as standard classrooms have been transformed into various educational 
environments including offices for specialists, teaching space for small group interventions, and resource areas for 
Special Education. One of the most dramatic program requirements of the past 30 years is now becoming obsolete for 
many districts. As computers became integrated into school curriculum in the 1980’s and 1990’s most schools created 
multiple computer labs as resource areas for their students.  In recent years, as laptops and hand-held devices have 
become more integrated into core classrooms, many of these dedicated resource labs are beginning to disappear.  As we 
look to the future, educational programming will continue to change, and it should be expected that buildings will need to 
change along with those programs. 
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1. FUNCTIONAL CAPACITY BY DISTRICT DESIRED CLASS SIZE 

Historically, building capacity has been determined by counting the number of available teaching stations and multiplying 
by the district’s desired number of students per class.   The number of students per class is set by the district based on a 
practical understanding of how many students a teacher can effectively manage while maintaining district expectations for 
quality and control.  For Auburndale School district, the administration has provided the following class size 
recommendations: 

• 4K – 3rd: 18 students per classroom 

• 4th – 5th: 25 students per classroom 

• 6th – 12th: 28 students per classroom 
 
At the elementary level, only standard classrooms are included in the capacity analysis because students remain in their 
assigned classroom most of the day.  At the middle and high school level, all regularly scheduled instructional spaces are 
used in the calculation because students are not expected to return to a home room after instruction in other spaces.  
Several areas are not included in this calculation: 

• Special Education rooms are not included because it is unlikely that other students would fill the seats of these 
students while they are receiving additional instruction elsewhere in the building.   

• Most resource areas and labs are not factored into this calculation because these areas are intended to 
supplement instruction for learning areas located somewhere else in the school.  For example, a computer lab 
dedicated to an English Department would not be if students who use the lab are simultaneously assigned to 
another learning space. 

 
The number generated by this calculation is sometimes referred to as the “Maximum Capacity” for the building.  This 
number, however, can be misleading, because it is unlikely that every room will be used 100% of the time. At the middle 
and high school levels, the capacity calculation needs to account for teacher prep time, bell schedules, and tutoring needs 
which would drop the total utilization of any one space.  Even at the elementary school level, because of fluctuations in 
student population, it is impractical to expect every classroom to be filled completely to maximum capacity in any given 
school year.  Taking school schedules, programmatic issues, and fluctuations in student populations into consideration, 
the Maximum Capacity is multiplied by a target utilization rate to create the final “Functional Design Capacity.”  
 
Utilization rates can very district to district depending on school size, scheduling procedure, and availability of resource 
space.  Target utilization rates, however, generally fall within the following ranges: 

• Elementary schools:   90 - 95% utilization 

• Middle and High schools:  70 – 80% utilization 
 
When the maximum capacity is modified to reflect the appropriate utilization rate, the resulting Functional Capacity 
based on District Desired Class Size provides a reasonably accurate representation of how many students a school 
can accommodate with little or no change to room configuration or staffing policies. 
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2. FUNCTIONAL CAPACITY BASED ON LEARNING ENVRIONMENT AREA 
 
While class size calculations provide a reasonable estimation of capacity based on current room usage, they do not 
account for spaces whose physical areas are either too small or too large for their intended uses.  They also do not readily 
account for the potential of non-traditional learning spaces outside of classroom environments.  To better understand what 
a building’s potential capacity could be, a space analyses of available learning area is often required. 
 
Based on best practice data currently available, it is possible to define the square footage (SF) per student needed for 
optimum performance in each learning space: 

• Kindergarten Level Learning Areas (4K and 5K):  50 – 60 SF per student 

• Elementary Grade Level Learning Areas (1st – 5th):  30 – 40 SF per student 

• Middle/High School Level Learning Areas (6th -12th): 25 - 35 SF per student 
 
Specialty instruction areas like shops, art rooms, and lab spaces have their own “Best Practice” square foot allowances 
per student. To calculate the total capacity of a building, then, each academic space is analyzed to determine its area in 
square feet (SF).  This area is then divided by the recommended SF/student to determine the maximum number of 
occupants for each learning space. 
 
The Maximum Capacity can then be calculated by totaling the number of occupants in each individual learning space.  As 
in method one, at the elementary level, only “homeroom” learning environments are included in the calculation, whereas 
all available instructional spaces are included at the middle and high school levels.  The resulting Maximum Capacity is 
multiplied by the target utilization rate to determine the final Functional Capacity 
 
The Functional Capacity Based on Learning Environment Area provides a clearer picture of what a building’s capacity 
could be if all learning areas were utilized at optimal efficiencies.  It is important to note that achieving this level of 
efficiency may have direct impacts on staffing procedures, or even require reconfiguration of space.  For example, two 
extra-large classrooms may contain enough area within them to support three classes worth of students.  To utilize that 
potential, however, additional staff may be required to support the unusually large class sizes, or the spaces may need to 
be reconfigured to create three individual rooms. 
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3. CAPACITY BASED ON GROSS BUILDING AREA 
 
Gross Building Area refers to the total size of the building including instructional space, support space, mechanical space, 
circulation, and walls.  Capacity by Gross Building Area, then is a more general calculation which evaluates the capacity 
based not only on learning space, but on guidelines for total building area per student. 
 
Total building area standards are derived from historic data compilation, optimal planning models for space utilization, and 
from regional and national educational research and planning organizations. There is no a recognized national standard 
for school size, and only a few states publish area guidelines.  The Minnesota Department of Children, Families & 
Learning – Guide for Planning Construction Projects (Published 2002) is one such guideline. It provides a range of 
acceptable areas based on school size. Smaller schools generally require more area per student than larger schools. 

• Elem. School: 125 – 155 sq. ft. per student  

• Middle School: 170 – 200 sq. ft. per student  

• High School: 200 – 320 sq. ft. per student  
 
We have found these ranges to be reasonably consistent with gross square footage of school building project built in 
Wisconsin over the past fifteen years. 

• Elem. School: 125 – 170 sq. ft. per student 

• Middle School: 150 – 300 sq. ft. per student 

• High School: 200 – 450 sq. ft. per student 
 
These two sources of information can be averaged to create a recommended area per student for each building type.  
The Capacity based on Gross Building Area can then be calculated by dividing the existing building SF by the average 
recommended SF per student.  The resulting data can then be used as an indicator for how the school compares with 
regional norms. 
 
Gross building area per student recommendations are often used as a baseline guide for planning and analysis.  For 
existing schools, however, capacity calculations based on Gross Building Area can serve as indicators for overall building 
efficiencies.  Lower SF per student ratios would typically indicate that there is less auxiliary or support space present 
within the building.  High SF per student numbers may reflect the presence of amenities that may not always by typical for 
schools of comparable size (i.e. more specialist or intervention space, more gym or cafeteria space, auditorium space, 
etc.).  Smaller schools are typically less efficient that larger schools.
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BUILDING CAPACITY SUMMARY  
 
It is important to note that the capacity of a building can change over time, even if the building footprint does not.  Over the 
past decade, recommended space provided per student has increased as teaching methodologies have evolved, and 
student learning now occurs in a variety of ways and in many non-traditional environments.  Factors that have historically 
impacted school district capacity across the state of Wisconsin have included: 
 

• Space needs to support learning environments for small and large-group collaboration 

• Space needs to accommodate technology use, equipment, and infrastructure 

• Space needs to support children with special needs in the least restrictive environments. 

• Space needs to support Title IX equitable athletic opportunities 

• Space needs to support specialists/interventionists, occupational and physical therapy, and Title I programs 

• Space needs to support increased community use of school facilities and sites 
 
The following table summarizes current enrollment versus calculated capacities in each school: 

 

School 
Current Enrollment 

(Sept 2019)e 

Functional Capacity 
by District Desired 

Class Sizec 

Functional Capacity 
by Learning Areaa,b 

Capacity based 
on Gross Building 

Aread 

Auburndale 
Elementary  

389 465 537 617 

Auburndale Middle 
School/ High School 

414 690 722 564 

 
a. Based on 55 SF per Kindergarten student, 35 SF per student grades 1-5, and 30 SF per student for general 

classrooms grade 6-12.  Science Rooms, FACE Labs, and Art Rooms use 50 SF per student.  Tech Ed and Ag 
Lab spaces use 50 – 100 SF per student. See detailed worksheet for other spaces. 

b. Functional Design Capacity is 90% of maximum capacity for the Elementary School, and 78% of the maximum 
capacity for Middle/High School. 

c. Based on recommended students per instructor as provided by the School District of Auburndale 
d. Based on 150 SF per student for the Elementary Schools and 250 SF per student for the Middle/High School. 
e. Enrollment based on district provided information as of September 20, 2019 
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DETAIL – AUBURNDALE ELEMENTARY SCHOOL  
 
Auburndale Elementary School serves grades 4K through 5th grade and also houses District Administrative offices, an 
Early Childhood Program, and a privately-operated Day Care Program.  As of September 20, 2019, enrollment for the 
school was 389 students.  For the purposes of this study, capacity was calculated three different ways: 
 

Functional capacity based on District Desired Class Size is the method that most realistically captures 
capacity numbers for the building as it is used now.  Using this calculation yields a functional capacity of 465 
students, which means that the building has sufficient capacity for approximately 76 more students beyond its 
current enrollment.  In order to realize this capacity, two spaces currently utilized as a reading specialist space 
and as a computer lab would need to be returned to core classroom use.  If other changes to core classrooms 
uses were made, this would also affect the total calculation.   It is important to note that this calculation does not 
take the physical size of the classroom into account. 
 
Functional Capacity based on Learning Area yields a larger total capacity number of 537 students.  Based on 
this calculation, the building could theoretically support up to 148 additional students.  The disparity between the 
total capacity by Learning Area versus the capacity by desired class size indicates that classrooms are typically 
sized generously for the number of students that they serve.  It is important to note that this calculation does not 
take support spaces into account in its capacity calculation 
 
Functional Capacity based on Gross Building Area suggests the largest total capacity at 617 students.  
Because this number is based on total building area, the increased capacity using the calculation tends to mean 
that the spaces outside of the primary learning areas are more generously sized than what would be expected.  
This number may also reflect the presence of non-school related functions included within the building footprint 
including after school care, day care programs, and district administrative offices.  If these programs were not 
present, this would leave more space available for core classrooms and would therefore increase the total 
number of students the building could effectively serve. 

 

CONCLUSION 
 
Based on all three calculations, Auburndale Elementary School is adequately sized for current student enrollment, with 
significant room for future growth.  The existing building also has adequate space to allow for potential reconfigurations 
should they become necessary for modernizing learning environments.  The chart on the following page illustrates the 
capacity calculation methodology in more detail. 
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DETAIL – AUBURNDALE MIDDLE SCHOOL / HIGH SCHOOL 
 
The Middle School / High School building serves students from 6th - 12th grades in a shared building.  Core classes for 
middle school students are generally grouped together on the west end of the first and second floors of the building.  
Middle and High School students share common amenities including gym/athletic space, the cafeteria, and specialist 
spaces throughout the building.  As of September 20, 2019, total enrollment for the building was 414 students.  For the 
purposes of this study, capacity was calculated three different ways: 
 

Functional capacity based on District Desired Class Size is the method that most realistically captures 
capacity numbers for the building as it is used now.  Using this calculation yields a functional capacity of 690 
students, which means that the building has sufficient capacity for approximately 276 more students beyond its 
current enrollment.  It is important to note that this calculation is based on a desired class size of 28 students.  
This calculation does not take the physical space of each classroom into consideration.  It also does not consider 
any unscheduled resource spaces, intervention spaces, or breakout areas for group work as contributing to the 
total capacity. 
 
Functional Capacity based on Learning Area yields a slightly higher total capacity number of 537 students.  
Based on this calculation, the building could theoretically support up to 308 additional students.  The disparity 
between the total capacity by Learning Area versus the capacity by desired class size indicates that classrooms 
are typically sized generously for the number of students that they serve.  This calculation is based on the 
physical size of scheduled classrooms within the building.  For core academic spaces, capacity is calculated at 
one student per each 30 SF of available instructional space.  Again, the calculation does not factor unscheduled 
resource spaces, intervention spaces, or breakout areas for group work into the total capacity. 
 
Functional Capacity based on Gross Building Area suggests the smallest total capacity at 564 students, or 
roughly 150 students above current enrollment.  Because this number is based on total building area, the 
decreased capacity using this method as compared to the other calculations tends to mean that spaces outside of 
the primary learning areas are smaller than what would be expected.  Practically speaking, this may mean that in 
order to achieve the higher capacities your classrooms could support, there may need to be additional 
investments needed to increase the size of resource and support spaces in the buildings.  If substantial increases 
to existing enrollments were to be expected, further exploration of support space sizes would be recommended. 
 
Room Utilization and Class Size are key to understanding the capacity calculations listed above.  It is important 
to note that in order to achieve the listed capacities, all available learning areas would need to be scheduled for 7 
out of 9 available periods of the day, or 78% of the time. This target utilization rate reflects nine available periods 
including 8 regular academic periods and the Pride resource period.  Currently, core academic classes actually 
exceed this target rate at 82% utilization.  But overall utilization including gyms, career and technical education 
spaces, music, and other more specialized areas is currently only 69%.  Class size plays an even larger role in 
explaining the discrepancy between current enrollment and total building capacity.  Target class size as given by 
district administration is 28 students per class for core academic classes.  A closer examination of the current 
schedule, however, shows that average current size for core classrooms is only 17 students.    

 

CONCLUSION 
 
Based on all three calculations, Auburndale Middle School / High School has more than enough space for its current 
student enrollment, with significant room for future growth.  The existing building also has adequate space to allow for 
potential reconfigurations should they become necessary for modernizing learning environments.  If increases in student 
enrollment were to become necessary this could be achieved by increasing average class sizes, and by better utilization 
of encore class spaces.  The chart on the following page illustrates the capacity calculation methodology in more detail. 
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AMERICANS WITH DISABILITIES ACT (ADA) STUDY 

INTRODUCTION 
 
The object of this survey report is to evaluate the compliance level of the School District of Auburndale’s school buildings 
with respect to the American Disabilities Act (ADA) amended August 5, 2005.  We have outlined an objective 
interpretation of the A.D.A. requirements as they apply to the existing facility conditions.  This will allow the leaders of the 
School District to further define their building program for improvements to meet the needs of the students, staff and 
public users of the facility. 
 
Intermediate concerns should be to determine the compliance level in the facility (i.e., programs, remodeling, 
maintenance, budgets, and schedules) and make compliance an on-going responsibility.  This includes addressing 
immediate needs to accommodate individuals with disabilities in specific instances, overall barrier removal, and 
continually amending the school’s compliance plan as new regulations are implemented.   
 
 

A.D.A. OVERVIEW 
 
The body of legislation known as the Americans with Disabilities Act (ADA) was signed into law on July 26, 1990.  This 
law provides comprehensive civil rights protections in the areas of employment, public accommodations, state and local 
government services and telecommunications to individuals with disabilities.  The initial legislation contains five major 
categories or Titles, which include the following: 
 
Title I prohibits employers with fifteen or more employees from discriminating against qualified job applicants and workers 
who are disabled.  The law covers all aspects of employment. 
 
Title II prohibits state and local governments from discriminating against disabled individuals in their programs and 
activities, whether or not they are federally funded.  Title II also requires public transportation vehicles and facilities to be 
accessible to disabled riders. 
 
Title III prohibits privately operated places of public accommodation from denying goods, programs, and services to 
individuals based on their disabilities.  Covered businesses must accommodate disabled patrons by changing policies and 
practices, providing auxiliary aids, and improving physical accessibility, unless that would impose an ‘undue burden’.  New 
and renovated commercial facilities must be accessible.  Existing facilities must remove architectural and communication 
barriers where such removal is “readily achievable”. 
 
Title IV requires telephone companies to provide continuous voice transmission relay services that allow hearing and 
speech-impaired individuals to communicate over the phone through telecommunication devices for the deaf. 
 
Title V covers miscellaneous provisions related to the development of architectural/design guidelines, fees to be awarded 
to prevailing parties if suits are filed under the A.D.A., the technical assistance to be provided by the federal government. 
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The School District of Auburndale is a publicly funded school district and as such falls under the jurisdiction of the Title II 
regulations of the A.D.A.  Therefore, the programs and activities within Auburndale Public Schools must be offered in the 
most integrated setting appropriate to the needs of the individual student.  This will allow those individuals to participate in 
“mainstream” programs and activities according to their abilities without being restricted to separate programs designated 
for the disabled. 
 
The school district sponsors programs and activities that draw the larger community into their school facilities. The diverse 
needs of the community members create a greater need for initial accessibility to the programs, activities, and services 
offered.  Furthermore, by reference, Title II incorporates the regulations of Section 504 of the Rehabilitation Act of 1973 
and Titles I (Employment) and III (Public Accommodations) of the A.D.A. (Provided that they are not inconsistent with or 
lessen the standards set by Section 504). 
 
In making this facility accessible to both employees and the public, specific attention should be given to the conditions and 
the priorities established in the A.D.A.  There are specific requirements relative to compliance in New Construction, 
Alterations and Existing Facilities, as well as priorities outlining what areas of existing facilities need to be addressed as 
the most immediate needs in the removal of existing barriers to accessibility. 
 
The three (3) categories of facilities are defined as follows: 
 

1. New Construction will be placed under the most stringent requirements concerning compliance.  All new 
construction first occupied after January 26, 1993 must be in full compliance with all facets of the regulations.  
 

2. Alterations made to existing facilities must be made so that to the maximum extent feasible, the altered portions 
of the facility are readily accessible to and usable by individuals with disabilities.  This covers any alterations 
undertaken after January 26, 1992, and also includes the requirements that facilities that are part of a 
remodel/alteration must provide an accessible path of travel to the altered area. 

 
3. Existing Facilities will be required to remove existing barriers based upon the following priorities: 

a. Provide access to the facility from public sidewalks, public transportation and parking. 
b. Provide access to those areas where programs and activities are made available. 
c. Provide access to toilet facilities. 
d. Provide other measures necessary to provide access to programs and activities. 

 
Alterations, remodeling, or additions to existing schools affecting the physical layout, use of, or functions within the 
building will be subject to requirements of the current edition of the International Building Code (IBC) in effect at the time 
of the changes.  There are specific IBC code guidelines that address existing buildings and handicap accessibility that 
assess the scope of work proposed, determining its proportionality affecting the total area of the building, and whether or 
not additional conditions need to be addressed.  If prescribed percentages of building area are affected, non-compliant 
building code and handicap accessibility conditions outside of the scope of work proposed will be required to be corrected.  
All of this must be accomplished with the intent of affording the disabled individual the most integrated setting appropriate 
to their needs. 
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THE SURVEY 
 
The building survey reviews the facility for accessibility compliance as defined by the ADA Architectural (ADAAG, ANSI 
A117.1) Guidelines, and includes the following: 
 

• Access to the facility from public transportation, sidewalks, streets and parking. 

• Access within the facility by way of corridors, stairs and/or elevators. 

• Access to restrooms within the facility. 

• Access to individual rooms. 

• Safety of individuals with disabilities within the facility in the event of an emergency. 
 
This summary report for facility compliance is not intended to determine the accessibility of specific programs.  Program 
decisions are beyond its scope and involve judgments that must be made by the school district.  Our team at Eppstein 
Uhen Architects together with the school district can assess how various programs can affect the use of the facility and 
the level of compliance required. 
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Historical 1st Floor Plan 
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Elementary School Entrance 

 

 

EDUCATIONAL ADEQUACY ASSESSMENT 

   

School: Auburndale Elementary School 

 

Configuration:  4K – 5th Grades 

 Also houses Early Childhood, Private Day Care, and District Offices  

Date of Assessment: November 14, 2019 

Evaluator(s): Bob Morris (EUA), Mary Jaimes (EUA), 

 Andrew Scharenbroch (Elementary Principal)  

 
Introduction 

 
As part of the broader facilities assessment, Eppstein Uhen Architects (EUA) was 
asked to provide feedback regarding the educational adequacy of the district’s current 
facilities. EUA conducted interviews with building principals and walk-throughs at each 
school to identify educational shortcomings and space needs.  Findings were based 
on general observations during these walk-throughs, district provided data on 
scheduling and attendance, and analyses of existing building plans.  Observations 
were compared against current industry standards and best practices in school design 
to better understand potential shortcoming and concerns.  More information on best 
practices in educational design can be found in the appendix to this document. 

The following assessment analyzes your facility with respect to how it supports the 
needs of students and educators with respect to 21st century education. Special 
emphasis is placed on how your facility can support the development of the following 
21st century skills your students will need to compete in a global environment: 
 
A Critical Thinker 
A Problem solver 
An Innovator 
An Effective Communicator 
An Effective Collaborator 

A Self-Directed Learner 
Information and Media Literate 
Globally Aware 
Civically Engaged 
Financially and Economically Literate 

 
A facility and its infrastructure can play a significant role in supporting educators to 
develop these skills (italicized items above).  The physical environment can provide 
students with environmental stimulus, relevant technology, and spaces that are 
flexible enough to support a variety of learning modalities.  These spaces encourage 
student engagement, facilitate collaboration and project-based learning, and foster 
real-world partnerships with your local business community.  
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General Overview 

Auburndale Elementary school is generally well-maintained, clean, and orderly.  The 
district strives to create positive environments that encourage student engagement 
and allow students and teachers to flourish. 

In general, however, the school functions as a traditional “cells and bells” 
environment.  Curriculum is delivered in traditional classrooms, which work well for 
large group instruction, but are not ideally suited for small-group work, project-based 
learning, or individualized intervention.  Traditional furniture in use in most of the 
facility is also inflexible and does not allow for easy reconfiguration of spaces to 
support different educational modalities.  Best practice in school design would allow 
for more flexible break-out space to be located adjacent to large group learning 
spaces to allow for these kinds of activities.  Windows between adjacent spaces are 
typically used to allow for clear supervision, while maintaining acoustical control.  At 
one time, much of the facility functioned as an open-concept school design, but this 
proved ineffective and much of that area has been infilled with temporary wall 
construction.  These walls do not allow for integrated technology, provide poor 
acoustical control, and do not allow for transparency between spaces for supervision.   

The district has taken significant steps to ensure student safety.  Recent 
improvements to the school’s site allow for reasonably efficient traffic flow and create 
separate pickup/drop-off areas for parent and bus traffic.  Exterior doors are kept 
locked throughout the day, and a security camera system is in use.  To gain entrance 
to the facility, visitors must buzz in and are viewed by office staff on camera before 
they are given admittance to the facility.  Visitors are supposed to check-in at the 
office, but once they have entered the facility they are not fully secured, and have 
access to the entire facility.  Best practice calls for visitors to be admitted directly into 
a secure office/reception area where could be properly checked-in and their needs 
and purposes could be assessed before granting access to other areas of the facility.  

The district also has addressed many of the highest priority technology concerns.  
Each classroom is equipped with a digital “smart” board, and laptops are available for 
students and teachers to check out as needed.  There is a laptop for every student at 
the fifth-grade level, and the district continues to expand availability of laptops at all 
levels.  As the technology capabilities continue to grow, the need for dedicated 
computer lab spaces should diminish, and these spaces could become available for 
other uses. 

  

Interior Office Location 

 

Typical Classroom 

 

Computer Lab 
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Temporary Wall Construction 

 

Traditional Library Model 

 

Little Theater 

 

Typical Classroom Furniture 

 

Specific Concerns 

• Entrance is not fully secure.  Once guests enter the building, they have full 
access to the school and are not restricted to the office area. 

• Classrooms are generally well-suited for large group instruction but lack 
adjacent breakout space for small group collaboration, project-based work, 
and personalized interventions. 

• A number of spaces have been built with temporary walls that do not provide 
adequate acoustic separation and lack typical electrical/technology amenities. 

• One 4K classroom was constructed of temporary walls, is undersized, and 
does not have typical 4K amenities including in-room toilet facilities. 

• The Special Education classroom was also constructed of temporary walls 
and lacks appropriate acoustical separation and natural light.  Appropriate 
spaces for calming and sensory stimulation are needed. 

• Several classrooms, the library, and the main office area lack natural light. 

• The library functions as a traditional library.  This space could be remodeled 
to serve as a multi-functional resource hub for 21st century learning. 

• The stage, little theater, and playground areas are inaccessible to those with 
mobility impairments.  Several restrooms are also not fully accessible. 

• The little theater space provides a place for multi-classroom functions and 
professional development.  However, tiered seating is inaccessible, movable 
partition provides little acoustical control, and ventilation is problematic. 

• Band lacks an appropriate space for large group rehearsals.  The cafeteria is 
currently used for this function but lacks physical and acoustical separation. 

• Staff lack appropriate and functional break/work areas. 

• Reception area is inadequately sized for two staff members.  One staff 
member is housed in an area intended to serve as a work/storage room, 
which has displaced storage/work space to the conference room. 

• Storage space was also a concern for many staff members. 

• Showers are no longer used as students do not change for PE.  Showers are 
now used only for storage. 

• Building aesthetics and environment are not ideal for an elementary school. 
Movable walls and panelized wall system in gym/cafeteria corridors contribute 
to a utilitarian/industrial building feel. New lighting and a more colorful paint 
scheme could help create a more age-appropriate educational environment. 
 

• Much of the furniture throughout the building is heavy and inflexible, which 
does not encourage reconfiguration for group work or collaborative learning. 
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Typical District Office 

District Office Board Room 

` 

 

District Office 

The School District of Auburndale’s administrative offices are housed within 
the elementary school facility.  They have their own direct exterior door with 
easy access to parking which works adequately for availability and access.   
District staff also have easy access to the elementary school but have less 
direct access to the Middle and Senior High school.  Access is convenient but 
not essential.  The district office area houses an administrative assistant, the 
district’s book keeper, the director of Information Technology, and the district 
Superintendent.  The School Board also meets in these facilities. 
 
Generally, the district office has enough space, but because the 
Superintendent office is on the other side of a public corridor, functional 
adjacencies are somewhat challenging.  Much of the district office is 
constructed with walls that do not provide adequate sound separation, so 
privacy and confidentiality have been concerns.  Also, circulation between 
offices requires passing through the board/work room which can create minor 
access and confidentiality issues. 
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ADA COMPLIANCE REPORT 

   

School: Elementary   

      

Date of Assessment: October 11, 2019 

  

Evaluator(s): Sean Clendenning (EUA), Randy All (Fredericksen Eng – HVAC), Kevin 

Schurrer (MSA Professional Services, Inc. – Elec), Justin Monk (MSA Professional 

Services, Inc. – Plumb) 

 

ADA Summary 

This summary report for facility compliance is not intended to determine the 

accessibility of specific programs.  Program decisions are beyond this scope 

and involve judgments that must be made by the School District.  Our team at 

Eppstein Uhen Architects together with the School District can access how 

various programs can affect the use of the facility and the level of compliance 

required. Reviewing existing conditions at the building, the following items are 

key items with respect to compliance or barrier removal. 

 

1. Accessible Route from Property Line to Main Entry (grade slope, walks, curb 

ramps, etc.) 

A. There is a side walk along the property line at the street but only a 

connection from Main Street. There is a sidewalk on Brickle Ave that leads 

half way to the school entrance but then stops.  

   

2. Parking and Drop-Off (identifiable parkway and crosswalk, loading area, curb 

ramps, etc.) 

A. There are accessible parking stalls with marked cross walks leading to ADA 

accessible paths to the main entrance of the school and district office.   

 

3. Main Entrance (Surface, Doors, Hardware and Thresholds) 

A. The entrance doors meet ADA. 

B. The doors to the schools main entrance has automatic door operators 

however the entrance to the district office does not.   

C. The path is flat and does not impede access to the building.  

 

4. Interior Building Path  (Corridors, Stairs, Elevators, Circulation, Doors and 

Hardware) 

A. Many of the knob type door hardware have been changed to lever type 

but there are still a handful of knob type.  

B. The handrails for the stairs to the stage do not have compliant extensions 

at the top or bottom of the stair. 

C. The stage does not have wheelchair access  

 

ADA school Main Entrance 

 

Knob Style door Hardware 

 

 

Entrance  
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5. Accessible restrooms (Entry and Turning Radius, Clearances, Fixtures, Grab 

Bars, Accessories) 

A. Many of the toilet rooms have automatic door openers  

B. The multi fixture toilet rooms in the 1970’s portion of the building do not 

have ADA accessible stalls  

C. The 1998 addition toilet rooms meet ADA and have accessible stalls  

D. The circular hand sinks outside the toilet rooms at the cafeteria are not 

ADA compliant.  

 

RECOMMENDATION 

1) Replace door knobs with lever type hardware. 

2) Replace railings that do not have the proper extensions at the stage 

3) Provide wheelchair access to the stage   

4) Provide an ADA stall in all multi fixture toilet rooms that do not currently 

have one  

5) Replace the non-compliant toilet room sinks  

.  

 

 

Non-ADA compliant Sink 

 

No ADA stall in the multi fixture 
toilet room 
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BUILDING INSPECTION REPORT 

   

School: Elementary School 

 

Date of Assessment: October 11, 2019 

 

Evaluator(s): Sean Clendenning (EUA), Randy All (Fredericksen Eng – HVAC), Kevin 

Schurrer (MAS Professional Services – Elec), Justin Monk (MAS Professional 

Services – Plumb) 

   

The assessment of site and building systems identifies the condition of categorized 

elements observed during inspection and graded for relative fitness by the following 

criteria for expected service. 

 

Good: The reviewed element has been observed to have the following 

characteristics. 

• Is between the beginning and middle of its expected service life. 

• Meets optimum functional and / or performance requirements. 

• Requires routine maintenance or minor repair. 

• Less than 25% of the element is in substandard condition or has failed. 

 

Fair: The reviewed element has been observed to have the following characteristics. 

• Is between the middle and end of its expected service life. 

• Meets minimum acceptable functional and / or performance requirements. 

• Requires attention to repair beyond routine maintenance. 

• 25 - 50% of the element is in substandard condition or has failed. 

 

Poor: The reviewed element has been observed to have the following characteristics. 

• Is at or has passed the end of its expected service life. 

• Fails to meet functional and / or performance requirements. 

• Requires excessive and constant attention, and major corrective repair. 

• More that 50 percent of the element is in substandard condition or has failed. 
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EXTERIOR ENVELOPE  

 

1. Exterior Windows  

a. Expected life span 25-30 years for wood windows.  

b. Current Condition – Good/Poor  

c. Older window frames are usually not thermally broken or do not 

contain high performance insulated glass. Glass performance has 

improved dramatically over the past 10-15 years and glass is 

designed to much better sun shading co-efficient (ability to block UV 

rays) and overall better R-Value. (Quality of thermal conductivity).  

Single pane or clear glass does not block UV rays or have any 

insulating value.  Insulated glass that is tinted is also recommended 

to reduce glare as well. 

d. The windows at the 1958 portion of the building are original to the 

building and single pane  

e. The windows on the south side are original to the building.  

f. There is a mix of replaced and original windows around the building. 

 

 RECOMMENDATION 

 

1).  Replace all the original 1958 windows  

2) Stay on maintenance schedule.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1998 Addition Windows  

 

1958 Portion of the Building 
Window  



 

 

3 

School District of Auburndale 
Districtwide Facilities Study 
Building Inspection Report – Elementary School 

December 18, 2019 
Section 3.1D 

Page 3 of 8 
 

EUA No. 319077-01 

2. Roof 

a. Expected life span 20 years for rubber EPDM, 30 years for Thermo-

plastic, 40 years for built-up asphalt system 

b. Current Condition – Good/Poor. 

c. Portions of the roof were replaced however other portions have 

exceeded their expected life span 

 

 RECOMMENDATION 

 

1)  Replace the portions of the roof that have exceeded the expected life 

span  

2) Stay on maintenance schedule.   

 

 

 

3. Exterior Doors 

a. Expected life span 20 years for steel, 30 years for aluminum/ FRP 

systems 

b. Current Condition – Good/Fair 

c. Most of the doors are Aluminum Frames with FRP Door leaf’s, all in 

good condition 

d. There are a small number of hollow metal frames many of them are 

beginning to rust 

 

 RECOMMENDATION 

 

1) Stay on maintenance schedule.   

2) Consider replacing the rusting hollow metal frame doors and frames 

with FRP doors and aluminum frames.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Roof at the Gym 

 

FRP Door Aluminum Frame 

 

Hollow Metal Door and Frame 

 

Roof at the 1970 portion of the 
Building 
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4. Exterior Walls  

a. Expected life span of masonry 50 -100 years with periodic 

maintenance 

b. Current Condition - Good 

c. Brick locations are in good condition, however there are areas with 

damaged bricks.    

d. The Precast exterior wall at the 1970’s addition is in good condition 

e. There are masonry joints that need to be resealed with caulk 

f. Expected life span of Exterior Finish Insulation System (EFIS) 25-30 

years with periodic maintenance  

g. Current Condition - Fair 

h. The EFIS system is approaching the end of its expected life span 

i. The metal panels are in fair condition, there are locations were the 

paint is beginning to peel off of them.  

 

 RECOMMENDATION 

 

1) Replace, repair and tuckpoint brick walls as necessary. 

2) Recaulk masonry joints  

3) Replace the EFIS system as the maintenance costs increase  

4) Repaint metal panels  

 

5. Entry Canopy / Overhangs / Fascia 

a. Life Expectancy – same as building depending on maintenance and 

materials used. 

b. Current Condition – Good 

c. The overhangs have the ability to adequately protect users. 

 

 RECOMMENDATION 

 

1) Stay on maintenance schedule. 

 

6. Walkways, Asphalt and Drainage 

a. Life Expectancy – 20 years 

b. Current Condition – Good 

c. The parking lots are in good condition 

d. There was standing water on the north side of the site around a drain. 

The grades were lower than the rim of the drain.  

 

 RECOMMENDATION  

 

1) Stay on maintenance schedule.   

2) Regrade around the drain 

 

Damaged Brick at Corner  

 

Typical EFIS  

 

Precast and Metal Panel 

 

Entrance Canopy 
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INTERIOR 

 

7. Walls  

a. Expected life span 50 -100 years with periodic maintenance 

b. Current Condition – Good/Fair 

c. There is a mix of CMU, Gypsum board, and demountable partition 

walls 

d. The CMU and gypsum walls are in good condition 

e. The Demountable partition walls are in fair condition and do not 

provide the same level of sound dampening as the other two wall 

types.  

 

RECOMMENDATION 

 

1) Stay on maintenance schedule. 

2) As the movable partition walls become damaged from wear consider 

removing and replacing with fixed walls.  

 

 

8. Floor Coverings 

a. Expected life span VCT  20 years, carpet 10 – 15 years. 

b. Current Condition – Good/Fair 

c. Corridor flooring is mostly vinyl composition tile (VCT) and is in Good 

/ Fair Condition. 

d. There are some areas around the library that have carpet in the 

corridor in fair condition  

e. The Classrooms are a mix off Carpet and vinyl composition tile (VCT) 

and in Good to Fair condition.  

f. The Library area is Carpet in Fair condition 

 

RECOMMENDATION 

 

1) Stay on a maintenance schedule 

2) When the carpet is replaced consider changing to a carpet tile instead 

of broadloom. The carpet tile allows for replacement of stained 

portions of the carpet without replacing the entire floor.  

 

 

 

 

 

 

VCT in a typical corridor 

 

Typical 1998 Corridor  

 

Demountable Partition 

 

VCT and Carpet in a Classroom 
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9. Ceilings 

a. Expected life span 15 years 

b. Current Condition – Good/Fair/Poor 

c. The building has a mix of 2’x2’ or 2’x4’ Acoustical Lay in Ceilings 

(ACT), The 2’x4’ ACT ceilings are generally in poor condition.  

d. The 1998 addition contains the 2’x2’ ceiling tiles in good condition 

e. There are some areas of water damaged ACT ceiling tiles around the 

building  

f. Acoustical lay in ceilings (ACT) have tendency to sag over time and 

discolor. 

g. Ceiling grid discolors over time. 

h. New ceilings will increase light reflectance and give the space 

improved visual appeal. 

 

RECOMMENDATION 

 

1) Replace the poor 2’X4’ ACT ceilings with 2’x2’ ACT ceilings to 

match the new ceiling tiles throughout the building.  

2) Replace the water stained ceiling tiles  

3) Stay on a maintenance schedule. 

 

10. Doors Frames and Hardware 

a. Expected life span 40 years with periodic maintenance 

b. Current Condition – Good/Fair 

c. Door hardware is a mix of knob and lever type. The majority of the 

doors are lever but some knob type still exist in the older portions of 

the building  

d. Doors are wood in hollow metal frames.  Wood doors in good/fair 

condition 

e. Many of the doors in the older portions of the building are in fair 

condition and have some wear consistent with there age.  

f. Due to the use and continued operation of interior wood doors the 

facing veneer will chip and tear over time and experience scrapes 

and dents. 

 

RECOMMENDATION 

 

1) Stay on a maintenance schedule  

2) Replace door hardware with ADA compliant lever type. 

 

 

 

 

 

Typical 2’x4’ Act Ceiling 

 

Typical 2’x2’ Act Ceiling 

 

Door at the 1964 portion of the 
building  

 

Door at the 1998 Addition  



 

 

7 

School District of Auburndale 
Districtwide Facilities Study 
Building Inspection Report – Elementary School 

December 18, 2019 
Section 3.1D 

Page 7 of 8 
 

EUA No. 319077-01 

11. Restrooms 

a. Current Condition – Good/Fair/Poor 

b. Refer to ADA report for accessibility recommendations. 

c. Ceramic Floor Tile (expected life span 40 years) – Good/Fair.  Older 

grout holds bacteria.  

d. Ceramic Wall Tile (expected life span 40 years) Good/Fair.  Older 

grout holds bacteria and there are locations with chipped tile.  

e. Toilet Partitions (metal) -(expected life span 15 years) Good/Fair/Poor 

f. Many of the partitions at the older portions of the building are in poor 

condition.  

g. Accessories – (expected life span 8-10 years) good, provided by 

vendors. 

 

RECOMMENDATION 

 

1) Remove and replace all wall and floor tile with new at older portions 

of the building. 

2) Replace toilet partitions with anti-graffiti plastic type.  

 

 

12. Cabinetry and Countertops 

a. Expected life span 20-25 years 

b. Current Condition – Good / Fair 

c. Cabinets in the 1998 addition classrooms are in good condition.  

d. There are a few pieces of casework in the original building that have 

reached their expected life span.  

 

RECOMMENDATION 

 

1) Stay on a maintenance schedule  

2) Replace cabinetry and countertops as needed in the older portions of 

the building.  

 

 

 

 

 

 

 

 

 

13. Gymnasium 

 

1970’s area toilet room 

 

Original Gym 

 

1998 Addition Toilet Room 

 

Typical Casework  

 

Cubbies  

 

Gym 



 

 

8 

School District of Auburndale 
Districtwide Facilities Study 
Building Inspection Report – Elementary School 

December 18, 2019 
Section 3.1D 

Page 8 of 8 
 

EUA No. 319077-01 

a. Basketball backboards and wall supports are in good condition. 

b. Flooring – wood athletic flooring  

c. The Bleachers are in good condition 

    

RECOMMENDATION 

 

1) Stay on maintenance schedule. 
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MECHANICAL SYSTEM  

 

EXISTING DATA 

1. The heating system serving the original building is a hot water 
system that consists of one (1) Superior firebox boiler and one (1) 
Laars high-efficiency condensing boiler.  The Superior boiler is 
rated at 2,946,000 btu gross output.  The Laars boiler did not 
have any capacity data to reference on the outside of the unit. 

2.  The hot water pumping system is an uncommon combination.  
There are two separate system pumps serving separate circuits 
of the building.  Neither circuit has a stand-by pump.  The Laars 
boiler is served by a dedicated boiler pump while the Superior 
boiler is not.  However, the Superior boiler does have an 
automatic isolation valve located on the return piping to isolate 
the boiler when it is not in operation. 

3. The 1998 addition is heated by one (1) Patterson-Kelley sealed 
combustion non-condensing boiler rated at 765,000 btu gross 
output and one Laars high-efficiency condensing boiler rated at 
813,450 btu gross output.  

4. The 1998 pumping system is a primary-secondary arrangement 
with constant flow pumps.  A stand-by pump is piped in parallel in 
the event of failure of the main system pump. 

5. The building cooling is provided by packaged rooftop units as well 
as outdoor air-cooled condensing units that are connected to 
indoor air handling units.   

6. The building is ventilated by multiple packaged rooftop units and 
indoor air handling units. 

a. The packaged rooftop unit serving the school office area is a 
single-zone constant volume unit with a hot water heating coil 
mounted in the supply duct main. 

b. The packaged rooftop unit serving the district office area is a 
constant volume unit with duct-mounted hot water booster 
coils for zoning. 

c. The indoor air handling units that serve the 1998 addition are 
variable air volume (VAV) units.  The VAV systems are zoned 
with VAV boxes with hot water reheat coils.  Air handling unit 
AHU-1 is still modulated using the supply fan inlet vanes that 
are original to the unit.  Air handling unit AHU-2 was 
retrofitted with a variable frequency drive to control fan speed. 

d. The air handling units that serve the original building utilize an 
air tunnel system with zone dampers. 
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7. The original building is controlled by a Tridium/Niagara direct 
digital control system.  The 1998 addition is controlled by a 
Siemens digital control system.  Some pneumatic controls remain 
in the original area of the building. 

 

 OBSERVATIONS 

 

1. The Superior boiler serving the original building was installed in 
1997 and is in good condition.  The one remaining Patterson-
Kelley boiler from the 1998 addition appears to be in satisfactory 
condition but is nearing the end of its expected service life of 20-
25 years.  The Laars boilers were both installed in 2014 and are 
in good condition.  The pumps appear to be from the 1997 and 
1998 installations.  With a proper maintenance program, the 
Superior boiler and the Laars boilers should continue to serve the 
building for another 10-15 years. 

2. The 1998 system pumps are located on a wall of the mechanical 
room literally buried behind air handling unit number two (AHU-2). 

3. The packaged rooftop units were installed in 1998 and appear to 
be in satisfactory condition.  However, they have exceeded their 
ASHRAE service life expectancy of 15-20 years. 

4. The air handling units from 1998 have been well maintained and 
are in good condition.  The ASHRAE service life expectancy for 
indoor air handling units is 30-35 years.  With proper 
maintenance, these units should continue to serve the building for 
another 10-15 years. 

5. The older air handling units serving the original building have 
been well maintained but have far exceeded their ASHRAE 
service life expectancy of 30-35 years. 

6. The outdoor air-cooled condensing units from 1998 have been 
well maintained but are nearing their ASHRAE service life 
expectancy of 20-25 years.  Plans should be made for their 
eventual replacement. 

7. The outdoor air-cooled condensing unit pictured here on the right 
appears to be original to the building and has far exceeded its 
ASHRAE service life expectancy. 
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RECOMMENDATIONS 

 

1. Continue with the current preventative maintenance program to 
maximize the life expectancy of all equipment. 

2. Replace the existing Patterson-Kelley boiler from 1998 with a 
matching Laars condensing boiler to upgrade the 1998 boiler 
plant. 

3. Upgrade the current hot water pumping systems on the two boiler 
plants to primary-secondary variable flow systems.  The current 
system pumps would be replaced with new energy efficient 
pumps with inverter-duty motors and variable frequency drives.  
Existing 3-way coil control valves would be replaced with 2-way 
control valves.  System pressure differential control and a system 
minimum flow bypass valve would also be installed. 

4. Replace the existing air handling units and condensing units 
serving the original building with new equipment and digital 
controls.  Abandon the air tunnel system and install new 
overhead ductwork, VAV boxes with distribution ductwork and 
ceiling diffusers, and new hot water distribution piping system. 

5. Consider removal of the existing 1998 outdoor condensing units 
along with the original building condensing unit and replacing with 
a central chilled water system consisting of a high-efficiency 
chiller and variable flow pumping system to serve all air handling 
units. 

6. Remove the existing packaged rooftop units and replace with 
roof-mounted air handling units served by the existing hot water 
system and the chilled water system suggested in item #5 above. 

7. Upgrade the remaining pneumatic controls to digital controls to 
complete the building automation system.  
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ELECTRICAL SYSTEM  

 

1. Electrical Service  

a. Expected life span 30-40 years.  

b. Current Condition – Fair to Poor  

c. The building is fed from a 300KVA 277/480 volt 3 phase 4 wire 

ground mounted transformer. This feeds into a wall mounted C/T 

cabinet via underground conduits into a main disconnect that feeds a 

fusible switch section with fusible buckets that feed loads throughout 

the facility. The service dates to the original construction of this 

building. 

d. The demand reading from Alliant Energy indicated that the service 

peak demand was in September 2018 at 224KW. 

 

 RECOMMENDATION 

 

1). The service can remain in place and appears to be servicing the 

school without any issues. Due to the age of the existing equipment, 

a plan should be in place to update the existing main and distribution 

section in the near future. This equipment typically has a useful life of 

40 years. We estimated the equipment to be 60 plus years old. The 

new equipment could be located in the same location as the existing 

gear and will require a shutdown to allow for the switch over.  We 

recommend replacement with new I-line panel and new breakers to 

replace the fusable buckets. 

 

2. Panelboards 

a. Expected life span 30-40 years. 

b. Current Condition – Good to Fair. 

c. The panels in the facility are a mix of original and newer from 

approximately 2000. The majority of the existing panels do not have 

room for future additions. Panels dating to the original construction 

were noted. The district has been upgrading older panelboards. Two 

of the oldest panelboards were being replaced at the time of this 

walk-through.  

 

 RECOMMENDATION 

 

1) Panels can remain in place as is. Upgrades on panels can be done if 

additional circuits are required in classrooms or other spaces. Due to 

the age of the existing panelboards, a plan should be in place to 

 

Transformer 

 

Main Service 
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update them. This equipment typically has a useful life of 40 years. 

Breakers will become hard to find if replacement is required.   

 

3. Generator 

a. Expected life span 40 years. 

b. Current Condition - poor 

c. An Onan 15kw generator is located in the boiler room to provide 

limited backup power to the building. The set is 120/208 volt three 

phase. 

d. The transfer switch is located adjacent to generator and is dated to 

the original generator. 

e. The generator appears to be vintage (1970s) and part of the 1970s 

addition. 

 

 RECOMMENDATION 

 

1) Due to the age of the existing equipment, a plan should be in place to 

update the existing generator in the near future. This equipment 

typically has a useful life of 40 years. We estimated the age of the 

equipment to be 45 plus years. Any new generator should be located 

outside the facility and be natural gas-fired. 

2) The generator loads must be separated into two sets of distribution to 

comply with codes; life safety and non-life safety loads. This will 

require two transfer switches and two panels. 

 

4. Fire Alarm  

a. Expected life span 20+ years with periodic maintenance 

b. Current Condition – Good 

c. The system is a Notifier addressable panel located in a storage room. 

PerMar installed this system within the last 5 years. There is no dialer 

present. System does not present any issues at this time.  

 

 RECOMMENDATION 

 

1) Additional horn and strobe devices can be added  

 

5. Interior Lighting 

a. Life Expectancy – 20 years 

b. Current Condition – Good / Fair 

  

 

Generator 

 

Fire Alarm Control Panel 

 

Corridor Lighting 
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c. Some of the interior fluorescent light fixtures have been upgraded by 

the district. This process has been a lamp/driver replacement only 

with the fixture housing remaining in place. Exit lights appear to be 

LED type. The gym lighting fixture lamps appear to have been 

upgraded to LED. We did note areas of the corridors where exit lights 

were not present for direction to exits, or need to be replaced. 

 

 RECOMMENDATION 

 

1) Any of the interior lighting that has not been upgraded to LED should 

be scheduled for replacement. This would add to the efficient LED 

lighting that has already been replaced. Replacement of any existing 

switches to dimmers to control LED fixtures would also be required.   

 

6. Exterior Lighting 

a. Life Expectancy – 20 years 

b. Current Condition – Good / Fair 

c. All majority of the exterior lighting, both pole mounted and building 

mounted have been upgraded to LED by the district. Wall packs 

under soffit and building mounted flood lighting provides the building 

security lighting. Parking lot shoe box type fixtures were present to 

provide lighting in the parking lot. The district indicated they were 

going to finish updating any remaining fixtures to LED type. We did 

not walk through the facility during night time hours and could not 

verify the light levels, but recommend upgrading any remaining 

fixtures to LED type.  

 

 RECOMMENDATION  

 

1) If the district does not finish the upgrade to LED lighting, we 

recommend fixtures be schedules for upgrade.  

7. CCTV 

a. Life Expectancy – 15 years 

b. Current Condition – Good 

c. The facility contains a CCTV system located in the office for interior 

and exterior cameras. An estimate of 15 total cameras for the facility 

were present. CCTV PerMar system is approximately 5 years old. 

 

RECOMMENDATION 

 

1) If additional cameras are added, extend existing camera system. The 

district would need to verify if there is a need for any additional 

cameras.   

 

Exit Light 

 

CCTV System 

 

Exterior Pole Lighting 

 

 

CCTV Camera 
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8. Intercom  

a. Expected life span  30 -40 years with periodic  maintenance 

b. Current Condition – Good to Fair 

c. A Dukane system is located near the office. The system appears to 

be somewhat newer. The district indicates no issues with the system 

at this time. 

d. The existing Franklin Time System master clock is located near the 

office. The district indicates no issues with the system at this time. 

 

RECOMMENDATION 

 

1) A plan should be implemented to consult with the district if any 

upgrades to the intercom system are needed. The district did not 

indicate any issues with the system at the time of walk through.  

 

9. Data, Phone 

a. Expected life span 20 years. 

b. Current Condition – Good to Fair 

c. The phone system for the elementary is IWATSU VOIP based. The 

facility contains wireless access throughout with adequate coverage. 

The classrooms and offices contained Cat 5 data drops. Existing data 

racks look to have some room for expansion. One IDF rack is an 

open wall mounted type. The MDF is a floor mounted open rack.  

 

RECOMMENDATION 

 

1) If new drops are added in the building, there appears to be room for 

additional drops depending on number of drops requested by the 

district. Proper grounding should be added and new Cat 6 cabling 

provided 

 

 

Intercom Head-end 

 

Data Rack 
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PLUMBING SYSTEM  

 

1. Domestic Water Service  

a. Expected life span 15-20 years.  

b. Current Condition – Fair  

c. The water service is a 1” copper with a 1” water meter.  

d. Pressure booster pump is non-VFD without a pressure tank.  

e. Piping system material is Copper. 

f. Domestic cold water hard piping system is in fair condition. 

g. Domestic hot water supply piping system is in fair condition. Hot water 

delivery wait time to fixture is over 90 seconds. 

h. Domestic hot water return piping system is in fair condition. 

i. Water pressure is in fair condition. Actual pressure 45-65. 

j. The system relies on a booster pump for normal operation. The 

existing pressure booster pump is non-VFD without a pressure tank. It 

is in fair condition.  

k. Water is softened for the hot water system only. 

l. Backflow preventers serving boiler are is in fair condition. 

 

 RECOMMENDATION 

 

1) Backflow preventers shall be maintained / repaired as required and 

tested once a year. 

2) Water testing shall be acquired to determine water quality and proper 

treatment of equipment.  

3) The existing galvanized piping shall be replaced with new copper or 

approved piping material. 

4) Repair all leaks on piping as required with new copper or approved 

piping material. 

5) Provide new pipe insulation as required on exposed and damage 

piping areas & sections. 

6) Provide complete new properly sized domestic water piping system 

with new copper or approved piping material for any addition or 

remodeled area per new energy codes concerning hot water distance 

to faucets for hand washing. 

7) Extend and balance hot water return and supply piping to fixtures to 

improve hot water delivery wait time. 

 

2. Fire Sprinkler System 

a. Expected life span N/A years. 

b. Current Condition – N/A. 

c. There is no automatic fire sprinkler system in the building.  

 

Water Service 
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 RECOMMENDATION 

 

1) Existing water service is not capable of supporting a whole building 

automatic fire sprinkler system. A new properly sized water service 

will be required to support a whole building automatic fire sprinkler 

system.   

 

3. Sanitary Drain, Waste and Vent System 

a. Expected life span 10-15 years. 

b. Current Condition – Fair 

c. Sewer size could not be confirmed at time of inspection. 

d. Piping system material is Cast Iron and PVC. 

e. Piping system is in fair condition. 

f. Grease interceptor location(s) could not be confirmed at time of 

inspection.  

g. Solid waste interceptors are not present. 

 

 RECOMMENDATION 

 

1) Repair all leaks on piping as required with new PVC or approved 

piping material. 

2) Camera video inspection of all underground piping shall be acquired 

to determine system’s quality and proper flow.  

3) Provide entire drain and waste system with auger and or jetting 

cleaning maintenance twice a year. 

4) All interceptors shall be maintained as required and pumped out twice 

a year. 

5) All the existing clay, cast iron and galvanized underground piping 

shall be replaced with new PVC or approved piping material. 

6) All the existing cast iron and galvanized above floor piping shall be 

replaced with new PVC or approved piping material. 

7) Repair all leaks on piping as required with new PVC or approved 

piping material. 

8) Provide adequately sized Grease interceptor for the equipment load 

discharging into it. 

 

4. Storm and Clear Water Drain, Waste and Vent System  

a. Expected life span 10-15 years. 

b. Current Condition – Good 

c. Sewer size could not be confirmed at time of inspection. 

d. Piping system material is Cast Iron, & PVC.  

e. Piping system is in fair condition. 
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f. Interior roof drain and conductor piping system discharges to interior 

storm drainage system. 

g. Sump pumps are not present.  

 

 RECOMMENDATION 

 

1) Repair all leaks on piping as required with new PVC or approved 

piping material. 

2) Camera video inspection of all underground piping shall be acquired 

to determine system’s quality and proper flow.  

3) Provide entire drain and waste system with auger and or jetting 

cleaning maintenance twice a year. 

4) All the existing clay, cast iron and galvanized underground piping 

shall be replaced with new PVC or approved piping material. 

5) All the existing cast iron and galvanized above floor piping shall be 

replaced with new PVC or approved piping material. 

6) Repair all leaks on piping as required with new PVC or approved 

piping material. 

7) Provide new pipe insulation as required on exposed and damaged 

piping areas and sections. 

 

5. Other Plumbing System 

a. Life Expectancy – 15-20 years 

b. Current Condition – Good 

c. Natural gas system supplying plumbing and kitchen equipment 

pressure is 2 pounds with single regulators for the equipment. 

d. Natural gas system material piping system is black iron steel and 

copper. 

 

 RECOMMENDATION 

 

1) N/A.   

 

6. Plumbing Equipment 

a. Life Expectancy – 2-5 years 

b. Current Condition – Fair 

c. Water Softener(s). 

i. 1qty. 75 gpm.  

ii. Poor condition 

d. Gas Water Heater(s). 

i. 3qty. 80 gal.  

ii. 120 degree storage temperature. 

iii. Poor condition. 

 

Water Heaters 

 

Water Softener 
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e. Circulator Pump. 

i. 1qty. 3 gpm.  

ii. Poor condition. 

 

 RECOMMENDATION  

 

1) Provide complete new domestic hot water heating plant equipment.  

2) Provide new high efficiency gas water heaters or boiler with storage 

tank. Temperature storage shall be 135 degrees per ASPE 

recommendation with master thermostatic mixing valve for 120 

degree outlet temperature. 

3) Provide new circulating pumps and associated valves. 

4) Provide new expansion tank. 

5) Re-balance hot water distribution system.   

  

7. Plumbing Fixtures 

a. Life Expectancy – 5-10 years 

b. Current Condition – Fair 

c. Water Closets are mixture of floor mount with flush valve and wall 

mount with flush valve fixtures. Flush valves are manual lever 

operated. The majority of the fixtures are in fair condition and ADA 

compliant. 

d. Lavatories are mixture of wall mount fixtures. Faucets are manual 

lever operated. The majority of the fixtures are in fair condition and 

ADA complaint. 

e. Wash fountains are circular type fixtures. Faucets are foot manual 

lever operated. The majority of the fixtures are in poor condition and 

not ADA complaint. 

f. Urinals are floor mount with flush valve. Flush valves are sensor hard 

wired and sensor battery operated. The majority of the fixtures are in 

fair condition and ADA complaint. 

g. Electrical Water Coolers are a mixture with and without bottle filling 

stations. The majority of the fixtures are in fair condition and ADA 

complaint. 

h. A majority of sinks (general) are in fair condition and not ADA 

complaint. 

i. Classroom sinks are a mixture with and without drinking fountains. 

Only cold water supplies the majority of the faucets. 

 

RECOMMENDATION 

 

1) Provide sensor operated flush valves and faucets in toilet rooms. 

2) Provide all new plumbing fixtures and trim accessories. 

3) Provide wall mounted fixtures where possible in toilet rooms. 
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4) Provide floor drains with trap seal protection in all toilet rooms.  

5) Replace non ADA complaint fixtures with ADA complaint fixtures. 

6) Provide solid interceptors at art sink.   
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             HISTORICAL PLANS 

 

 
 

   

Historical 1st Floor Plan 
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Historical 2nd Floor Plan 
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School Entrance 

 

 

EDUCATIONAL ADEQUACY ASSESSMENT 

   

School: Auburndale Middle and Senior High School 

 

Configuration:  6th through 12th Grade  

Date of Assessment: November 14, 2019 

Evaluator(s): Bob Morris (EUA), Mary Jaimes (EUA), 

 Steven Van Wyhe (Junior/Senior High School Principal) 

 
Introduction 
 
As part of the broader facilities assessment, Eppstein Uhen Architects (EUA) was 
asked to provide feedback regarding the educational adequacy of the district’s current 
facilities. EUA conducted interviews with building principals and walk-throughs at each 
school to identify educational shortcomings and space needs.  Findings were based 
on general observations during these walk-throughs, district provided data on 
scheduling and attendance, and analyses of existing building plans.  Observations 
were compared against current industry standards and best practices in school design 
to better understand potential shortcoming and concerns.  More information on best 
practices in educational design can be found in the appendix to this document. 

The following assessment analyzes your facility with respect to how it supports the 
needs of students and educators with respect to 21st century education. Special 
emphasis is placed on how your facility can support the development of the following 
21st century skills your students will need to compete in a global environment: 
 
A Critical Thinker 
A Problem solver 
An Innovator 
An Effective Communicator 
An Effective Collaborator 

A Self-Directed Learner 
Information and Media Literate 
Globally Aware 
Civically Engaged 
Financially and Economically Literate 

 
A facility and its infrastructure can play a significant role in supporting educators to 
develop these skills (italicized items above).  The physical environment can provide 
students with environmental stimulus, relevant technology, and spaces that are 
flexible enough to support a variety of learning modalities.  These spaces encourage 
student engagement, facilitate collaboration and project-based learning, and foster 
real-world partnerships with your local business community. 
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Main Office/Reception 

 

Typical classroom 

 

Visual Display Technology 

 

Computer Lab and   
Visual Display Technology 

General Overview 

The Auburndale Middle and Senior High School facility serves students from sixth 
through twelfth grade in a shared building.  The facility is generally well-maintained, 
clean, and orderly.  The district strives to create positive environments that encourage 
student engagement and allow students and teachers to flourish. 

While there are challenges to housing both schools in one building, the arrangement 
allows the district to efficiently and effectively maximize physical space, personnel, 
and other resources.  Core classes for Middle School students are generally grouped 
on the west end of the first and second floor of the building.  Middle and High school 
students share gym/athletic spaces, the cafeteria, and specialist spaces throughout 
the building.  As currently configured, the middle school has almost no unique identity.   
However, the arrangement allows Middle School students to take advantage of 
resources that may not otherwise be available. 

In general, the school functions as a traditional “cells and bells” learning environment.  
Curriculum is delivered in traditional classrooms, which work well for large group 
instruction, but are not ideally suited for small-group work, project-based learning, or 
individualized intervention.  Traditional furniture in use in most of the facility is also 
inflexible and does not allow for easy reconfiguration of spaces to support different 
educational modalities.  Best practice in school design would allow for more flexible 
break-out space to be located adjacent to large group learning spaces to allow for 
these kinds of activities.  Windows between adjacent spaces are typically used to 
allow for clear supervision, while maintaining acoustical control.   

The district has taken significant steps to ensure student safety.  Exterior doors are 
kept locked throughout the day, and a security camera system is in use.  To gain 
entrance to the facility, visitors must buzz in and are viewed by office staff both on 
camera and in person before they are given admittance to the facility.  Visitors enter 
into a secured vestibule area and are restricted from accessing other parts of the 
building until they have checked in at the reception area, and the purpose of their visit 
has been ascertained.  Because the community needs access to fitness areas, 
however, many members of the community have security cards/fobs that give them 
access to the facility after hours which is less than ideal. The school could potentially 
consider expanding its security camera system and including electronic door contacts 
to monitor perimeter doors and ensure that doors are not propped open. 

The district has addressed many of the highest priority technology concerns in recent 
years.  Virtually all classrooms are equipped with overhead projectors or digital 
“smart” boards.  One-to-one technology is in place so that all students have access to 
laptop computers.  The district also utilizes desktop computer technology in two 
business classrooms and in a dedicated technology lab within the technical education 
wing.  As laptop technologies continue to improve, the district may be able to consider 
different uses or configurations for these spaces.  The district should also continue to 
look at expanding opportunities for students to utilize visual display technology for 
project-based activities and group work. 
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Tech Ed/Automotive Lab 

 

Greenhouse 

 

 
Family and Consumer Science 

 

 
Science Classroom 

 

Auburndale School District is committed to offering authentic learning opportunities 
that will prepare its students for the real world.  As such, student interest and program 
offerings in the areas of Technical Education and Agricultural Science have seen 
significant growth in recent years.  In order to offer more authentic experiences in 
these areas, the school could benefit by expanding its automobile program 
capabilities by adding additional auto lifts, expanding construction technology 
opportunities by creating space for larger scale project builds, and expanding space 
for storage of larger scale student projects.  Agricultural Technology could also benefit 
from a more functional greenhouse, expanded food science resources for farm-to-
table programming.  The district should continue to foster relationships with area 
businesses to ensure programmatic alignment with area job opportunities 

The Auburndale School District’s facilities are heavily utilized not only as schools, but 
also as space for events and activities that benefit the entire community.   As well as 
hosting numerous outside events, the school offers music concerts, drama programs, 
holiday performances and other essential community programming.   However, the 
district lacks a try performance venue.  The gymnasium does have a stage, but the 
stage is undersized (the school band does not fit on the stage) and room acoustics, 
A/V technology, and lighting are not well suited for performances.  In order to address 
these issues, the district could consider major renovation of the gymnasium space to 
create expanded multi-purpose capabilities or consider construction a separate facility 
for these kinds of events. 

Specific Concerns 

• Classrooms are generally well-suited for large group instruction but lack 
adjacent breakout space for small group collaboration, project-based work, 
and personalized interventions. 
 

• The Middle School lacks any kind of unique identity as a separate entity from 
the from the High School. 
 

• There is insufficient technical education space to allow for large-scale 
construction projects, and insufficient storage space for longer duration 
student projects, construction materials, and equipment. 

• The automotive technology lab needs additional space and additional auto 
lift(s) in order to effectively serve larger automotive classes. 

• The agricultural sciences classroom lacks appropriate space and amenities 
for food science and farm-to-table projects. 

• The greenhouse is in poor condition. 

• There are accessibility concerns for those with mobility impairments in many 
of the restrooms, at the stage area, the FACE lab, and in the band room. 
 

• Family and Consumer Science spaces are in need of updating to better 
support a more career-based curriculum 
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Old Gym/Performance Space 

 

 
Weight Room   
(Community Access) 

• Science classrooms are inflexible and outdated.  Some of the lab equipment 
no longer aligns with current program offerings.   A redesign of these areas 
would allow for more efficient and multi-functional use of the space. 

• Stage area size and gymnasium acoustics, audio/visual, and lighting systems 
are not well-suited for music or drama performances. 

• Weight and cardio room locations create community supervision and access 
issues.  Because these rooms are located in the heart of the building, 
community members using these facilities have access to other areas of the 
building as well. 

• High school administrative offices do not have adequate project/work space.  
Former work area is now used as sick room, leaving little space left for 
conferencing, storage, or work space. 

• There is a need for more team space in locker rooms, and office space for 
coaches/assistants.  Multi-user shower facilities are underutilized, and single-
user facilities would be preferred. 

• Newer Gymnasium basketball court space is tight for sporting events when 
bleachers are fully extended.   Clearances between courts and bleachers are 
less than recommended. 

• Much of the furniture throughout the building is heavy and inflexible, which 
does not encourage reconfiguration for group work or collaborative learning. 
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ADA COMPLIANCE REPORT 

   

School: High School  

      

Date of Assessment: October 11, 2019 

  

Evaluator(s): Sean Clendenning (EUA), Randy All (Fredericksen Eng – HVAC), Kevin 

Schurrer (MSA Professional Services, Inc. – Elec), Justin Monk (MSA Professional 

Services, Inc. – Plumb) 

 

ADA Summary 

This summary report for facility compliance is not intended to determine the 

accessibility of specific programs.  Program decisions are beyond this scope 

and involve judgments that must be made by the School District.  Our team at 

Eppstein Uhen Architects together with the School District can access how 

various programs can affect the use of the facility and the level of compliance 

required. Reviewing existing conditions at the building, the following items are 

key items with respect to compliance or barrier removal. 

 

1. Accessible Route from Property Line to Main Entry (grade slope, walks, curb 

ramps, etc.) 

A. There is a side walk along the property line at the street but no connection 

to the sidewalks within the school property. You would need to walk from 

the property line down the drive to reach a sidewalk connecting to the main 

entrance.  

   

2. Parking and Drop-Off (identifiable parkway and crosswalk, loading area, curb 

ramps, etc.) 

A. There is accessible parking stalls with marked cross walks leading to ADA 

accessible paths to the main entrances of the school.  

 

3. Main Entrance (Surface, Doors, Hardware and Thresholds) 

A. The entrance doors meet ADA. 

B. The doors have automatic door operators  

C. The path is flat and does not impede access to the building.  

 

4. Interior Building Path  (Corridors, Stairs, Elevators, Circulation, Doors and 

Hardware) 

A. Many of the knob type door hardware have been changed to lever type 

but there are still a handful of knob type.  

B. The handrails for the stairs in the original building do not have compliant 

extensions at the top or bottom of the stair. 

 

ADA path from parking lot 

 

Non-compliant railing 

 

 

Entrance  
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C. The band room ramp appears to be a greater slope than 1:12 and is 

without hand rails.  

D. The stage does not have wheelchair access  

 

5. Accessible restrooms  (Entry and Turning Radius, Clearances, Fixtures, Grab 

Bars, Accessories) 

A. The toilet rooms in the original building have been retrofitted with 

automatic door openers 

B. The multi fixture toilet rooms in the original building do not have an ADA 

accessible toilet stall 

C. The additions toilet rooms meet ADA 

 

RECOMMENDATION 

1) Provide an ADA compliant path from the property line sidewalk to the 

entrance.  

2) Replace door knobs with lever type hardware. 

3) Replace railings that do not have the proper extensions  

4) Provide wheelchair access to the stage   

5) Provide an ADA stall in all multi fixture toilet rooms  

6) Provide wheelchair access to the band and music room that meet code.  

 

 

Non-compliant Ramp 

 

 

Automatic door openings on the 
toilet room doors  

 

No ADA stall in the multi fixture 
toilet room 



 

 

1 

School District of Auburndale 
Districtwide Facilities Study 
Building Inspection Report – High School 

December 18, 2019 
Section 3.2D 

Page 1 of 8 
 

EUA No. 319077-01 

 

BUILDING INSPECTION REPORT 

   

School: High School 

 

Date of Assessment: October 11, 2019 

 

Evaluator(s): Sean Clendenning (EUA), Randy All (Fredericksen Eng – HVAC), Kevin 

Schurrer (MSA Professional Services, Inc. – Elec), Justin Monk (MSA Professional 

Services, Inc. – Plumb) 

   

The assessment of site and building systems identifies the condition of categorized 

elements observed during inspection and graded for relative fitness by the following 

criteria for expected service. 

 

Good: The reviewed element has been observed to have the following 

characteristics. 

• Is between the beginning and middle of its expected service life. 

• Meets optimum functional and / or performance requirements. 

• Requires routine maintenance or minor repair. 

• Less than 25% of the element is in substandard condition or has failed. 

 

Fair: The reviewed element has been observed to have the following characteristics. 

• Is between the middle and end of its expected service life. 

• Meets minimum acceptable functional and / or performance requirements. 

• Requires attention to repair beyond routine maintenance. 

• 25 - 50% of the element is in substandard condition or has failed. 

 

Poor: The reviewed element has been observed to have the following characteristics. 

• Is at or has passed the end of its expected service life. 

• Fails to meet functional and / or performance requirements. 

• Requires excessive and constant attention, and major corrective repair. 

• More that 50 percent of the element is in substandard condition or has failed. 
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EXTERIOR ENVELOPE  

 

1. Exterior Windows  

a. Expected life span 25-30 years for aluminum windows.  

b. Current Condition – Good/Fair/ Poor  

c. Older window frames are usually not thermally broken or do not 

contain high performance insulated glass. Glass performance has 

improved dramatically over the past 10-15 years and glass is 

designed to much better sun shading co-efficient (ability to block UV 

rays) and overall better R-Value. (Quality of thermal conductivity).  

Single pane or clear glass does not block UV rays or have any 

insulating value.  Insulated glass that is tinted is also recommended 

to reduce glare as well. 

d. There is a set of Hollow Metal window frames at the east side of the 

building that have areas of rust.  

e. The windows on the south side are original to the building.  

f. There is a mix of replaced and original windows around the building. 

 

 RECOMMENDATION 

 

1). Replace the Hollow metal windows on the east side of the building.  

2)  Replace all the original 1964 windows  

3) The windows in the 1993 addition have reached the end of their 

expected lifespan consider replacing them as the maintenance needs 

increase.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1998 Addition Windows  

 

Elevation Showing Different 
Windows 

 

Exterior HM Window  
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2. Roof 

a. Expected life span 20 years for rubber EPDM, 30 years for Thermo-

plastic, 40 years for built-up asphalt system 

b. Current Condition – Good/Poor. 

c. The southern low roof over the Tech Ed classrooms has gone past its 

useable life span and needs replacement.  

d. The rest of the buildings roof is in good condition 

 

 RECOMMENDATION 

 

1) Replace the Southern Low Roof  

2) Stay on maintenance schedule.   

 

 

 

3. Exterior Doors 

a. Expected life span 20 years for steel, 30 years for aluminum/ FRP 

systems 

b. Current Condition - Good 

c. Most of the doors are Aluminum Frames with FRP Door leaf’s, all in 

good condition 

d. There are a small number of hollow metal frames and doors all in 

good condition. 

 

 RECOMMENDATION 

 

1) Stay on maintenance schedule.   

2) When steel doors and frames begin to rust and near the end of their 

life expectancy consider replacing with aluminum frames and FRP 

doors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Rusted exposed column 

 

South Side Low Roof 

 

FRP Door Aluminum Frame 

 

Hollow Metal Door and Frame 
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4. Exterior Walls  

a. Expected life span of masonry 50 -100 years with periodic  

maintenance 

b. Current Condition - Good 

c. Brick locations are in good condition, however there are areas with 

damaged bricks.    

d. There are masonry joints that need to be resealed with caulk 

 

 RECOMMENDATION 

 

1) Replace, repair and tuckpoint brick walls as necessary. 

2) Recaulk masonry joints  

 

5. Entry Canopy / Overhangs / Fascia 

a. Life Expectancy – same as building depending on maintenance and 

materials used. 

b. Current Condition – Good/Fair 

c. The overhangs have the ability to adequately protect users from 

weather 

d. The canopy at the south east corner of the building has damaged 

Fascia and the columns are rusting at the base  

 RECOMMENDATION 

 

1) Stay on maintenance schedule. 

2) Repair the Fascia and columns at the south east canopy.    

 

6. Walkways, Asphalt and Drainage 

a. Life Expectancy – 20 years 

b. Current Condition – Good / Poor 

c. The East parking lot was repaved recently and is in good condition 

d. The South parking lot has a lot of cracking and is in poor condition 

e. Sidewalks are in Good condition 

 

 RECOMMENDATION  

 

1) Repave the South Parking Lot 

2) Stay on maintenance schedule.   

  

 

 

 

 

 

Damaged Brick at Corner  

 

Damaged Caulk Joint 

 

Rusted Columns and Damaged 
Fascia at Canopy 

 

South Parking Lot  
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INTERIOR  

 

7. Walls  

a. Expected life span 50 -100 years with periodic maintenance 

b. Current Condition – Good 

c. Most interior walls are either brick or CMU and show no signs of 

cracks, fractures or failure.   

d. The Corridors of the 1964 portions of the school have a 4”x4” Tile 

wainscot and is in Fair condition.   

 

RECOMMENDATION 

 

1) Stay on maintenance schedule. 

 

 

8. Floor Coverings 

a. Expected life span VCT  20 years, carpet 10 – 15 years. 

b. Current Condition – Good/Fair/Poor 

c. Corridor flooring is either Terrazzo or vinyl composition tile (VCT) and 

is in Good / Fair / Poor Condition 

d. The corridor in the 1998 addition is ceramic tile in good condition.  

e. The Classrooms are a either Carpet or vinyl composition tile (VCT) 

and in Good to Fair condition.  

f. The 1964 building has some originally vinyl asbestos tile (VAT). Some 

areas have been renovated to a VCT however some areas still 

contain VAT which is in fair/poor condition. 

 

RECOMMENDATION 

 

1) Replace VAT (asbestos tile) flooring.  Replace wall base as well 

which is typical when flooring is replaced. 

2) When the carpet is replaced in the classrooms consider changing to a 

carpet tile instead of broadloom. The carpet tile allows for 

replacement of stained portions of the carpet without replacing the 

entire floor.  

 

 

 

 

 

 

 

 

Vinyl Asbestos Tile in the 
Corridor 

 

1964 Typical Corridor  

 

1993 Addition Typical Corridor 

 

Typical Classroom Carpet 
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9. Ceilings 

a. Expected life span 15 years 

b. Current Condition – Good/Fair/Poor 

c. The building has a mix of 2’x2’ or 2’x4’ Acoustical Lay in Ceilings 

(ACT), The 2’x4’ ACT ceilings are generally in poor condition.  

d. There are some areas of water damaged ACT ceiling tiles around the 

building  

e. Acoustical lay in ceilings (ACT) have tendency to sag over time and 

discolor. 

f. Ceiling grid discolors over time. 

g. New ceilings will increase light reflectance and give the space 

improved visual appeal. 

 

RECOMMENDATION 

 

1) Replace the poor 2’X4’ ACT ceilings with 2’x2’ ACT ceilings to match 

the new ceiling tiles throughout the building.  

2) Replace the water stained ceiling tiles  

3) Stay on maintenance schedule. 

 

10. Doors Frames and Hardware 

a. Expected life span  40 years with periodic  maintenance 

b. Current Condition – Good/Fair/Poor 

c. Door hardware is a mix of knob and lever type. 

d. Doors are wood in hollow metal frames.  Wood doors in 

good/fair/poor condition 

e. Many of the doors at the 1964 portion of the building have large 

portions of the veneer removed 

f. Due to the use and continued operation of interior wood doors the 

facing veneer will chip and tear over time and experience scrapes 

and dents. 

g. Metal door frames can be repaired and painted while various 

hardware components can be replaced.  Door chips and scratches 

can be sanded, filled and restrained to revive an old door. Depending 

on severity of door or frame damage, it may be cost effective to 

replace the entire door and frame.   

 

RECOMMENDATION 

 

1) Replace door hardware with ADA compliant lever type. 

2) Replace the door leafs at the severely damaged doors. 

 

 

 

Typical 2’x4’ Act Ceiling 

 

Typical 2’x2’ Act Ceiling 

 

Door at the 1964 portion of the 
building  

 

Door at the 1993 portion of the 
building  
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11. Restrooms 

a. Current Condition – Good/Fair 

b. Refer to ADA report for accessibility recommendations. 

c. Ceramic Floor Tile (expected life span 40 years) – Good/Fair.  Older 

grout holds bacteria.  

d. Ceramic Wall Tile (expected life span 40 years) Good/Fair.  Older 

grout holds bacteria and there are locations with chipped tile.  

e. Toilet Partitions (metal) -(expected life span 15 years) Good/Fair/Poor 

f. Many of the partitions at the 1964 toilet rooms are in poor condition  

g. Accessories – (expected life span 8-10 years) good, provided by 

vendors. 

 

RECOMMENDATION 

 

1) 1964 restrooms: Remove and replace all wall and floor tile with new. 

2) Replace toilet partitions with anti-graffiti plastic type.  

 

 

12. Cabinetry and Countertops 

a. Expected life span 20-25 years 

b. Current Condition – Good / Fair 

c. Cabinets appear to be original to building. 

d. The cabinets have reached the end of there expected lifespan in the 

original and 1993 addition.  

 

RECOMMENDATION 

 

1) Replace cabinetry and countertops as needed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1964 area toilet room 

 

Original Gym 

 

Toilet room in the locker room 

 

1993 Addition Casework 

 

Science Casework  
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13. Gymnasium 

a. Basketball backboards and wall supports are in good condition. 

b. Flooring – wood athletic flooring  

c. The Bleachers are in good condition 

    

RECOMMENDATION 

 

1) Stay on maintenance schedule. 

 

 

14. Locker Room 

a. Steel lockers are in good condition.   

 

RECOMMENDATION 

 

1) Stay on maintenance schedule. 

 

 
15. Cafeteria 

a. Cafeteria is in Fair condition 

 

RECOMMENDATION 

 

1) Stay on maintenance schedule 

 

 

 

Addition Gym 

 

Typical Locker Room 
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MECHANICAL SYSTEM  

 

EXISTING DATA 

1. The heating system serving the original building is a hot water 
system that consists of two (2) Superior firetube boilers.  One 
boiler is rated at 2,343,000 btu gross output and the other boiler 
is rated at 5,021,000 btu gross output. 

2. The hot water pumping system is a single-circuit arrangement 
with constant flow system pumps.  A stand-by pump is piped in 
parallel in the event of failure of the main system pump. 

3. The 1998 addition is heated by two (2) Patterson-Kelley sealed 
combustion non-condensing boilers each rated at 1,275,000 btu 
gross output.  

4. The 1998 pumping system is a primary-secondary arrangement 
with constant flow pumps.  A stand-by pump is piped in parallel in 
the event of failure of the main system pump. 

5. The building cooling is provided by packaged rooftop units as well 
as split condensing units that are connected to indoor air handling 
units.   

6. The building is ventilated by multiple packaged rooftop units and 
indoor air handling units.  The rooftop unit systems are variable 
air volume (VAV) systems.  The indoor air handling units serve 
the 1998 addition and consist of a constant volume single-zone 
unit serving the gym, and a standard VAV unit with a variable 
frequency drive to provide variable fan speed operation serving 
the Library area.  The VAV system is zoned with VAV boxes with 
hot water reheat coils. 

7. The Welding Shop and Woods Shop are each served by single-
zone air handling units to provide makeup air for the welding and 
wood dust collection systems. 

8. The Woods Shop is also ventilated by a central dust collection 
system. 

9. The original building is controlled by a Tridium/Niagara direct 
digital control system.  The 1998 addition is controlled by a 
Siemens digital control system.  The Superior boiler plant and the 
air handling system serving the Woods Shop are still controlled 
pneumatically. 
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 OBSERVATIONS 

1. The Superior boilers serving the original building were installed in 
1996 and 2001 and are in good condition.  The pumps appear to 
be from the 1996 installation as well.  With a proper maintenance 
program, the boiler plant should continue to serve the building for 
another 10-15 years. 

2. The Patterson-Kelley boilers installed in 1998 appear to be in 
good condition.  However, at 21 years of age, these boilers are 
nearing the end of their expected service life of 20-25 years. 

3. The packaged rooftop units have been installed over the last 5 
years to replace the original classroom unit ventilators.  All units 
are in excellent condition. 

4. The air handling units from 1998 have been well maintained and 
are in good condition.  The ASHRAE service life expectancy for 
indoor air handling units is 30-35 years.  With proper 
maintenance, these units should continue to serve the building for 
another 10-15 years. 

5. The air handling unit serving the Welding Shop was installed in 
2013 and is in good condition.  This unit should continue to serve 
the building for another 25-30 years. 

6. The air handling unit serving the Woods Shop is original to the 
building from the 1960’s.  While the unit has been well 
maintained, it has exceeded its ASHRAE service life expectancy 
of 30-35 years.  Plans should be made for its replacement. 

 

RECOMMENDATIONS 

1. Continue with the current preventative maintenance program to 
maximize the life expectancy of all equipment. 

2. Upgrade the current hot water pumping systems on the two boiler 
plants to primary-secondary variable flow systems.  The current 
system pumps would be replaced with new energy efficient 
pumps with inverter-duty motors and variable frequency drives.  
Existing 3-way coil control valves would be replaced with 2-way 
control valves.  System pressure differential control and a system 
minimum flow bypass valve would also be installed. 

3. Upgrade the current hot water boiler plant by adding a single 
high-efficiency condensing boiler (95% efficient) to provide low 
water temperature capabilities for summer reheat and humidity 
control as well as shoulder month heating. 

4. Replace the Woods Shop air handling unit with a new unit with a 
premium efficiency motor and variable frequency drive. 

5. Upgrade the remaining pneumatic controls to digital controls to 
complete the building automation system. 
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ELECTRICAL SYSTEM  

 

1. Electrical Service  

a. Expected life span 30-40 years.  

b. Current Condition – Good 

c. This building is fed from a 300KVA 277/480 volt 3 phase 4 wire 

ground mounted transformer. This feeds into a wall mounted C/T 

cabinet via underground conduits into a main disconnect that feeds a 

fusible switch section with fusible buckets that feed loads throughout 

the facility. The service dates to the original construction of this 

building. 

d. This building also has a 120/208 volt 3 phase 4 wire ground mounted 

transformer on the north side of the facility. This feeds a wall mounted 

C/T cabinet via underground conduits. This feeds panel “PPA” in gym 

storage room. It appears to be added with the 2000 building addition. 

 

 RECOMMENDATION 

 

1) The service can remain in place and appears to be servicing the 

school without any issues. Due to the age of the existing equipment, 

a plan should be in place to update the existing main and distribution 

section in the near future. This equipment typically has a useful life of 

40 years. We estimated the equipment to be 50 plus years old. The 

new equipment could be located in the same location as the existing 

gear and will require a shutdown to allow for the switch over.  

2) The 120/208V service can remain in place and appears to be 

servicing the school without any issues. This service can remain in 

place.   

3) The demand reading from Alliant Energy indicated that the service 

peak demand was in October 2018 at 168 KW. 

 

2. Panelboards 

a. Expected life span – 30 - 40 years. 

b. Current Condition – Good to Fair 

c. The panels in the facility are a mix of original and newer from 

approximately 2000. The existing panels do not have room for future 

additions. Panels dating to the original construction were noted. The 

district has been upgrading older panelboards due to the fact that 

finding replacement breakers has become more difficult. 

 

 

 

 

 

Transformer and Entrance 

 

Main Switchboard 

 

Secondary Entrance 
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 RECOMMENDATION 

 

1) Panels can remain in place as is. Upgrades on panels can be done if 

additional circuits are required in classrooms or other spaces. Due to 

the age of the existing panelboards, a plan should be in place to 

update them. This equipment typically has a useful life of 40 years. 

Breakers will become hard to find if replacement is required.   

 

3. Generator 

a. Expected life span – 40 years. 

b. Current Condition – Poor 

c. An Onan LP generator is located in the boiler room to provide limited 

backup power to the building. The set is 120/208 volt three phase. 

d. The transfer switch is located adjacent to generator and is dated to 

the original generator.   

e. The generator appears to be vintage (1960’s). 

 

 RECOMMENDATION 

 

1) Due to the age of the existing equipment, a plan should be in place to 

update the existing generator in the near future. This equipment 

typically has a useful life of 40 years. We estimated the equipment to 

be 50 plus years old.  Any new generator should be located outside 

the facility.  

2) The generator loads must be separated into two sets of distribution to 

comply with code, life safety and non-life safety loads. This will 

require two transfer switches and two panels.  

 

4. Fire Alarm  

a. Current Condition - Good 

b. The system is a Notifier addressable panel located in boiler room. 

PerMar installed this system within the last 5-8 years. There is no 

dialer present. System does not present any issues at this time.  

 

 RECOMMENDATION 

 

1) Additional horn and strobe devices can be added to all occupied 

areas to bring the system up to complete code compliance. This will 

require a more in-depth study to determine the areas that need 

additional equipment added. The system is addressable and devices 

can be added to the existing system. 

 

 

 

Generator 
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5. Interior Lighting 

a. Life Expectancy – 20 years 

b. Current Condition – Good/Fair 

c. Approximately 50% of the facility lighting has been upgraded to LED 

by the district. This process has been a lamp/driver replacement only 

with the fixture housing remaining in place. Exit lights appear to be 

LED type. The gym lighting fixture lamps appear to have been 

upgraded to LED. We did note areas of the corridors where exit lights 

were not present in need of replacement. 

d. There appears to be areas of the building that have separate dual 

and single head emergency fixtures. 

 

 RECOMMENDATION 

 

1) Any of the interior lighting that has not been upgraded to LED should 

be scheduled for upgrading. This would add to the efficient LED 

lighting that has already been replaced. Replacement of any existing 

switches to dimmers to control LED fixtures. Replacement of any 

damaged fixtures, IE exit lights. 

2) Remove existing dual and single head emergency fixtures and re-

circuit corridor lighting to be controlled via emergency generator to 

provide code compliant emergency egress lighting.   

 

6. Exterior Lighting 

a. Life Expectancy – 20 years 

b. Current Condition – Good / Fair 

c. The majority of the exterior lighting, both pole mounted and building 

mounted, have been upgraded to LED by the district. Wall packs, 

under soffit and building mounted flood lighting provide the building 

security lighting. Parking lot shoe box type fixtures were present to 

provide lighting in the parking lot. The district indicated they were 

going to finish updating any remaining fixtures to LED type. We did 

not walk through the facility during night time hours and could not 

verify the light levels, but recommend upgrading any remaining 

fixtures to LED type. 

 

 RECOMMENDATION  

 

1) If there are fixtures that need upgrading, we recommend this work to 

be completed. The new IBC codes dictate that emergency exterior 

egress lighting be installed outside each code required egress exit. 

Due to the age of this facility, it currently does not meet code in 

regards to exterior egress lighting. This facility is grandfathered in and 

does not require it, however, if new LED type lighting is provided to 

 

Corridor Lighting 

Exterior Lighting 
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replace the existing fixtures, we would recommend updating to meet 

current code.   

  

7. CCTV 

a. Life Expectancy – 15 years 

b. Current Condition – Good 

c. The facility contains a CCTV system located in the MDF room for 

interior and exterior cameras. An estimate of 20-30 total cameras for 

the facility were present. CCTV PerMar system is approximately 5 

years old. 

 

RECOMMENDATION 

 

1) If additional cameras are added, an IP based camera system should 

be considered. This type of system offers many advantages in 

storage, wiring and configuration. The system can also be 

programmed to allow for security motion detection and allow for auto 

dialing. The district would need to verify if they were to require any 

additional cameras.   

            

8. Intercom  

a. Expected life span  30-40 years with periodic  maintenance 

b. Current Condition – Good to Fair 

c. A Dukane system is located in the office. The system appears to be 

of older age. The district did not indicate any issues with the system 

at this time.   

 

RECOMMENDATION 

 

1) A plan should be implemented to consult with the district if any 

upgrades to the intercom system are needed. The district did not note 

any issues with the system at time of walk through.  

 

9. Data, Phone 

a. Expected life span 20 years. 

b. Current Condition – Good to Fair 

c. The phone system for the elementary is VOIP based. The facility 

contains wireless access throughout with adequate coverage. The 

classrooms and offices contained Cat 5 data drops. Existing data 

racks appear to have some room for expansion. One IDF rack is an 

open wall mounted type. The MDF is a floor mounted open rack. The 

remaining 3 IDF racks are full floor mounted racks.  

 

 

Intercom Head-end 

 

Data Rack / Phone Rack 

 

CCTV 
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RECOMMENDATION 

 

1) If new drops are added in the building, there appeared to be room for 

additional drops depending on number of drops requested by the 

district. Proper grounding should be added and new Cat 6 cabling. 

 

10. Clock System 

a. Expected life span  15-20 years 

b. Current Condition – Good to Fair 

c. There is an old 120V clock system in the building, but 90% of the 

clocks are now battery operated. The clocks are a mix of different 

manufacturers.  

 

RECOMMENDATION 

 

1) A plan should be implemented to consult with the district if an 

upgraded clock system is desired. At time of walk through, none were 

indicated by staff. 

 

 

Clock 
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PLUMBING SYSTEM  

 

1. Domestic Water System  

a. Expected life span 5-10 years. 

b. Current Condition – Poor  

c. Water Service is a 4” Ductile Iron for domestic use only with 3” meter 

with by-pass piping. 

d. Piping system material is mostly copper and galvanized piping. 

e. Domestic cold water hard piping system is in fair condition. 

f. Domestic hot water supply piping system is in fair condition. Hot water 

delivery wait time to fixture is over 90 seconds. 

g. Domestic hot water return piping system is in fair condition. 

h. Domestic hot water return piping system is in fair condition.  

i. Water is softened for the hot water system only. 

j. Backflow preventers serving boiler are is in fair condition. 

 

 RECOMMENDATION 

 

1) Backflow preventers shall be maintained / repaired as required and 

tested once a year. 

2) Water testing shall be acquired to determine water quality and proper 

treatment of equipment.  

3) All the existing galvanized piping shall be replaced with new copper 

or approved piping material. 

4) Repair all leaks on piping as required with new copper or approved 

piping material. 

5) Provide new pipe insulation as required on exposed and damaged 

piping areas and sections. 

6) Provide new properly sized domestic water piping system with new 

copper or approved piping material for any addition or remodeled 

area per new energy codes concerning hot water distance to faucets 

for hand washing. 

7) Extend and balance hot water return and supply piping to fixtures to 

improve hot water delivery wait time. 

 

2. Fire Sprinkler System 

a. Expected life span N/A years. 

b. Current Condition – N/A. 

c. There is no automatic fire sprinkler system in the building.  

 

 

 

 

 

Water Meter 
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 RECOMMENDATION 

 

1) Existing water service not capable of supporting a whole building 

automatic fire sprinkler system. A new properly sized water service 

will be required to support a whole building automatic fire sprinkler 

system.   

 

3. Sanitary Drain, Waste and Vent System 

a. Expected life span 10-15 years. 

b. Current Condition - Good 

c. Sewer size could not be confirmed at time of inspection. 

d. Piping system material is Cast Iron and PVC.  

e. Piping system is in fair condition. 

f. Grease interceptors location could not be confirmed at time of 

inspection.  

g. Solid waste interceptors are not present. 

 

 RECOMMENDATION 

 

1) Repair all leaks on piping as required with new PVC or approved 

piping material. 

2) Camera video inspection of all underground piping shall be acquired 

to determine system’s quality and proper flow.  

3) Provide entire drain and waste system with auger and / or jetting 

cleaning maintenance twice a year. 

4) All interceptors shall be maintained as required and pumped out on 

twice a year. 

5) All the existing clay, cast iron and galvanized underground piping 

shall be replaced with new PVC or approved piping material. 

6) All the existing cast iron and galvanized above floor piping shall be 

replaced with new PVC or approved piping material. 

7) Repair all leaks on piping as required with new PVC or approved 

piping material. 

8) Provide adequately sized Grease interceptor for the equipment load 

discharging into it.  

 

4. Storm and Clear Water Drain, Waste and Vent System  

a. Expected life span of 10-15 years. 

b. Current Condition - Good 

c. Sewer size could not be confirmed at time of inspection. 

d. Piping system material is Cast Iron and PVC.  

e. Piping system is in fair condition. 

 

Grease Interceptor 
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f. Interior roof drain and conductor piping system is discharging to 

interior storm drainage system. 

g. Sump pumps are not present.  

 

 RECOMMENDATION 

 

1) Repair all leaks on piping as required with new PVC or approved 

piping material. 

2) Camera video inspection of all underground piping shall be acquired 

to determine system’s quality and proper flow.  

3) Provide entire drain and waste system with auger and / or jetting 

cleaning maintenance twice a year. 

4) All the existing clay, cast iron and galvanized underground piping 

shall be replaced with new PVC or approved piping material. 

5) All the existing cast iron and galvanized above floor piping shall be 

replaced with new PVC or approved piping material. 

6) Provide new pipe insulation as required on exposed and damaged 

piping areas and sections. 

 

5. Other Plumbing Systems 

a. Life Expectancy – same 10-15 years. 

b. Current Condition – Good 

c. Natural gas system supplying plumbing and kitchen equipment 

pressure is 2 pounds with single regulators for the equipment. 

d. Natural gas system material piping system is black iron steel and 

copper. 

e. Compressed air system shop area on VFD. It is in good condition. 

f. Compressed air system material piping system is black iron steel and 

copper. 

 

 RECOMMENDATION 

 

1) N/A.   

 

6. Plumbing Equipment 

a. Life Expectancy – 10-15 years 

b. Current Condition – Good / Fair 

c. Water Softener(s) –serving hot water system only. 

i. 1qty. 75 gpm.  

ii. Poor condition. 

d. Gas Water Heater(s) 

i. 1qty. 100 gal.  

ii. 120 degree storage temperature. 

 

Water Softener 

 

Gas Water Heater 

 

Circulating Pump 
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iii. Fair Condition 

e. Circulator Pump(s) 

i. 1qty. 3 gpm.  

ii. Fair condition. 

 

 RECOMMENDATION  

 

1) Provide complete new domestic hot water heating plant equipment.  

2) Provide new high efficiency gas water heaters or boiler with storage 

tank. Temperature storage shall be 135 degree per ASPE 

recommendation with master thermostatic mixing valve for 120 

degree outlet temperature. 

3) Provide new circulating pumps and associated valves. 

4) Provide new expression tank. 

5) Re-balance hot water distribution system.   

  

7. Plumbing Fixtures 

a. Life Expectancy – 15 years 

b. Current Condition – Fair 

c. Water Closets are a mixture of floor mount with flush valve and wall 

mount with flush valve fixtures. Flush valves are manual lever 

operated. The majority of the fixtures are in fair condition and ADA 

compliant. 

d. Lavatories are mixture of wall mount fixtures. Faucets are manual 

lever operated. The majority of the fixtures are in fair condition and 

ADA compliant. 

e. Wash Fountains are circular type fixtures. Faucets are foot manual 

lever operated. The majority of the fixtures are in poor condition and 

not ADA compliant. 

f. Urinals are floor mount with flush valve. Flush valves are sensor hard 

wired and sensor battery operated. The majority of the fixtures are in 

fair condition and ADA compliant. 

g. Electrical Water Coolers are a mixture with and without bottle filling 

stations. The majority of the fixtures are in fair condition and ADA 

compliant. 

h. The majority of sinks (general) are in fair condition and not ADA 

compliant. 

 

RECOMMENDATION 

 

1) Provide sensor operated flush valves and faucets in toilet rooms. 

2) Provide all new plumbing fixtures and trim accessories. 

3) Provide wall mounted fixture where possible in toilet rooms. 

4) Provide floor drains with trap seal protection in all toilet rooms.  
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5) Replace non ADA compliant fixtures with ADA compliant fixtures. 

6) Provide solid interceptors at art sink. 

7) Provide monthly testing of all emergency fixtures. 

8) Provide emergency fixtures in science rooms. 

9) Provide emergency fixtures in shop areas.   

     

 

Old Lavatories 

 

Electric Water Cooler 
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BEST PRACTICES IN EDUCATIONAL DESIGN 

FOR 21ST CENTURY LEARNING 
 
The past several decades have seen incredible changes in the ways we learn and 
the ways we relate to the broader world.  The information revolution and its impacts 
have also changed the skills necessary to compete in this new world.  Educators of 
today are tasked with developing new 21st century skills in our students in order to 
allow them to successfully compete in this global environment.  Some of these new 
skills include the ability to be: 
 
A Critical Thinker 
A Problem solver 
An Innovator 
An Effective Communicator 
An Effective Collaborator 

A Self-Directed Learner 
Information and Media Literate 
Globally Aware 
Civically Engaged 
Financially and Economically Literate 

 
Unfortunately, while our world has changed, our educational institutions are often 
some of the last places to reflect this change. We believe the learning facility and its 
infrastructure can play a significant role in helping educators to develop these 
necessary skills.  The built environment can provide the context for these important 
functions with spaces that support integrated technology, dynamic collaboration, 
hands-on learning, flexibility, transparency, and private/public partnerships. 
 
This document is a compilation of knowledge learned over many years of 
experience designing educational facilities at all levels, and from ongoing research 
into educational trends.  The application of these principles can vary greatly but we 
believe the themes and objectives will remain fairly consistent.  These best practices 
cover general recommendations and considerations for design in the areas of: 

 

• General Site Design 

• Security and Safety 

• Building Configuration and Adjacencies 

• Main Office/Administration 

• Student Services 

• General Learning Environments 

• Specialty Learning Areas 

• Students with Disabilities 

• Common Spaces 

• Physical Education and Athletics 

• Performance Spaces 
 
It is our hope that these best practices will serve to inform both private and public 
school districts as they seek to create dynamic and authentic learning environments 
that will impact our students and our future for years to come.   
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GENERAL SITE DESIGN 

One of the most important aspects of school design is the layout and configuration 
of the site.  How the site is used can have significant impacts on opportunities for 
physical activity, environmental studies, safety, and traffic flow.  In rural or suburban 
environments where more space may be available, solutions can look very different 
than they might look in tight, urban sites: 

• Physical Site Attributes:  The simplest sites are relatively flat with adequate 
area for playfields, greenspace, parking, traffic circulations, and building 
additions.  Wetlands or steep topography can become site assets, but can also 
create barriers for supervision, use, and site accessibility if not adequately 
accommodated. 

• Athletic Areas:  Develop age-appropriate fields based on the athletic programs 
offered, physical education needs, and opportunities for community use.  The site 
is often viewed as a community amenity, and opportunities to share the use of 
playfields with club sports, or park and recreational departments can help to 
strengthen community relationships and build good-will.  Consider multi-use 
synthetic surfaces or other strategies to ensure that fields do not become one-
dimensional. 

• Playgrounds (K-8):  Playgrounds should consist of hard-surfaced areas, soft-
surfaced areas with play structures, and green space. Hard-surfaced areas 
should be adequately sized for use in inclement weather conditions and should 
provide for a variety of both structured and non-structured activities.  Dynamic 
play structures need to be age appropriate, and should be surrounded by soft-
surfaced areas to minimize injuries.  The environment should encourage 
physical, creative, and imaginative play.  Consider incorporating natural elements 
like boulders and landforms into soft-surface areas to encourage student 
interaction with nature.  Proximity to nature, including trees, garden beds, and 
landscaped areas should be encouraged. 

• Structured Outdoor Areas (9-12):  For older students, this often takes the form 
of an outdoor “quad” or “green.” This space should provide an opportunity for 
student interaction in a natural setting, but should also include hard-surfaced 
areas that can be used in inclement weather.  Inclusion of large trees, 
landscaped areas, and walls or boulders that encourage student to interact with 
each other and with their surroundings are encouraged.  Best practice would also 
include a presentation area that can be used as an outdoor classroom. 

• Natural Areas:  As awareness of global and environmental sustainability grows, 
there is an increased need for students to experience nature first hand.  Care 
should be taken to place these natural areas where they can be easily observed 
and access can be adequately controlled.  Natural prairie, woodlands, and 
wetland areas are significant assets if these areas can be incorporated into the 
curriculum and regularly utilized.  Garden areas can also be a tremendous 
opportunity to encourage children to interact with nature and are often much 
easier to supervise.  More and more studies are showing the positive benefits of 
environmental exposure for the health and well-being of both youth and adults. 
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SECURITY AND SAFETY 

As awareness of potential dangers continues to grow, design for security and safety 
has become paramount.  It involves controlling traffic and pedestrian routes to 
minimize hazards, creating spaces that are deterrents to bullying and other unsafe 
student interactions, designing for direct and passive supervision, creating safe 
places for staff and guardian interactions, and creating barriers for potential 
intruders.  It is important to note that no building is perfectly safe or perfectly secure 
from all threats.  The level of safety and security must be carefully balanced with the 
other desired environmental attributes to develop a solution that best responds to 
overall priorities and goals.  Some general best practices, however include:  

• Traffic Management:  Pick-up and drop-off procedures are often one of the 
greatest causes of safety concerns on a school site.  Guardian or student traffic 
should be separated completely from bus traffic. This generally requires separate 
drive lanes for buses and cars.  In schools where a large percentage of students 
arrive by car, care must be taken to ensure adequate queueing distance is 
provided.  Ideally pick-up and drop-off lanes will be one-way, oriented with 
sidewalks immediately to the passenger side of the vehicle, so students can 
enter or exit directly without crossing traffic.  Most schools choose to directly 
facilitate the entire student pick-up procedure to ensure that students can be 
safely released to waiting vehicles without requiring guardians to leave the 
vehicle.  This minimizes congestion, and expedites the process considerably. 

• Site Security:  Consider enclosing areas of the site where students congregate.  
This is especially appropriate for lower grade levels, and in areas with close 
proximity to pedestrian or vehicular traffic.  Enclosing the perimeter can help 
keep children in supervised areas, while deterring potential intruders.  

• Secure Entrance Procedures:  All exterior doors should be locked and 
monitored by electronic door contacts and video surveillance. It is important, 
however, for visitors to feel welcome.  This begins by creating a single, 
identifiable point of entry.  Access is controlled seamlessly at this point so that 
potential disruptions or dangers can be addressed before contact is made with 
students or teachers.  Consider use of safety-laminated glass to prevent break-
ins or other security breaches.  A receptionist should be able to observe visitors 
arriving before allowing the visitor to enter.  Once inside the building, visitors 
should only have access to the reception area.  When the reason for the visit is 
ascertained, if appropriate, the visitor can be released to other portions of the 
building.   

• Layers of Security:  In the event of an intruder or safety concern, multiple 
barriers, or layers of security should be utilized to allow emergency personnel the 
time they need to respond.  Typically, locked exterior doors provide the first layer 
of security.  Locked doors from the reception area to the interior of the building 
form a second layer.  Additional security doors between public areas of the 
facility (cafeteria/commons/gymnasium) and student learning environments 
should be able to lock electronically in an intruder situation for a third layer of 
security.  In many cases, learning environments can be grouped to form learning 
neighborhoods which can by automatically locked down for a fourth layer of 
security.  Finally, individual room doors can be locked to form the final barrier. 

• Transparency and Supervision:  One of the most important aspects of safety 
and security is creating an open environment where nothing can be hidden from 
view.  This leads to an expectation of observation from both staff and students.  
This level of direct and passive supervision is a major deterrent to bullying and 
other unsafe student interactions, as well as forming a deterrent for adult to child 
abuse.  Finally, in the event of an intruder situation, the elimination of hiding 
places is key to a quick response from emergency personnel. 
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BUILDING CONFIGURATION AND ADJACENCIES 

There are virtually endless options for how a school can be configured, but most 
current strategies share themes of flexibility, transparency, and spaces that support 
differentiated learning.  This section focuses on a few of the current trends in school 
organization, but ultimately all concepts must be evaluated based on their support of 
district goals and priorities: 

• Learning Neighborhood:  This strategy attempts to group students together 
within the school to create smaller communities.  This typically occurs by grade 
or age, but could also occur based on a subject area.  The basic concept is to 
create a more intimate environment within the school where students and 
teachers with similar concerns can share common resources and spaces.  
Consider creating spaces appropriate to the types of instruction that will be 
provided.  This may include large group areas for groups of 60 or more, areas for 
groups of 20-30, small group areas for 5-10 students, and spaces that can be 
used for one-on-one instruction or individual work.  Access to these different 
types of spaces should allow students to work in environments most conducive to 
the work that they are doing or the type of instruction they are receiving.  For 
teaching staff, consider creating shared office/work areas, and common storage 
areas to further encourage sharing of resources and day-to-day interaction.  This 
can also greatly reduce clutter and maximize flexibility of learning spaces. 

• School within a School: The school within a school concept draws inspiration 
from the traditional one-room schoolhouse.   Similar to the learning neighborhood 
strategy, this approach creates smaller, more intimate settings for students and 
teachers within a larger facility.  These smaller communities, however, are 
organized to create a cross-section of the student body.  The range of the cross 
section could vary from narrower groups of just a few grades, all the way to 
communities that include kindergarten through 12th grade.  The goal of the cross-
sectional approach is to encourage upward mobility.  By bringing multiple levels 
together, students can naturally flex to ability groups that match their full 
potential, rather than being bound by their grade structure.  This also opens 
opportunities for peer-to-peer mentoring as students of different ages and ability 
levels interact more closely with each other.  As in the Learning Neighborhood 
concept, consider creating a variety of shared learning and resource areas, 
conducive to the types of activities that will occur in those spaces. 

• Learning Street:  This concept expands on the idea of the circulation corridor, 
and turns it into a resource for learning.  As a great urban street becomes a hub 
of activity in a community, the learning street becomes an extended common 
resource for the entire school.  The corridor is widened and outfitted with 
comfortable furniture groupings that students are encouraged to use for 
socialization and interaction when appropriate.  Interactive display boards and 
teaching walls are incorporated into the corridor so that teachers can utilize the 
space as break-out learning environments, or places for group work to occur.  
Transparency between principle learning environments and the learning street is 
necessary to ensure that the students can move freely between spaces while still 
being observed. 

• Themed Learning:  This concept is often utilized as part of a broader district 
strategy to create schools with a specialized learning focus.  Some examples 
include language immersion schools, performance art schools, agricultural 
themed schools, or schools with an environmental or sustainable focus.  The 
physical design of these spaces may utilize aspects of the other strategies 
described here, but are often organized around key elements specific to the 
school’s focus.  For example, a performance arts school may be configured 
around central performance spaces, which are then integrated into all other 
aspects of the learning at that facility. 
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MAIN OFFICE / ADMINISTRATION 

The Main office and administration area often serves as the front door of the 
building.  This is where visitors are welcomed, where meeting are conducted, and 
where issues are resolved.  It must be easy to locate, controlled, and functional.  A 
few specific recommendations include:  

• Reception:  The reception area should be secured as described in the safety 
and security section.  It should have open views both to outside approaching 
visitors, and to inside approaching students or staff.  There should be adequate 
space for visitors and students to wait and for reception staff to do their work.  
Ideally, work areas should be obscured from view to minimize clutter, but open 
enough to allow supervision of the reception area.  Consider opportunities for 
branding and celebration of student work through digital displays. 

• Offices:  Transparency and privacy should be carefully balanced in office areas.  
Staff should never be isolated with students or visitors, but casual supervision 
from other students or visitors should be blocked.  Provisions should be made for 
private administration/guardian meetings either with small conference areas 
within each office, larger shared office areas, or a combination of both.  Consider 
the possibility of creating open office areas to facilitate staff collaboration, with 
shared conference and meeting rooms. 

• Health:  Health rooms require active supervision.  This is simple if a full time 
nurse or attendant will always be in the health area, but in other circumstances 
requires supervision from the reception area.  Again, privacy and transparency 
must be balanced.  

• Attendance:  For larger schools, the attendance function often requires separate 
staff and separate office areas.  If this is the case, the attendance area should be 
readily accessed by students and staff from within the building, and should 
maintain proximity with other office areas to allow for shared staff resources. 
 
 

STUDENT SERVICES 

Especially for older grade levels, student service areas provide space for students to 
meet with advisors, counselors, or mental health professionals, access career and 
college resources, or receive other needed supports. 

• Location:  Student services should be centrally located, easily identifiable, and 
welcoming.  It is important that the space should be designed as a resource for 
students, and should not carry any stigma associated with entering. 

• Career Center:  The front door to student services may enter directly into a 
career center.   This is often a location for students to access resources, conduct 
research, or work on career and college applications.  It often doubles as a 
waiting area for students who may be meeting with staff as well.  It should be 
comfortable, welcoming, open, and supervised.   Consider creating a 
presentation area that can be used by college or job recruiters as well. 

• Offices:  Offices should be designed to accommodate private staff work, as well 
as meeting with students.  Again, privacy and transparency must be carefully 
balanced to avoid isolating staff with students, but still allow for students to 
receive services discretely when necessary.  Consider creating shared 
conference rooms for larger meetings, IEP’s or student/guardian meetings.  
Access to discretely located toilet facilities is recommended for students who 
may need to compose themselves or deal with embarrassing personal situations. 
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GENERAL LEARNING ENVIRONMENTS 

As the goals and objectives for 21st century learning have changed, the design of 
the physical environment needs to change as well.  While variations on design 
concepts are almost limitless, some general design themes have begun to emerge.  
Modern learning environments need to be flexible, adaptable, collaborative, and 
transparent, with seamless technology.  Student need to learn in places that are 
bright, filled with natural light, comfortable, and stimulating.  Some best practices 
include designing learning spaces for: 

• Flexibility and Adaptability:  The one constant of modern learning 
environments seems to be that everything changes.  Building flexibility into the 
space allows for multiple forms of teaching and multiple types of activities.  
Lightweight furniture that can roll or move easily allows students to constantly 
reconfigure their environments.  Consider movable glass walls or sound-resistive 
dividers that can allow spaces to be used for small group exercises, or opened 
up for large group instruction.  Consider foregoing the heavy, load-bearing 
concrete block partitions of the past for lightweight stud walls that can be easily 
deconstructed and relocated or reconfigured as space needs change.  

• Collaboration:  Modern learning environments have moved away from individual 
teachers who own their own individual classrooms.  Instead, the environment is 
generally composed of a variety of interwoven spaces, which vary in size and 
amenities depending on their use.  Students move freely from small group rooms 
to large group instruction areas, or learning commons.  The variety of spaces can 
help facilitate a move towards a more collaborative, project-based learning 
environment.  Teachers are also encouraged to collaborate, and shared 
amenities like office spaces, work areas, and storage space can help to create 
the desired communal atmosphere.   

• Creativity:  21st Century learning has moved from a teacher-based model to a 
student-based learning model.  Curriculum is differentiated based on student 
need, and students are expected to take more control of their own learning.  The 
environment can serve as a tool to empower students and facilitate this shift.  
Creating an atmosphere that is inspiring, creative, colorful, and comfortable 
encourages ownership and self-determination. Access to resources like water, 
physical manipulatives, building supplies, and tools can also help to infuse a 
hands-on, maker culture within a school. 

• Transparency and Light:  There is a growing body of evidence linking natural 
light to improved student performance.  But transparency is about more than just 
bringing natural light in.  It is about creating connectivity between spaces.  Visual 
connections help to facilitate the collaborative community needed for today’s 
learners.  Visual connections also allow for the necessary supervision required 
for students to work more independently and as groups.  The open environment 
that transparency creates ensures that students and staff alike are less isolated 
and more aware of the needs of others. 

• Seamless Technology:  Technology should no longer be limited to specific 
rooms or areas of a building.  Learning happens everywhere, and technology is 
an integral part of that learning.  Create information systems that support and 
encourage the use of personal devices.  Interactive technology solutions allow 
students to move content seamlessly from their individual devices to shared 
displays, or presentation areas.  Consider creative solutions for device charging 
and electrical access.   
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SPECIALTY LEARNING AREAS 

The basic themes described in general learning environments apply to almost every 
space where learning happens.   But some spaces have more specific needs as 
well.  Some of these needs are outlined by space type below: 

• Science:  As in other learning environments, the themes are flexibility and 
transparency.  Traditionally, science equipment needs (gas, water, casework, 
hoods) led to spaces that were inefficient and could be used for only one 
purpose.  Today’s labs can be much more flexible.  Consider placing gas and 
water services at the perimeter of the room or minimizing the equipment to small 
islands only.  Flexible work surfaces, then, can be reconfigured for either lab or 
lecture formats, making the space much more usable for a wide range of 
functions.  Consider the use of movable walls between rooms to allow for smaller 
or larger group formats.  This can also allow lab areas to be shared more directly 
by multiple users.  As STEM or STEAM and other multi-disciplinary approaches 
continue to grow in popularity, consider common resource areas, and breakout 
spaces that encourage cross-disciplinary work. 

• Art:  Great art spaces need the traditional amenities of wide, deep sinks for 
cleanup, ample natural light (ideally north facing) and access to equipment for 
the various art media (kilns, paint hoods, pottery wheels, soldering booths, 
grinding wheels, etc).  Modern art programs need to take advantage of computer 
based software, and electronic resources as well. Consider opportunities to 
share amenities with technical education spaces, including metal working and 
welding capabilities, wood-working tools, 3D printers, and software applications.  
The amenities of the art room can also be utilized by other programs to assist in 
project-based, or maker opportunities.  Transparency between art rooms and 
adjacent spaces can aid in creating a more collaborative environment.  Mobile 
furniture and technology can create more flexibility within the space. 

• Music:  Music spaces must be customized to some extent for their specific uses 
in terms of space, storage, and acoustical needs.  Some flexibility, however can 
be maintained by the use of portable risers, movable band shells, and modern 
audio capabilities.  Proximity to performance spaces is often important and music 
spaces can often double as green rooms.  In some cases, band rooms can also 
serve as remote orchestra pits for performances.  Consider the use of the music 
spaces themselves as small performance venues when appropriate. 

• Family and Consumer Education (FaCE):  While traditional home economics 
focused on atomic age home-making skills, modern programs are designed to 
create career pathways.  Physical environments should be designed to reflect 
real world professional environments.  Culinary arts spaces should replicate 
restaurant kitchens.  Fashion Design should happen in a design studio. Consider 
other career paths like food science, and interior design.  Again, collaboration 
and sharing of resources between departments should be encouraged. 

• Technical and Agricultural Education:  As career possibilities in technical and 
agricultural fields shift, these environments need to shift as well.  The range of 
possibilities that exist can make it challenging for school districts to determine 
where they should focus their attention.  In order to maintain meaningful 
opportunities for career preparedness however, developing a vision is often 
critical to the success of the program.  Industry partnerships may also play a 
critical role. As in other areas, the physical design of these spaces should focus 
on creating maximum flexibility.   A large, multi-disciplinary “Fab Lab” may allow 
for many more student opportunities than isolated, single function rooms.  Create 
environments that are open, collaborative, and project-based.  The equipment in 
this area, can serve to enhance not only the tech ed curriculum, but can assist in 
project-based and maker experiences in other curriculums as well. 
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STUDENTS WITH DISABILITIES 

Education for students with disabilities was largely non-existent in public schools 
before 1975 and the passage of the Education for All Handicapped Children Act 
(EHA) and the Individuals with Disabilities Education Act (IDEA).  Since then, 
strategies and programs have seen substantial improvements.  Amendments to the 
IDEA in 2004 mandated Individualized Education Plans (IEP’s) and ensured that 
students with disabilities are placed in the least restrictive environments possible.  
The goal is generally inclusion, or to provide specialized education alongside a 
student’s peers.  The physical design of both general learning environments, and 
specialized learning environments can serve an important role in allowing for the 
effective implementation of these ideas.  The learning environment should empower 
individuals with disabilities to reach their fullest potential and should reinforce the 
value of each unique individual regardless of their specific abilities.  Some best 
practices for this include: 

 

• Variety of Spaces:  The first learning environment for a student with disabilities 
should be the principle learning environment of the student’s peers.  If these 
principle learning spaces are designed to allow for differentiated, student-
centered learning, this becomes especially enabling for those with the greatest 
needs.  Learning environments that include breakout work areas, small group 
rooms, and meeting spaces allow for students to work within the environment 
that best support their needs without the potential stigma of withdrawing from 
their peers.  These types of spaces also enable teachers and specialists to 
provide specific intervention or assistance within the primary learning 
environment.  In many cases the specialist is able to come to the student, instead 
of requiring the student to come to them. 

• Surroundings that Calm:  All students need quiet and space for introspection, 
and all learning environments should be designed to allow for this to some 
extent.  For some students, however, it may become necessary to withdraw more 
completely.  Often, this setting is a separate learning space designed for fewer 
children and less distractions.  These spaces can provide more intimate settings 
with alcoves or personal pods that can be used to create personal space.  Full 
spectrum, color changing LED lights can be used to create calming effects.  
Avoid the use of fluorescent lighting which can be prone to flickering or buzzing.  
These distractions can be very severe for those with autism spectrum disorders.  
The use of sensory spaces where students can calm themselves with tactile 
sensory stimulation is also encouraged.  Sensory spaces are often separate and 
distinct rooms, but sensory features can also be incorporated into other learning 
environments.  It should be noted that sensory rooms are not “time-out” rooms 
and should not be used as such. 

• Life Skills Training:  Part of the IEP for each student involves transition goals 
for post-secondary training, education, employment, and independent living.  
While detailed plans are usually not developed until age fourteen, transitional 
skills training may be appropriate beginning with much younger children.  
Students should have access to real world work and living amenities appropriate 
to their age and abilities.  Kitchen, laundry, bedroom, and other apartment type 
settings can be incorporated into the design of spaces to assist in the 
development of these skills. 

 

• Discrete Personal Assistance:  For some students, specific goals and training 
may be needed in the areas of toiletry and personal hygiene.  These students 
may find themselves particularly subject to embarrassment in peer situations.  
Provisions for bathing and toileting should be easily accessed and discretely 
located.  Provide toilet and shower facilities with ample room for changing tables 
and personal assistance. 
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COMMON SPACES 

Some of the most underutilized spaces in traditional schools have been the common 
spaces.  Corridors were pathways to get from point A to point B, cafeterias were 
places in which food was consumed, and libraries were places where books were 
viewed and stored.  With careful design, these areas can become active learning 
environments, places where students can congregate and socialize, places where 
knowledge is disseminated, and where student achievements are celebrated.  The 
effective use of these spaces, again, involves the themes of flexibility, creativity, and 
transparency. 

• Corridors (Learning Streets):  As the need for differentiated learning has 
increased, corridors have often had to serve the role of de facto breakout space.  
Students use the corridor for makeup tests, for reading groups, or for 
socialization.  It has been said that in many schools the corridor is the only space 
that students feel belongs to them (teachers own the classrooms).  It is time for 
the design of the corridor to reflect this reality.  By widening the corridors and 
providing appropriate flexible furniture groupings, the corridor can become a 
learning street.  Windows between the principle learning environment and the 
corridor allow for supervision, enabling the corridor to function as a regular 
breakout space.  Digital displays can be used to share information, celebrate 
student achievements, and highlight student work.  Socialization and informal 
learning opportunities should be encouraged. 
 

• Cafeteria (Student Commons):  With the correct design, a cafeteria can be so 
much more than a lunch room.  In fact, some schools are now eliminating the 
lunchroom altogether and serving food in classrooms, or learning neighborhoods.  
If a central cafeteria is maintained, however, best practice is to open the space 
up to the rest of the school, allowing it to serve as a hub for student activity 
throughout the day.  Breakout groups, club activities, presentations, and class 
exercises can all happen in this space.  For older students especially, the 
commons can be a place for studying and independent work as well.  Consider 
snack and beverage options which could be facilitated by culinary arts, business, 
or students with disabilities programs. 
 

• Library (Media Center / Information Commons):  The information revolution 
has had one of the most profound impacts on the library.  While the library used 
to be the place where information was received, much of this information is now 
available digitally anywhere and at any time.  As a response to this, the library 
can be thought of now as an information commons.  Rather than a place to GET 
information, it is a place to USE and process that information.  As a result, the 
physical environment of the library needs to be much more open and 
collaborative.  Consider creating comfortable furniture grouping for individual 
study or small group work.  Glass conference rooms can be used for larger 
groups, noisier activities, or for quiet study.  Consider opportunities for 
presentation areas within the space.  The information commons is usually the 
place to go for technology related questions, and may house student-staffed help 
centers.  The environment should be comfortable and student-centered.  
Conceptually, the information commons may be viewed as an extension of the 
student commons.  Provide opportunities for interactive displays, access to 
electricity for charging personal devices, and video and sound production 
equipment.  Coffee, juice, or healthy snacking may be encouraged.   
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PHYSICAL EDUCATION AND ATHLETICS 

Growing emphasis on healthy living and lifestyle choices have brought renewed 
attention in recent years to spaces for physical activity.  Indoor physical education 
and athletic programs often utilize the same spaces, but serve very different 
purposes.  While athletics may only impact a narrow portion of the student body, 
physical education should affect all students.  Look for opportunities to infuse 
activity and healthy living into all aspects of school design.  Depending on the needs 
of the school, the types of spaces provided may vary greatly, but a few 
recommendations for specific spaces include: 

Gymnasiums:  The size, number, and features of a gymnasium depend largely on 
the activities that will happen in a space.  If the gym will also serve as a 
performance space, this can further complicate the design.  A large percentage of a 
school’s design budget will often be spend on gymnasiums, so consider making 
these spaces as multi-functional as possible.  Consider both P.E. and athletic 
needs.  Create spaces that are filled with light for physical activity during the day.  
Adequate clearances are needed around the perimeter and to the ceiling for the 
activities that will occur in the space.  Look for opportunities to allow for community 
use, and partnerships with outside groups.  Consider positioning the gym so that it 
can be separated from academic areas to allow for maximum afterhours use.  For 
competition gymnasiums proximity to common areas is often needed during events.  
Rather than a separate area dedicated to the gymnasium, consider combining this 
space with other common areas, so that it can be utilized throughout the day. 

Fitness Areas:  Fitness centers should be designed for the entire student body, and 
not just for athletic programs.  With this broader focus, more emphasis is often 
placed on aerobic and cardiovascular training rather than weight training alone.  The 
fitness center should be designed to serve as a station for physical education during 
the day.  Before and afterhours use by the entire student body, and potentially the 
broader community, should also be considered. 

Locker Facilities:  Locker facilities should be designed for privacy and flexibility.  At 
younger age levels, showers are much less necessary than in years past.  At all 
levels, when showers are provided, individual showers rather than group shower 
areas should be used.  Consider providing options for private changing areas as 
well, to help create a more inclusive environment.  For team locker rooms, consider 
flexible designs that allow usages to change from season to season. Consider the 
possibility that locker rooms may need to be able to switch from one gender to the 
other, depending on seasonal needs for male and female athletics. 

  

 

Gymnasium 

 

Fitness Center 

 

Natatorium 

 

Locker Room Privacy Issues 



 

 

11

School District of Auburndale 
Districtwide Facilities Study 
Educational Adequacy Assessment – Best Practices 

December 18, 2019 

 

Page 11 of 11 

 

PERFORMANCE SPACES 

Performance venues can vary greatly based on the needs of the specific school.  
While small performance areas for class events can often be incorporated into the 
learning environment, larger venues for holiday programs, dramatic performances or 
community events may often be needed.  A few things to consider: 

Type of Performance:  The attributes of the space needed for a school assembly 
are drastically different than those needed for dramatic production.  For elementary 
schools and general assemblies, portable stages and rented equipment can 
sometimes be the most flexible and cost-effective solutions.  For frequent dramatic 
productions, however, the needs are more substantial.  Consider the number of 
audience members that should be accommodated carefully, as this will have a 
major impact on the size of the space.  If a fly space is to be provided, the height 
necessary for the fly space must also be considered.  For full dramatic 
performances, stage construction areas, green rooms, and orchestra pits should all 
be considered.  Recent advances in technology may allow for a remote orchestra pit 
if space is constrained, rather than a full orchestra pit.  Full acoustic modeling and 
design should be considered. 

Frequency of Use:  A full dramatic performance venue is a significant resource 
investment for a school district.  To justify this expenditure, performance spaces 
need to be well-utilized.   Design spaces for maximum flexibility.  Consider using the 
venue for student assemblies, video productions, and community events.  Stage 
construction areas can be shared with construction technology spaces.  Pursue 
community partnerships.  Shared resources and shared uses benefit both the 
district and the community, and can help build good will. Community support of the 
arts is critical to the success of the program.   

 

CONCLUSION 

As school districts seek to create environments appropriate for the education of 
today’s students, it is our hope that this document will provide some context for that 
process.  While there are certainly many design possibilities and circumstances that 
are not covered here, we believe the themes presented will prove useful.   Strive to 
create schools that make learning relevant.  Create spaces that are safe, flexible, 
transparent, and collaborative.  Provide environments that are comfortable, bright, 
filled with natural light, and inspiring.  Put students first.  Our future depends on it.  
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O
n any given school day, about twenty percent of

Americans spend time in a school building. The

average age of our schools is close to fifty years,

and studies by the U.S. General Accounting Office have

documented widespread physical deficiencies in many of

them. Faced with an aging building stock and growing,

shifting student enrollments, states and communities are

working hard to build and modernize K–12 facilities.

Those involved in school planning and design see this as

an opportunity to enhance academic outcomes by creat-

ing better learning environments. Their logic is com-

pelling—how can we expect students to perform at high

levels in school buildings that are substandard? 

We all know that clean, quiet, safe, comfortable, and

healthy environments are an important component of

successful teaching and learning. But which facility

attributes affect academic outcomes the most and in

what manner and degree?

A growing body of research addresses these questions.

Some of it is good, some less so; much of it is inconclu-

sive. The research is examined here in six categories:

indoor air quality, ventilation, and thermal comfort; 

lighting; acoustics; building age and quality; school size;

and class size.

Indoor Air Quality, Ventilation,
and Thermal Comfort 

There is a growing body of work linking educational

achievement and student performance to the quality of

air they breathe in schools. Some of this research is just

beginning to make a cumulative mark, and some of the

research, for example on thermal comfort, shows how

much variation there is between individuals, making

guidance for school construction somewhat difficult.

Indoor Air Quality

Poor indoor air quality (IAQ) is widespread, and its

effects are too important to ignore. The U.S. General

Accounting Office has found that fifteen thousand

schools suffer from poor IAQ, affecting more than eight

million children or one in five children in America's

schools (General Accounting Office 1995). The IAQ

symptoms identified—irritated eyes, nose and throat,

upper respiratory infections, nausea, dizziness,

headaches and fatigue, or sleepiness—have collectively

been referred to as “sick building syndrome” (EPA

2000).

Ironically, the high incidence of symptoms stemming

from poor IAQ seems to have emerged as an unintended

consequence of the electric power brownouts, oil embar-

goes, and gas lines that characterized the 1970s energy

crisis. In response to that national emergency, many

buildings, including schools, were fitted with air handling

systems and controls that delivered less fresh air than

now is considered adequate. Most recommendations

from the Occupational Safety and Health Administration

(OSHA) and the National Institute of Occupational Safety

and Health (NIOSH) now call for between fifteen and

twenty cubic feet of air per minute per person. These

enhanced ventilation rates not only deliver more ade-

quate supplies of fresh air but also help dilute or remove

contaminants, especially chemical (e.g., formaldehyde,

toluene, and styrene) and biological (e.g., mold and bac-

teria) contaminants that have highly demonstrable 

negative health effects.

Linking IAQ to Student Performance

Most discussions linking IAQ to student performance

depend on a series of simple logical links: poor indoor

air quality makes teachers and students sick—and sick
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students and teachers can't perform as well as healthy

ones (EPA 2000, Kennedy 2001, Leach 1997). This

logic seems unassailable, and researchers are develop-

ing the scientific evidence to support it.

Most notably, poor IAQ has been associated with

increased student absenteeism. For example, Smedje

and Norback (1999) found a positive relationship

between airborne bacteria and mold and asthma in 

children, which in turn increased absentee rates (also

Rosen and Richardson 1999, EPA 2000). Further, the

American Lung Association (ALA) found that American

children miss more than ten million school days each

year because of asthma exacerbated by poor IAQ (ALA

2002, EPA 2000). 

Rosen and Richardson (1999) found that improving air

quality through electrostatic air cleaning technology

reduces absenteeism. Their experiment, conducted in

two Swedish day-care centers, one old and the other

modern, collected data on absenteeism and air quality

over three years. The air cleaning technology was 

operational during only the second of the three test

years, and absenteeism fell during that period in both

schools. But only in the older school did the change

reach statistical significance (absenteeism dropped from

8.31 percent in year one to 3.75 percent in year two,

but upon removing the air cleaners, the rate increased

to 7.94 percent in year three).

Temperature and Humidity

Temperature and humidity affect IAQ in many ways, 

perhaps most significantly because their levels can 

promote or inhibit the presence of bacteria and mold.

For example, a study of Florida classrooms with relative

humidity levels greater than seventy-two percent found

visible mold growth on the ceilings and complaints of

allergy symptoms associated with sick building syndrome

(Bates 1996). At the other end of the humidity scale,

Leach (1997) reported findings of a 1970 study done in

Saskatoon, Saskatchewan, Canada, which found absen-

teeism was reduced in schools by twenty percent as 

relative humidity in the facilities was increased from

twenty-two to thirty-five percent. Wyon (1991) showed

that student performance at mental tasks is affected by

changes in temperature, and Fang et al. (1998) found

that office workers are most comfortable in the low end

of temperature and humidity comfort zones. These 

findings support the idea that students will perform 

mental tasks best in rooms kept at moderate humidity

levels (forty to seventy percent) and moderate tempera-

tures in the range of sixty-eight to seventy-four degrees

Fahrenheit (Harner 1974, Wyon, Andersen, and

Lundqvist 1979).

Ventilation Effects on Performance

It seems obvious that in a sealed space, without the

availability of fresh air from outside, the occupants of

that space will die from asphyxiation. Yet despite this

knowledge, deaths of workers in confined spaces consti-

tute a recurring occupational tragedy (NIOSH 1986).

While we certainly seek to avoid such extreme conditions

in schools, a surprising number of classrooms lack 

adequate ventilation, and evidence is accumulating to

support the common-sense notion that occupants of a

classroom without good ventilation can't function 

normally and can't learn at their full capacity.

The purpose of ventilating classrooms and school build-

ings, at minimum, is to remove or otherwise dilute 

contaminants that can build up inside. Such contami-

nants come from people breathing, from their skin,

clothes, perfumes, shampoos, deodorants, from building

materials and cleaning agents, pathogens, and from a

host of other agents that, in sufficient concentrations,

are harmful.

Schools need especially good ventilation because 

children breathe a greater volume of air in proportion to

their body weight than adults do (Kennedy 2001,

McGovern 1998, Moore 1998) and because schools

have much less floor space per person than found in

most office buildings (Crawford 1998). But because of

the high costs of conditioning the ventilation air in

schools to comfortable temperatures before it is 

circulated, the designers and operators of school build-

ings can be the unwitting architects of learning spaces

that impair learning and health by offering inadequate

ventilation—whether this results from economic meas-

ures, ignorance, neglect, poor maintenance, or some 

combination of these factors.

One of the first symptoms of poor ventilation in a build-

ing is a buildup of carbon dioxide caused by human 
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respiration. When carbon dioxide levels reach 1000

parts per million (about three times what is normally

found in the atmosphere), headaches, drowsiness, and

the inability to concentrate ensue. Myhrvold et al.

(1996) found that increased carbon dioxide levels in

classrooms owing to poor ventilation decreased student

performance on concentration tests and increased 

students' complaints of health problems as compared to

classes with lower carbon dioxide levels. The study was

conducted at eight different European schools on more

than 800 students with results that achieved statistical 

significance.

Despite the clear need for fresh air in schools, the 

systems that are the principal source of ventilation other

than windows don't always deliver adequate supplies of

fresh air. These include not just the ducted systems

influenced by the 1970s energy crisis, which often deliv-

ered only about one third of the fresh air supplies now

deemed adequate (ASHRAE 1989), but a whole variety

of ventilation systems with their own unique problems.

For example, the through-wall unit ventilators specified in

school designs for decades, which connect directly

through the wall to an outside air source and are fitted

with a fan to draw outside air into the classroom

(Strickland 2001), often become shelves for books and

other classroom materials, which in turn restricts fresh

air flow. The intake vents in these systems, through poor

design, siting or neglect, can restrict airflow or can have

their flows restricted by snow or debris at ground level,

for example, which can result in an accumulation of

mold, bacteria, and other contaminants (Crawford

1998). These unit ventilators, beyond creating excessive,

sustained background noise that can hinder learning,

also tend to filter out less air pollution than more mod-

ern ventilation systems, which can lead to higher levels

of volatile organic compounds (VOC) in the air

(Strickland 2001, 364). 

Inadequate ventilation is often a cause of IAQ problems.

A 1989 study by the National Institute for Occupational

Safety and Health found that more than half of the IAQ

problems in the workplace were caused by inadequate

ventilation (NIOSH 1989). A 1992 study by Armstrong

Laboratory found that the two greatest causes of poor

IAQ were inadequate maintenance of heating, ventila-

tion, and air conditioning (HVAC) systems and a lack of

fresh air. A 1998 Cornell University study found that

workers in poorly ventilated offices are twice as likely to

report the symptoms of sick building syndrome as

employees in well-ventilated environments. The study

also found that a relatively small buildup of carbon 

dioxide from human respiration—an indicator of poor

ventilation—is also related to sick building syndrome

(Lang 1998). 

In a recent study, twenty-six percent of Chicago public

school teachers and more than thirty percent of

Washington, D.C., teachers interviewed reported health-

related problems caused by the school facility. Most of

these problems were related to poor indoor air quality,

with teachers reporting that asthma and other respiratory

problems were the main adverse health effect

(Schneider 2002). 

As for scientific evidence for ventilation's effect on per-

formance, two recent papers examining talk times for

registered nurses in call centers found that ventilation

levels had only a small negative effect on productivity

(Federspiel et al. 2002, Fisk et al. 2002). However,

Smedje and Norback (1999) and Wargocki et al. (1999)

reported stronger links. Wargocki et al. found that venti-

lation levels in offices affected performance in logical

reasoning, typing, and arithmetic (also EPA 2000). The

researchers also found that higher carbon dioxide levels

increased the incidence of headaches, which appeared

“to affect human performance during office work by

reducing the inclination to exert effort” (Wargocki et al.

1999, 136). Can we assume that this relationship might

extend to students, perhaps even more so because they

are growing, developing, and attempting to learn new

things? 

Smedje and Norback (1999) in a 1993 survey found

that students with asthmatic symptoms were less likely

to report them two years later if the school they 

attended had installed a new ventilation system in the

meantime. Given that asthma is among the leading

causes of absenteeism in American schools, we can

assume that improved ventilation can bring about less

asthma, better school attendance, and improved 

academic performance.

Walinder et al. (1997) found that schools in Sweden

with the lowest ventilation rates had VOC concentrations

two to eight times higher than schools with adequate

ventilation, and students in these schools were more
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likely to have swelling of the nasal mucosa, a symptom

associated with sick building syndrome that could lead

to absenteeism.

Though we know that some specific components of

indoor air quality will likely affect students, rigorous 

studies comparing the individual effects and the interac-

tive effects of different aspects of air quality still are

needed. As Woods et al. note, “Building managers and

other fiscal decision-makers still tend to minimize the

value of environmental control. This may be in part

caused by the absence of scientific, quantifiable data to

support decisions addressing health impacts.” Woods

also argues that most previous field studies have not

had adequate control groups, and many studies have

been anecdotal. Moreover, most studies have focused

on single environmental media, leaving aside the critical

issue of interaction effects between daylighting, air qual-

ity, noise, thermal comfort, or other factors that affect

learning (Woods et al., no date, 1–2). 

Given these problems, it is perhaps not surprising that

the American Public Health Association (2000) has criti-

cized the U.S. Department of Education for the lack of

scientific research in this area. 

There may be some improvements in the state of knowl-

edge in the future. One promising study is a three-year

research project launched in 2001 by the HP-Woods

Research Institute. Based on a rigorous research design

with treatment and control groups, the study is to focus

on student performance, health, and productivity

(improved performance compared to the cost of creating

that performance) at differing levels of IAQ and with 

different mechanisms in place for solving IAQ problems.

The study is intended to follow third and fourth graders

in six schools from two areas in Montgomery County,

Maryland.

The Center for the Built Environment (CBE) at the

University of California at Berkeley has placed ventila-

tion's effects on productivity on its research agenda, so

perhaps it will find new scientific evidence that will yield

better assessments of ventilation's effects on student

performance.

The federal government may act as a catalyst for more

research. The No Child Left Behind Act of 2001 calls for

more research into IAQ and student performance.

Specifically, Section 5414 of the bill calls for the

Department of Education to conduct a “study regarding

the health and learning impacts of environmentally

unhealthy public school buildings on students and teach-

ers” (U.S. Congress 2002). The bill goes further,

requesting that the Department of Education make 

recommendations to Congress on how to bring schools

into compliance with environmental health standards

and the cost of such an effort. While no date exists

determining when such a study takes place, it should

eventually provide much needed guidance for policy

makers.

The current lack of specific knowledge makes it difficult

for policy makers to create definitive IAQ standards.

However, while scientists, engineers, architects, and oth-

ers seek to quantify more exactly the precise links

between IAQ and student performance, some school dis-

tricts are investing extra effort and resources to ensure

that fresh air in schools is plentiful and readily available

to students and teachers. Minneapolis schools—where

the design and construction of school buildings is man-

aged to maximize air quality—are a case in point (Leach

1997, 32). The list of such “demonstration” projects is

expanding. Indeed, there is a growing movement to con-

struct schools that provide not only good indoor air qual-

ity and thermal comfort but also utilize high-performance

energy-saving HVAC systems coupled to other advanced

building systems, including environmentally preferable

building materials and products in order to produce 

quality schools that promote rather than detract from

the health and productivity of occupants over their life

(SBIC 2000). 

IAQ and Environmental Justice

As with several other areas reported in this publication

linking the quality of school facilities to student perform-

ance, some researchers are directly concerned about

the disproportionate effect of poor air quality in schools

on students from racial minority groups and from fami-

lies having lower socio-economic status. 

Most notably, the Children's Environmental Health

Network's (CEHN) 1997 conference on the exposure of

children to environmental hazards reported that children

from racial minorities are more likely to encounter poor

IAQ. The proceedings of the CEHN conference stated
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that Black and Hispanic neighborhoods have a dispro-

portionate number of toxic waste facilities in their neigh-

borhoods and that eighty percent of Hispanics live in

neighborhoods where air quality does not meet EPA

standards (CEHN 1997). While this finding does not

specifically focus on schools, the existence of poor qual-

ity air in these neighborhoods may parallel poor quality

air indoors in schools.

Statistics from the General Accounting Office report on

school facilities in 1996 directly confirm that schools serv-

ing poor and minority students do suffer disproportionate-

ly from poor IAQ (General

Accounting Office 1996). Of

schools where less than forty

percent of their students

were eligible for free lunch,

approximately sixteen per-

cent reported unsatisfactory

IAQ, but of schools where

more than forty percent of

students were eligible for

free or reduced-cost lunch,

almost twenty-three percent

reported having unsatisfac-

tory IAQ. Similarly, fewer than eighteen percent of schools

with less than twenty and one-half percent minority stu-

dents reported unsatisfactory IAQ. In contrast, more than

twenty percent of schools with minority populations be-

tween twenty and one-half percent and fifty and one-half

percent reported unsatisfactory IAQ, and almost twenty-

three percent of schools with minority populations greater

than fifty and one-half percent reported unsatisfactory

IAQ.

As with so many other issues linking school facilities to

educational outcomes, the demands of environmental

justice and social justice overlap to call attention to the

disproportionate burden that poor and minority students

carry in education.

Thermal Comfort

Researchers have been studying the temperature range

associated with better learning for several decades.

Harner (1974) found that the best temperature range for

learning reading and math is sixty-eight to seventy-four

degrees Fahrenheit and that the ability to learn these

subjects is adversely affected by temperatures above

seventy-four degrees Fahrenheit. As temperature and

humidity increase, students report greater discomfort,

and their achievement and task-performance deteriorate

as attention spans decrease (King and Marans 1979).

McGuffey (1982) was one of the first to synthesize exist-

ing work linking heating and air conditioning to learning

conditions, and her work still is widely cited.

Research also shows that even within commonly accept-

able temperature spans, there are specific ranges that

increase individual performance. It is not feasible, how-

ever, to provide every stu-

dent in a common space

with the temperature or

humidity that best suits him

or her.

Thermal factors may serious-

ly degrade teachers' abilities

to teach and may also affect

their morale. In the 2002

follow-up study to the school

daylighting study completed

in 1999 by the Heschong

Mahone Group, environmental control was found to be

an important issue for teachers, especially for those who

lacked full environmental control:

Teachers seemed to hold a basic expectation that

they would be able to control light levels, sun

penetration, acoustic conditions, temperature,

and ventilation in their classrooms. They made

passionate comments about the need for

improvement if one or more of the environmental

conditions could not be controlled in their class-

rooms (Heschong 2002).

Lowe (1990) found that the best teachers in the country

emphasized their ability to control classroom tempera-

ture as central to the performance of teachers and 

students. Lackney (1999) showed that teachers believe

thermal comfort affects both teaching quality and 

student achievement. Corcoran et al. (1988) focused on

how school facilities’ physical conditions affect teacher

morale and effectiveness. They conclude that problems

caused by working conditions may result in higher

absenteeism, reduced effort, lower effectiveness in the

classroom, low morale, and reduced job satisfaction.

“Teachers seemed to hold a basic

expectation that they would be

able to control light levels, sun

penetration, acoustic conditions,

temperature, and ventilation in

their classrooms.”
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Lighting

Classroom lighting plays a particularly critical role in 

student performance (Phillips 1997). Obviously, students

cannot study unless lighting is adequate, and there have

been many studies reporting optimal lighting levels (see

Mayron  et al. 1974, Dunn et al. 1985, 866). Jago and

Tanner's review (1999) cites results of seventeen studies

from the mid-1930s to 1997. The consensus of these

studies is that appropriate lighting improves test scores,

reduces off-task behavior, and plays a significant role in

students’ achievement.

Recently there has been renewed interest in increasing

natural daylight in school buildings. Until the 1950s, 

natural light was the predominant means of illuminating

most school spaces, but as electric power costs

declined, so too did the amount of daylighting used in

schools. According to Benya, a lighting designer and

consultant, recent changes, including energy-efficient

windows and skylights and a renewed recognition of the

positive psychological and physiological effects of 

daylighting, have heightened interest in increasing 

natural daylight in schools (Benya 2001).

Lemasters' (1997) synthesis of fifty-three studies 

pertaining to school facilities, student achievement, and

student behavior reports that daylight fosters higher 

student achievement. The study by the Heschong

Mahone Group (1999), covering more than 2000 class-

rooms in three school districts, is perhaps the most cited

evidence about the effects of daylight. The study indi-

cated that students with the most classroom daylight 

progressed twenty percent faster in one year on math

tests and twenty-six percent faster on reading tests than

those students who learned in environments that

received the least amount of natural light (also

Plympton, Conway, and Epstein 2000). There were some

questions that could not be answered by the original

Heschong study, such as whether the higher perform-

ance was driven at least in part by better teachers being

assigned to the classrooms that received more daylight.

A follow-up study surveyed teachers in one of the 

districts and added information on teacher characteris-

tics to the analysis. This new report found that the effect

of daylighting remained both positive and significant.

Other studies are currently in process to try to validate

the results in another school district and determine more

detail about a possible mechanism for such an effect.

While the scientific foundation linking daylighting to

learning is accumulating, there have been distractions

and fads that affect school lighting decisions. For exam-

ple, there has been an ongoing controversy about 

so-called “full-spectrum” fluorescent lighting, and some

schools have been re-lamped at considerable expense to

offer this perceived benefit (the lamps themselves are

several times more expensive than conventional lamps

and produce significantly less light). But according to

Gifford, research on the effects of full-spectrum lighting

has been “inexpert” (Gifford 1994, 37), and the strong

claims made about such lighting have been based on

poor research that does not meet even rudimentary

standards of scientific investigation. Indeed, in 1986,

the U.S. Food and Drug Administration instructed the

Duro Test Corporation, makers of Vita-lite and promoters

of UV enhanced “full-spectrum” lamps, to cease and

desist from making claims about any health benefits

from non-clinical applications of this type of light source

(Benya 2001, Gifford 1994).

While there are serious questions about the effects of

full-spectrum fluorescent lighting, there is sufficient 

reason to believe that daylight provides the best lighting

conditions.  

There also have been studies attempting to correlate

elements such as color and aesthetic appeal with 

student achievement. One example is Cash's report

(1993) that student achievement improved when walls

were painted pastel colors instead of white. The appeal

of physical conditions such as color may vary consider-

ably among individuals, and there is a good opportunity

here for further work with definitive recommendations.

Acoustics 

The research linking acoustics to learning is consistent

and convincing: good acoustics are fundamental to good

academic performance.

In one of their many syntheses of existing work, Earth-

man and Lemasters (1998) reported three key findings:

that higher student achievement is associated with

schools that have less external noise, that outside noise
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causes increased student dissatisfaction with their class-

rooms, and that excessive noise causes stress in 

students (1998, 18).

Crandell et al. (1995) and Nabelek and Nabelek (1994)

reviewed the literature linking the acoustical environment

in a classroom to the academic achievement of children

and have linked levels of classroom noise and reverbera-

tion to reading and spelling ability, behavior, attention,

concentration, and academic achievement in children

(also ASHA 1995, Crandell 1991, Crandell and Bess

1986, and Crandell et al. 1995). Evans and Maxwell

(1999) examined 100 students enrolled in two New York

City schools, one of which was in the flight path of an

airport. The students exposed to the air-traffic noise

scored as much as twenty percent lower on a reading

test than children in the other school.

There also is evidence of a cumulative effect of exces-

sive classroom noise on a child's academic achievement

level. These problems are more acute for children who

may have hearing impediments and may affect the

detection of such impediments (Nelson and Soli 2000).

It also is generally agreed (Fisher 2000) that high noise

levels cause stress. Noise levels influence verbal interac-

tion, reading comprehension, blood pressure, and cogni-

tive task success and may induce feelings of helpless-

ness, inability to concentrate, and lack of extended

application to learning tasks.

Teachers attach importance to noise levels in classrooms

and schools. Lackney (1999) found that teachers

believe that noise impairs academic performance.

Indeed, it appears that external noise causes more 

discomfort and lowered efficiency for teachers than for 

students (Lucas 1981). This factor could lower the qual-

ity of teaching and, ultimately, learning.

Clearly, classroom acoustics matter, and yet Feth and

Whitelaw (1999) found that the acoustics of many class-

rooms are poor enough to make listening and learning

difficult for children. Their study of thirty-two classrooms

in central Ohio primary schools found that only two met

the standards recommended by the American Speech-

Language-Hearing Association (ASHA).

Other studies cite acoustics problems in schools. For

example, a third of the school systems cited in a 1995

General Accounting Office study reported that poor

acoustics were their most serious environmental concern

(General Accounting Office 1995). Studies of elementary

and secondary school classrooms revealed that exces-

sive background noise, which competes with the speech

of teachers, aides, classmates, and audio-educational

media, is common even in new classrooms (U.S.

Architectural and Transportation Barriers Compliance

Board 1999).

Acoustical performance is an important consideration in

the design of classrooms, according to the U.S.

Architectural and Transportation Barriers Compliance

Board (2002), an independent federal agency devoted

to accessibility for people with disabilities. The board

writes:

Research indicates that high levels of background

noise, much of it from heating and cooling sys-

tems, adversely affect learning environments, par-

ticularly for young children, who require optimal

conditions for hearing and comprehension. Poor

acoustics are a particular barrier to children with

a hearing loss. For the past several years, the

Board has worked with the private sector in the

development of classroom acoustics standards as

an alternative to rulemaking of its own. In 1999,

the Board partnered with the Acoustical Society

of America (ASA) on the development of a new

standard for acoustics in classrooms that takes

into account children who are hard of hearing.

The standard, completed in 2002, has been

approved as ANSI/ASA S12.60-2002, Acoustical

Performance Criteria, Design Requirements and

Guidelines for Schools. It sets specific criteria for

maximum background noise (thirty-five decibels)

and reverberation (0.6 to 0.7 seconds for unoc-

cupied classrooms). These and other specifica-

tions are consistent with long-standing recom-

mendations for good practice in acoustical

design. 

When these standards are implemented, schools may

face significant costs. For example, many existing HVAC

systems, particularly room unit ventilators, will exceed

these noise standards.

While science is clearly linking daylighting, acoustics,

and indoor air quality to learning outcomes, it is harder

to scientifically measure the effects on learning of such
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factors as building quality and size or the way that a

building may be divided into different learning spaces

and different-sized classrooms. Almost all the other

research discussed here so far is fairly tightly focused on

single environmental (or closely related) factors, and

many of the conditions can be directly measured (includ-

ing decibel levels, air flows, lumens, and so on).

However, when we begin to look at the effects of more

complex variables, such as the overall quality of school

buildings, school size, or class size, we immediately see

that these factors or “inputs” are multitudinous and 

multidimensional—making it much harder to identify and

isolate precise measures and effects. The outcomes also

are harder to isolate and measure accurately, although

over the past twenty years, standardized test scores

have been a principal measure of learning outcomes.

And in much of this work discussed below, higher test

scores have become the holy grail of facilities reform.

Building Age, Quality, 
and Aesthetics

McGuffey's 1982 synthesis of earlier studies correlated

student achievement with better building quality, newer

school buildings, better lighting, better thermal comfort

and air quality, and more advanced laboratories and

libraries. More recent reviews by Earthman and

Lemasters (1996, 1998) report similar links between

building quality and higher test scores. For example,

researchers studying Georgia's primary schools found

that fourth-grade students in non-modernized buildings

scored lower in basic skills assessments than students in

modernized or new buildings (Plumley 1978). Similarly,

Chan (1979) found that eighth-grade students scored

consistently higher across a range of standardized tests

if housed in new or modernized buildings. Bowers and

Burkett (1987) found that students in newer buildings

outperformed students in older ones and posted better

records for health, attendance, and discipline. The study

attributed approximately three percent of the variance in

achievement scores to facility age, after considering

socio-economic differences in the student populations.

In more recent work, Phillips (1997) found similar

improvements in newer facilities, and Jago and Tanner

(1999) also found links between building age and 

student achievement and behavior.

Clearly, there is consensus that newer and better school

buildings contribute to higher student scores on stan-

dardized tests (Plumley 1978; Edwards 1992; Cash

1993; Earthman and Lemasters 1998; Hines 1996),

but just how much varies depending on the study and

the subject area. For example, Phillips (1997) found

impressive gains in math scores, but Edwards (1992)

found much lower gains in social sciences.

Isolating the independent effects of age and building

condition is essential to studies such as these but may

be difficult to do; a building’s age can be ascertained

from public records, but its condition is harder to gauge.

Building quality actually may have less to do with age

and more to do with the budget for that particular build-

ing. In older buildings, a lack of maintenance can ruin

an otherwise high-quality building; in new buildings,

funding limitations can result in a brand new building of

inferior quality. Any careful study must account for these

factors.

Indeed, some researchers have tried to rigorously iden-

tify the effect of building quality independent of building

age. Andersen (1999) studied the relationship of thirty-

eight middle-school design elements to student scores

from twenty-two schools on the Iowa Test of Basic Skills

and found positive correlations with twenty-seven 

elements. Maxwell (1999) found a correlation between

newer facilities and student performance levels and a

significant relationship between upgraded facilities and

higher math scores. But her study also found lower 

student performance during the renovation process,

since classes can be disrupted during renovation. In at

least one case (Claus and Girrbach 1985), reading and

math scores improved among the better students when

buildings were renovated, but the scores fell among the

lowest-performing students.

Lewis (2000) tried to identify the independent effects of

school quality in a study of test scores from 139 schools

in Milwaukee and found that good facilities had a major

impact on learning.

Stricherz (2000) notes that student achievement lags in

inadequate school buildings but suggests there is no

hard evidence to prove that student performance rises

when facilities improve well beyond the norm. “Research

does show that student achievement lags in shabby

school buildings—those with no science labs, inade-
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quate ventilation, and faulty heating systems,” Stricherz

says. “But it does not show that student performance

rises when facilities go from the equivalent of a Ford to a

Ferrari—from decent buildings to those equipped with

fancy classrooms, swimming pools, television-production

studios, and the like.”

While many studies link the effects of building quality to

academic achievement, other studies tie building quality

to student behavior. Vandalism, leaving early, absen-

teeism, suspensions, expulsions, disciplinary incidents,

violence, disruption in class, tardiness, racial incidents,

and smoking all have been used as variables in these

studies.

More than sixteen studies collated by McGuffey (1982)

found fewer disciplinary incidents as building quality

improved. Discipline also was better in newer buildings.

However, later reports (Edwards 1992; Cash 1993)

found that disciplinary incidents actually increased in

schools with newer and better buildings—perhaps

caused by the stricter discipline standards in these

newer schools, among other factors.

In studying how school quality relates to achievement

and behavior, the criteria that Earthman et al. (1995)

used included factors such as structural differences and

open space as indicators of quality. They found that

schools farther up the overall quality index had fewer

disciplinary incidents, but schools that rated higher only

on the structural component had more disciplinary 

incidents.

A recent study in Great Britain by Pricewaterhouse-

Coopers (2001) linked capital investment to academic

achievement and other outcomes such as teacher moti-

vation, school leadership, and student time spent on

learning. This study combined quantitative and qualita-

tive analysis and was based on interviews with teachers

and headmasters. Its quantitative analysis found weak

and inconsistent relationships between capital expendi-

tures and outcomes. However, the study's surveys found

a stronger link between capital expenditures and motiva-

tion and leadership. The researchers concluded (p. 42): 

• Good teaching takes place in schools with a good

physical environment;

• Good school leadership can also be found in

schools with a high-quality capital stock;

• The general attitudes, behavior, and relationships

amongst pupils and staff are more conducive to

learning in those schools which have had signifi-

cant capital investments.

A careful look at the data reported by Pricewaterhouse-

Coopers shows some weaknesses in the study. For

example, most of the data collected by Pricewater-

houseCoopers was used in an econometric production

function analysis. As with virtually all such studies, the

analysis found few, if any, relationships linking capital

spending and academic achievement. The study's organ-

izers then turned to interviews and other more impres-

sionistic data upon which to base their findings. But the

data they collected were not particularly useful in helping

policy makers decide how to allocate monies across 

different categories of expenses. For example, no one

would be able to know from the study whether it would

be better to invest in improved air quality or to ensure

that classrooms met certain acoustics standards.

While existing studies on school building quality basically

point to improved student behavior and better teaching

in higher-quality facilities, what is needed is more firm

policy advice about the types of capital investments that

would be most conducive to learning and to good teach-

ing. This would help those who manage construction 

dollars better target and maximize the return on such

investments.

School Size

Schools in the United States have grown larger and 

larger, but how this growth affects learning is still being

explored. Buildings housing two or three thousand 

students are not uncommon; high schools in some large

cities house five thousand students (Henderson and

Raywid 1994). The trend toward large schools stems

from several historical processes, including school 

district consolidation and the belief that large schools

can deliver education with major economies of scale. As

a result of rural school district consolidation and lack of

available sites and population growth in central cities,

large schools began appearing in this country as early as

1869. The post-WWII baby boom and concurrent popula-

tion shift from city to suburbs made larger schools 

commonplace.
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These trends accelerated as a result of the Cold War.

When Sputnik was launched in 1957, so too was our

nation's desire to quickly graduate scientists to meet

that perceived challenge. Close on Sputnik's heels came

Conant's 1959 book, The American High School Today,
calling the small high school America's number one 

education problem and suggesting its elimination be a

top priority (Conant 1959, 37–38).

Although what Conant considered an appropriate size for

schools was not that large by today's standards, his book

became part of a school facilities planning mentality that

saw larger and larger schools

constructed routinely. And

these newer, larger schools

often have been sited away

from neighborhoods.

Today, ironically, despite the

need for more classrooms

because of renewed enroll-

ment growth, many neighbor-

hoods face losing their

schools because of declining

enrollments or school con-

solidation. According to estimates of the Building Educa-

tion Success Together team (BEST), nearly 200 schools

in Chicago, Cleveland, Columbus, Cincinnati, and Wash-

ington, D.C., may be closed or consolidated because

they have smaller student populations than they were

originally designed for (BEST 2002). Yet this decision is

being made even while evidence accumulates that small

schools may work better than large ones, especially for

students with lower socio-economic status. Indeed,

there's an impressive body of literature linking small

school size to positive outcomes. This literature is worth

studying—but with three caveats:

First, while the evidence affirms small is generally better,

the definition of small varies across studies. At one level

there is the question about whether or not policy makers

should be aiming to create schools of some specific

size. In contrast, many studies are looking at the effects

of size as a “continuous” variable. There is some 

evidence that no matter the size distribution, the smaller

schools in the distribution enhance achievement

(Howley, Strange, and Bickel 1999). This finding implies

that a policy of smaller size, no matter the starting point,

and notwithstanding any absolute definition of small-

ness, is appropriate. And as shown below, this may be

especially true in low-income communities. But despite

the possibility that any reduction in size is good, the

consensus seems to be that small-school benefits are

achieved in the 300- to 400-student range for elemen-

tary schools and less than 1,000 students for high

schools (Cotton 1996). 

Second, the evidence on various reforms to create small

schools through mechanisms such as schools-within-

schools, where large schools are subdivided into “hous-

es” or “academies,” is

nowhere near as extensive

or conclusive as the evi-

dence on school size. This is

partly because these

reforms are relatively new

and partly because arrange-

ments that create schools

within a school vary so

widely. Cotton (2001) has

produced perhaps the best

review of what we currently

know about these arrange-

ments to create more intimate learning places.

Third, much of the work linking school size to education

outcomes derives from case studies and other less

quantitative evidence. While the evidence calls for small

schools, specific findings will need to withstand stronger

scrutiny.

With these caveats in mind, there is a growing body of

research linking smaller school size to higher student

achievement. In one of the earliest studies, Barker and

Gump (1964) used sophisticated sociological concepts

and measurements to link the size of a school as an

“ecological environment” to the behavior of individual

students. 

The large school has authority: its grand exterior

dimensions, its long halls and myriad rooms, and

its tides of students all carry an implication of

power and rightness. The small school lacks such

certainty: its modest building, its short halls and

few rooms, and its students, who move more in

trickles than in tides, give an impression of casual

“A specific benefit associated with

smaller schools is higher student

achievement, an 

especially significant outcome

given the importance now 

accorded to test scores.”
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or not quite decisive educational environment 

(p. 195).

Barker and Gump conclude that these outside “views”

are wrong and that there are strong forces within small

schools that create, stimulate, and even compel 

students to become more active and involved with

school events and learning than in large schools. The

authors concentrated on extra-curricular activities and

found that the proportion of students engaged in these

activities was as much as twenty times higher in the four

small schools they studied compared to the largest one.

More students in the smaller schools were involved in a

wider range of activities, and many more students held

leadership positions than in the largest schools. And the

students in the smaller schools were not only more

involved but more satisfied with their experiences 

(ch. 12).

Barker and Gump were among the first to demonstrate

diminishing returns to increasing school size. While they

recognized that big schools may be able to provide some

services that small schools cannot, ultimately they 

concluded that: "It may be easier to bring specialized

and varied behavior settings to small schools than to

raise the level of individual participation in large schools"

(p. 201).

The soundness of these observations has withstood the

test of many newer studies. In one recent and well-

known study linking school size to beneficial outcomes,

Wasley et al. (2000) argue that small schools can:

• improve education by creating small, intimate

learning communities where students are 

well-known and can be encouraged by adults 

who care for them and about them,

• reduce isolation that adversely affects many 

students,

• reduce discrepancies in the achievement gap that

plagues poor children, and

• encourage teachers to use their intelligence and

skills.

In addition, small schools often encourage parental

involvement, which benefits students and the entire

community (Schneider et al. 2000).

Nathan and Febey (2001) identify similar beneficial 

outcomes. In their highly regarded study, “Smaller, Safer,

Saner, Successful Schools,” they argue that smaller

schools, on average, can provide:

• a safer place for students,

• a more positive, challenging environment,

• higher achievement,

• higher graduation rates,

• fewer discipline problems, and

• greater satisfaction for families, students, and

teachers.

Raywid (1999) aptly summarizes the value of small

schools. She says that students in these schools “make

more rapid progress toward graduation, are more satis-

fied with small schools, fewer of them drop out than

from larger schools, and they behave better in small

schools.” Indeed, Raywid concludes that: “All of these

things we have confirmed with a clarity and at a level of

confidence rare in the annals of education research.”

(Also see Howley 1994, Irmsher 1997, and Cotton

1996, 2001.)

A specific benefit associated with smaller schools is

higher student achievement, an especially significant

outcome given the importance now accorded to test

scores. Fowler and Walberg (1991) found that school

size was the best predictor of higher test scores in 293

New Jersey secondary schools, even considering widely

varying socio-economic factors. Lee and Smith (1997)

using the National Educational Longitudinal Study linked

school size with higher performance, and Keller (2000)

showed that small schools consistently outperformed

large ones, based on evidence from 13,000 schools in

Georgia, Montana, Ohio, and Texas (also Duke and

Trautvetter 2001). There is considerable evidence on this

point contained in reviews by Howley, Cotton, and

Raywid. Here’s how Cotton (1996) summarizes her read-

ing of existing studies:

About half the student achievement research

finds no difference between the achievement lev-

els of students in large and small schools, includ-

ing small alternative schools. The other half finds

student achievement in small schools to be supe-

rior to that in large schools. None of the research

finds large schools superior to small schools in
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their achievement effects. Consequently, we may

safely say that student achievement in small

schools is at least equal—and often superior—to

student achievement in large schools.

Achievement measures used in the research include

school grades, test scores, honor roll membership, sub-

ject area achievement, and assessment of higher-order

thinking skills.

Perhaps there is even stronger evidence linking the

effects of small school size and higher performance in

communities having low socio-economic status.

Pertinent findings often stem from the Matthew Project,

inspired by the 1988 work of Friedkin and Necochea,

who presented empirical evidence linking smaller schools

with stronger academic performance in impoverished

communities. Over time, Friedkin’s and Necochea's find-

ings have been replicated in studies conducted in school

districts in Arkansas, Georgia, Ohio, Montana, Texas, and

West Virginia, and in districts in California other than

those Friedkin and Necochea studied (see Howley and

Bickel 1999, Howley 1995). While specific effects vary

from study to study, and while the definition of small

varies across studies, the cumulative evidence in these

works is that smaller school size leads to higher perform-

ance in poor communities.

In general, school size has been tied to other desirable

outcomes besides better academic performance.

•Small schools can reduce violence and disruptive

behavior. Smaller schools seem to reduce negative 

student behavior, especially among students of low

socio-economic status (see especially Gregory 1992,

Stockard and Mayberry 1992, and Kershaw and Blank

1993). The research here tends to be more anecdotal,

however, based on case studies, and it lacks the quality

of work that links school size to achievement.

•Small schools can improve a wide range of stu-

dent attitudes and behavior. Smaller schools seem to

reduce the anonymity and isolation that students some-

times experience (Barker and Gump 1964), and they

may increase students' sense of belonging. Fowler and

Walberg (1991) argue that both large school size and

large district size were associated with reductions in 

participation in school activities, satisfaction, atten-

dance, feelings of belonging, and other measures of

school climate (see also Stockard and Mayberry 1992,

Foster and Martinez 1985). Small schools also seem to

have lower dropout rates (Toenjes 1989, Pittman and

Haughwout 1987, Stockard and Mayberry 1992), higher

attendance rates (Fowler 1995, Howley 1994), and

higher graduation rates (Farber 1998).

•Small schools can improve teacher attitudes. There

is less research on this point, but most of it links smaller

schools to higher levels of cooperation between teach-

ers, better relations with school administrators, and

more positive attitudes toward teaching (see Hord 1997,

Gottfredson 1985, Stockard and Mayberry 1992). Lee

and Loeb (2000) found more positive teacher attitudes

in the small schools that planners created in Chicago as

part of a city-wide plan to reduce school size.

•Small schools may be cost effective. Many studies 

dispute the often-heard justification for consolidating

smaller schools into larger ones based on economies of

scale. These works document the absence of economies

of scale in public organizations and especially in public

organizations that are labor intensive, such as schools.

The evidence is fairly conclusive that economies of scale

quickly become dis-economies of scale as schools grow

in size (Steifel et al. 2000, Gregory 1992, Walberg

1992, Robertson 1995). Indeed, Gregory (1992, 5)

writes:

The perceived limitations in the program that

small high schools can deliver, and their pre-

sumed high cost, regularly have been cited as

justifications for our steady march toward

giantism. The research convincingly stamps both

of these views as misconceptions.

Not only does the cost of education increase with larger

schools, but related research shows that curricula do not

improve with increased school size. Indeed, some

research indicates that the supposed improvements in

curricula associated with school size face rapidly dimin-

ishing marginal returns. Pittman and Haughwout (1987,

337) argue that “It takes a lot of bigness to add a little

variety.”

•Public opinion data confirm a preference for small

schools. In February 2002, the public opinion research

organization Public Agenda released a study endorsing

small schools. Based on surveys of parents, teachers,
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and students, the report notes that more than two-thirds

of the parents interviewed believed that smaller high

schools offer a better sense of belonging and commun-

ity, have administrations that would be more able and

likely to identify poorly performing teachers, and would

be better able to tailor instruction to individual needs.

Conversely, two-thirds of the parents interviewed thought

that larger schools were more likely to have discipline

problems. Based on these findings, Public Agenda

(2002, 1) concluded:

The latest idea in America's ongoing debate on

education reform has been a simple one: when it

comes to schools, small is beautiful. A group of

influential reformers says the U.S. trend toward

larger and larger school buildings is creating

schools that are difficult to manage in which stu-

dents feel alienated and anonymous. These advo-

cates call for high schools of around five hundred

pupils, saying teenagers thrive in more personal

settings. The kind of comfortable, informal com-

munication that takes place readily in a small

institution is simply not feasible, these advocates

say, in a larger, more harried one.

In their study about what motivated parents to seek

vouchers available through the Children's Scholarship

Fund, a nationwide privately funded voucher program

targeted at low income families, Peterson et al. (2001)

argued that, among other reasons parents chose to par-

ticipate in the program, “Parents applied for vouchers

partly in order to shift from the larger schools in the pub-

lic sector to the smaller schools generally available in

the private sector” (p. 16).

Based on the cumulative findings on school size, Ayers

et al. (2000) argue that making schools smaller is the

“ultimate reform.” While this argument certainly would

benefit from better research across all these issues and

by a more precise definition of small, findings now indi-

cate that reducing school size can produce considerable

benefits across a range of outcomes—and there is little

evidence showing that reducing school size will produce

negative outcomes. This is especially true for children

and communities ranked lower in socio-economic status.

Class Size

Class size is an important factor in school design and

drives a host of costly facility-related issues that are part

and parcel of the school building's planning, design, 

construction, cost, maintenance, and operation. Given

that education is labor intensive, class size is a big 

factor in determining the number of teachers needed

and, hence, how much education will cost. While social

scientists are engaged in an intense debate over the

effects of class size on educational outcomes, there is

widespread popular belief that smaller classes are better.

Of the teachers surveyed by Public Agenda, seventy 

percent said that small class size is more important to

student achievement than small school size. This prefer-

ence for smaller classes is being codified in law: nearly

half the states have enacted legislation and are spend-

ing hundreds of millions of dollars each year to reconfig-

ure school buildings to reduce the student-teacher ratio

to twenty or fewer students per teacher (National

Association of Elementary School Principals 2000).

At the national level, the Clinton administration made

class size reduction a centerpiece of its educational

reform efforts, and the Bush administration has followed

suit. Despite the popularity of small classes, the scien-

tific evidence linking class size to achievement is

mixed—and hotly contested.

The Debate Over Class Size 

The debate in the literature over class size is often highly

technical and focuses on fights over appropriate meth-

ods for using metanalysis to identify patterns in existing

work. Much of this work has been done by economists

focusing on the efficiency of education measured by the

effects of different inputs, such as class size, to educa-

tional outputs, such as test scores.

One of the leading scholars in this field, Eric Hanushek,

believes that educational inputs, including class size, are

not associated with higher performance (Hanushek

1997, 1999). The outputs he gauges usually are test

scores measured by the National Assessment of

Educational Progress (NAEP), a long-term project admin-

istered by the National Center for Education Statistics.
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(For more information on NAEP see

http://nces.ed.gov/nationsreportcard/about/)
Hanushek has collected a set of studies that begin with

the Coleman report and run through 1994, and each of

these studies includes estimates of how some school fac-

tor (such as class size, for example) affects some desired

academic output (such as test scores). Equations that link

such inputs to outputs are called a production function,

and Hanushek's original database consisted of 377 differ-

ent production function estimates contained in ninety

individual publications. According to Hanushek (1997), 

of these estimates, 277

include some measure of 

student/teacher ratios (not

class size) and of these, only

fifteen percent find statisti-

cally significant effects show-

ing that lower student/

teacher ratios increased per-

formance, while an almost

equal number (thirteen per-

cent) report that lower stu-

dent/teacher ratios reduced

test scores. In the handful of studies that have actual

measures of class size, the results also are mixed.

In a number of publications, Greenwald, Hedges, and

Laine have attacked Hanushek's methodology and find-

ings. A 1996 article in the Review of Educational
Research sets forth their reasoning. They argue that,

based on their analysis of a larger set of production

functions than Hanushek used, “A broad range of school

inputs are positively related to student outcomes, and

that the magnitude of the effects are sufficiently large to

suggest that moderate increases in spending may be

associated with significant increases in achievement”

(Greenwald, Hedges, and Laine 1996, 362).

Similarly, Krueger (2000) argues that Hanushek's find-

ings are based on a flawed methodology. According to

Krueger, Hanushek's reported findings are derived by

weighting all the studies included in his database 

equally, thus placing a disproportionate weight on a

small number of studies that use small samples and

mis-specified models. Krueger argues further that

Hanushek exercised “considerable discretion” in applying

his own selection rules. According to Krueger,

“Hanushek's procedure of extracting estimates assigns

more weight to studies with unsystematic or negative

results” (p. 10).

Using a different (and easily defended) weighting rule

that corrects for the number of results reported in the

same study, Krueger shows that studies with positive

effects of class size are almost sixty percent more preva-

lent than studies with negative effects. In a second

exploration of the effects of weighting schemes, Krueger

weights the studies in Hanushek's database by the qual-

ity of the journal in which it appeared (utilizing impact

scores calculated by the

Institute for Scientific

Information based on the

average number of citations

to articles published in the

journals in 1998). Using this

weighting method, positive

findings again are twice as

likely as negative findings.

Hunt (1997, ch. 3) provides

more detail on the rather

intense arguments that

greeted Hanushek's work. Collectively, the work of

Krueger, Greenwald, Hedges, and Laine has undermined

the strength of Hanushek's argument—but the issue is

far from settled.

While Hanushek has been a driving force in staking out

the “class size doesn't matter” position, other

researchers using a range of data also have found that

reducing class size has no effect on educational 

outcomes. For example, Hoxby (2000), using naturally

occurring variation in class sizes in a set of 649 elemen-

tary schools, finds that class size has no effect on 

student achievement. An analysis of the relationship

between class size and student achievement for Florida

students using 1993–94 school level data found no

relationship between smaller classes and student

achievement (State of Florida 1998). Similarly, Johnson

(2000) finds no effect of class size on 1998 NAEP read-

ing scores, other things being equal. While many studies

use student/teacher ratios, Johnson uses class size, and

he compares students' performance in classes that have

both more and less than twenty students and finds no

difference. However, Johnson notes that the range of

“Collectively, the work of Krueger,

Greenwald, Hedges, and Laine

has undermined the strength of

Hanushek's argument—but the

issue is far from settled.”
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class sizes in his database may not be sufficient, since

some researchers such as Mosteller (1995) and Slavin

(1989) find effects only for very large declines in class

size.

In contrast, Robinson and Wittebols (1986), using a

related cluster analysis approach of more than one 

hundred relevant research studies (in which similar kinds

of research studies are clustered or grouped together),

concluded that the clearest evidence of positive effects

of smaller class size is in the primary grades, particularly

kindergarten through third grade, and that reducing class

size is especially promising for disadvantaged and minor-

ity students.

More positive conclusions on the influence of class size

have been drawn from an analysis of Texas schools.

Using data from more than 800 districts containing more

than 2.4 million students, Ferguson (1991) found signifi-

cant relationships among teacher quality, class size, and

student achievement. For first through seventh grades,

using student/teacher ratio as a measure of class size,

Ferguson found that district student achievement fell as

the student/teacher ratio increased for every student

above an eighteen to one (18:1) ratio.

Other studies find that class size affects test scores

(Ferguson 1991, Folger and Breda 1989, Ferguson and

Ladd 1996). Wenglinsky (1997) used data from fourth

graders in more than 200 districts and eighth graders in

182 districts and found that smaller class size positively

affected math scores for fourth graders and improved

the social environment for eighth graders, which in turn

produced higher achievement. These effects were 

greatest for students of lower socio-economic status.

None of these econometric studies, however, have

shown very large effects, and many researchers caution

about the high cost of implementing this reform relative

to its expected benefits. While the econometric evidence

has been inconclusive, there have been a series of

experiments in which class sizes have been reduced,

and the results of these experiments have been inter-

preted to support the benefits of smaller class size. 

In Indiana, the Prime Time project reduced class size

from approximately twenty-two to nineteen students in

first grade and from twenty-one to twenty students in

second grade. The study's design drew criticism, which

cast doubt on its modest conclusions. Beginning in

1990, Burke County, North Carolina, phased in a class-

size reduction project, with the goal of placing all first,

second, and third grade students in classes limited to

about fifteen students. This project offered a better

design, improved experimental criteria, and results that,

according to Egelson et al. (1996), increased time on

task and decreased disciplinary problems substantially.

“Smaller classes allow more time for instruction and

require less time for discipline.” This conclusion was

reported by Molnar et al. (1999) in evaluating the first

two years of the five-year Student Achievement

Guarantee in Education (SAGE) program in Wisconsin,

which was implemented in 1996. This study compared

thirty schools that entered the SAGE program to a group

of approximately fifteen comparison schools having simi-

lar demographics in order to gauge SAGE researchers'

claims that reduced class sizes in early grades leads 

students to higher academic achievement. Targeted

toward low-income schools, the SAGE class-size reduc-

tion was quite large, ranging from twelve to fifteen stu-

dents per teacher compared with twenty-one to twenty-

five students per teacher in the comparison group. This

reduction was larger than in the better-known STAR

(Student/Teacher Achievement Ratio) experiment in

Tennessee. The gain in test scores was similar to gains

attained with STAR, and also consistent with STAR. The

greatest gains were posted by African-American 

students.

Of numerous experiments around the country to reduce

class size, the STAR program authorized by the

Tennessee legislature in 1985 has received the most

attention. Even before the Hanushek, Hedges, and

Krueger controversies, it was evident that the statistical

evidence relating smaller class size to academic out-

comes was uncertain. In turn, legislators in Tennessee

launched the STAR project as a random-assignment

experiment to more rigorously identify the effects of

class size. The program established a class size of

approximately fifteen students per teacher. It embraced

seventy-nine schools, more than 300 classrooms, and

7,000 students, and followed their progress for four

years. STAR compared classes containing thirteen to

seventeen students to those containing twenty-two to

twenty-six students. Teachers and students were ran-

domly assigned to different-sized classes so that the
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independent effect of class size could be measured

more precisely. The results were clear:

• students in small classes did better in math and

reading tests at the end of kindergarten,

• the kindergartner achievement gap between the

two class sizes remained the same in first, second,

and third grades,

• students from smaller classes behaved better than

students from larger classes, and these differences

persisted through at least fourth grade,

• the effects were stronger for students of lower,

rather than higher, socio-economic status, and

• the effects were stronger for African-American 

students.

These outcomes have been identified by several

researchers (most notably Mosteller 1995 and in a

series of papers by Krueger—for example, Krueger 2000

and Krueger and Whitmore 2000). While much of the

early work based on STAR data sought to identify short-

term effects, many researchers wondered how durable

the effects were. Because the STAR experiment began in

the 1980s, sufficient time has passed to allow

researchers to begin identifying longer-term effects of

small classes.

Nye et al. (1999) explored these longer-term effects

using data from the Lasting Benefits Study (part of the

STAR experiment) to show that the positive effects of

small classes are evident in test scores for math, 

reading, and science at least through eighth grade.

Controlling for a variety of confounding factors, such as

attrition and variable time in small classes, the authors

found that more time spent in small classes is positively

related to higher achievement. This work clearly extends

the time span for benefits attributed to small class size.

Krueger and Whitmore (2000) also examined STAR's

long-term effects. Their main finding was that students

who were assigned to small classes were more likely to

take the ACT and SAT exams—and that this effect was

substantially greater for Blacks than for Whites. Thus

while the percentage of students who took the test

increased for Whites from forty percent to almost forty-

four percent, for Blacks, the increase was from thirty-two

percent to more than forty percent. These results with-

stood a series of increasingly rigorous statistical tests.

Moreover, minority students increased their test scores

more than White students did, narrowing differences in

performance between White and Black students. The

time elapse between the STAR experiment and their

study was still too short to allow Krueger and Whitmore

to link enrollment in STAR's smaller classes to actual

enrollment in college (or performance in college once

enrolled). However, taking the SAT or ACT exams is the

first step toward college, and the higher rate of students

who were in small STAR classes taking these tests

should ultimately translate into higher enrollment in 

college.

Conclusion

What is to be concluded from the research presented

here? 

• School facilities affect learning. Spatial configura-

tions, noise, heat, cold, light, and air quality obvi-

ously bear on students' and teachers' ability to per-

form. Empirical studies will continue, focusing on

fine-tuning the acceptable ranges of these vari-

ables for optimal academic outcomes. But we

already know what is needed: clean air, good light,

and a quiet, comfortable, and safe learning envi-

ronment. This can be and generally has been

achieved within the limits of existing knowledge,

technology, and materials. It simply requires ade-

quate funding and competent design, construction,

and maintenance.

• Building age is an amorphous concept and should

not itself be used as an indicator of a facility's

impact on student performance. Many schools built

as civic monuments in the 1920s and 1930s still

provide, with some modernization, excellent learn-

ing environments; many newer schools built in the

cost-conscious 1960s and 1970s do not.

• There is a definite consensus about the positive

effects of small school size, and the effects seem

to be the strongest with students from lower socio-

economic groups. This is an area, however, where

policy makers need the support of studies that bet-

ter establish the tradeoffs between small schools

and other community needs and resources.

• The class size debate is unresolved, although few

would argue against smaller classes, where possi-
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ble. This is an educational issue that has a serious

impact on school planning and design, since small-

er classes require more classrooms or more

schools, a fact that may seem self-evident but

often is lost in the debate.

• There is little standardization of facilities-related

definitions. For example, the definition of small

schools varies among studies, and overall student-

teacher ratios are often (and wrongly) taken as a

proxy for class size.

• The quality of facilities-related research ranges

widely. Much of it is case-based and verges on the

anecdotal, and many literature reviews use simple

counts of articles, or they present undocumented

summaries of findings. More rigorous approaches

to summarizing large bodies of literature, such as

metanalytic techniques, are few, and these studies

often lead to disagreements over the methods

themselves. Better research offering more definitive

findings is needed.

Decisions about school facilities, once translated into

brick-and-mortar, affect the daily performance of the

generations of teachers and students who use them.

These decisions are based on tradition, available tech-

nology, experience with “what works,” and the changing

needs of the times. Good facilities research allows us to

productively sort through this mix and can help produce

long-term, positive effects on academic outcomes.
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What does the future hold for educators and facilities 
professionals when it comes to planning, building, 
funding, and operating school facilities?  No one can 
absolutely know beforehand.  However, there are many, 
many indicators of where public education in the United 
States may well be destined.  These indicators take the 
form of already occurring trends that will change 
education dramatically in the next forty years. While that 
seems like a long way off, school facilities built today will 
likely still be in existence in 2050.  This raises a critical 
question. What are the emerging major trends educators 
and facilities specialists need to be aware of to better 
insure that future school structures complement the 
coming evolution, and possibly revolution, in public 
education?  This question serves as the framework for 
what is presented in the following pages. 
 
First, though, why is it important to be aware of trends?  
As futurist Gary Marx (2006) points out, “Identifying, 
monitoring, and considering the implications of trends is 
one of the most basic processes for creating the future 
(p. 326).”  Aldridge and Goldman (2007), authors of a 
book on issues and trends in education, reinforce the 
need to carefully study trends when they point out that, 
“People living in the 21st century will experience more 
rapid changes than in any other period of human history 
(p. 94).”  And, Gene Glass (2008), writing on the 
possible fate of public education in America, reminds us 
that the events of today often reshape the future in 
dramatic ways not now imagined.  He states, for 
example, “The invention of technologies shapes culture 
in ways that are often unpredictable at the birth of the 
invention.  Television killed dance bands; the Internet is 
killing book stores (p. 11).” 
  
Will technology, or a yet to be identified phenomenon, 
“kill” public education as it now exists?  If so, what may 
take its place?  If not, what adjustments will be needed 
to insure that the public education system has a vital and 
vibrant future?  And, what does all of this mean to 
educators and facilities professionals who are 
responsible for planning, design, construction, funding, 

and operation of schools?  Not all of these questions can 
or will be answered here.  However, the intent is to 
provide sufficient information about trends in America to 
assist educators and facilities professionals to be 
prepared for an increasingly diverse, conflicted, and 
constantly evolving world of education. 
  
Presented are fifteen trends that are redefining 
education in the United States -- and how each relates 
to the field of school facilities.  Some trends are broader, 
such as those dealing with general population changes 
impacting on education.  Others are specific to 
education, including trend information on changes in the 
teaching corps, school size, and organizational structure 
of schools.   
  
In the concluding section, the cumulative effects of the 
trends on the brick and mortar place called school are 
discussed, as well as ways educators and facilities 
professionals can work in concert to prepare for and to 
address the trends as they emerge and become full-
blown.  
  
Before presenting the updated trends, a note of 
forewarning is extended to the reader.  The first two 
editions of this NCEF “Trends” work (2002 and 2007) 
tended to envision a relatively rosy, almost idealistic 
future for public education.  The new version does not.  
A continuing recession, escalating political polarization, 
risiing racial/ethnic tensions, a growing national debt, 
and a widening divide between the haves and the have 
nots portend a future fraught with unprecedented 
challenges to and clashes over the form and substance 
of public education in America.  However, while the likely 
picture that the new “Trends” paints is relatively bleak, 
the future is not pre-determined.  The intent is that this 
edition serve first and foremost as a vehicle for careful 
study, reflection, discussion, and thoughtful action by 
those who will affect and be affected by changing 
educational conditions and circumstances.  As a result, 
the hope is that the fate of public education may be 
more positive than trends, if left unattended, appear to 
indicate. In essence, this work reflects the belief that, as 
an old adage suggests: 
 

We can’t control the future, but we can help shape it. 
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The school-age population in the United 
States will grow from less than 60 million in 
2010 to nearly 80 million in 2050.  (U.S. 
Census Bureau, 2008a)  

Trend 1:  The Numbers of U.S. Youth 
Increase Dramatically 

Synopsis  
 
The number of school-age children in the United States 
will increase by about 20 million, or nearly 35%, in the 
next forty years (U.S. Census Bureau, 2008a). On 
average approximately ninety percent of America’s 
children historically have attended public schools 
(National Center for Education Statistics, 2009j).  
Therefore, public education could need space for about 
18,000,000 more students than in 2010.  Using 600 as 
the average size for a school, this increase equates to 
about 30,000 new school facilities between 2010 and 
2050.  On average, over 750 new public schools per 
year could be needed over the next four decades just to 
address the population growth. That number does not 
include construction required to replace or modernize 
currently existing schools as they age and deteriorate 
over this time period.  Assuming that education as we 
know it continues to exist over the coming decades, the 
need for new schools will be significant.  

 
Consequences   
 
On the surface it appears that educators and facilities 
professionals can expect a significant amount of work in 
the area of school construction in the coming decades.  
However, many confounding variables need to be 
considered in looking to the future of school facilities 
construction.  First, current depressed economic 
conditions are not expected to improve for some time 
(Kennedy, 2010).  Even when they do, psychological 
scars of high unemployment and lost homes will remain 
for many years afterward. While student enrollments will 
undoubtedly increase, it is less clear that capital funding 
will be readily available to meet the certain growth.  
Overcrowding and continued use of school buildings 
beyond their useful life may well occur.  Significant 
efforts will be needed to convince taxpayers and 
politicians to adequately fund school construction over 
the next forty years. 
 
Second, no one is sure what the ultimate impact of the 
“virtual” school movement will be on the need for a 
physical place called school.  What is known is that 

more and more students are opting to take web-based 
courses (and, in some cases, full degrees) in their 
homes (Gray & Lewis, 2009).  And, many states are 
beginning to set up and administer their own publicly 
financed virtual schools as an alternative for requiring 
students to attend a brick and mortar facility.  It is not 
unrealistic to think that many states will look more and 
more to technology and virtual schooling in hopes of 
reducing the tax burden for school construction.  
Educators and facilities professionals will need to work 
together to monitor technological and funding trends and 
be prepared to incorporate their effects into school 
facilities planning, design, construction, funding, and 
operation. 
 
Trend 2: The U.S. Student Population 
Becomes More and More Diverse 
 

 
 
 
 

 

Synopsis 
 

Forty years ago a vast majority of children (4 out of 
every 5) in America’s public schools were white, non-
Hispanic.  That percentage has dropped precipitously, 
with slightly over half of the students in schools today 
falling into that category.  And, projections indicate that 
within the next forty years white, non-Hispanic children 
will comprise slightly over one-third of the school-age 
population.  In effect, over the next several decades, 
America’s public schools will become institutions serving 
multiple minorities, with no single racial/ethnic group 
being a majority (U.S. Census Bureau, 2008b). The 
Hispanic school-age population (all races) will grow 
significantly during the foreseeable future.  By 2050 the 
number of school-age Hispanic children will increase 
120% over 2010 numbers. At the same time, as birth 
rates continue to decline among the white, non-Hispanic 
population, the actual number of school-age white 
children in 2050 will be about three million fewer than 
that of 2010.  The black school-age population (non-
Hispanic) will show some increase over the coming 
decades, growing about 15 percent in number, but 
becoming a smaller percent of the total.  Other 
racial/ethnic school-age populations (i.e. Asian, 
American Indian), though relatively small individually in 
terms of total student enrollments, will increase as well, 
growing from 13% of the whole today to 18% in 2050.  
 

The percentage of non-Hispanic white 
students in schools will decline from 52% in 
2010 to 35% in 2050.  (U.S. Census Bureau, 
2008b)  
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Consequences 
 

Diversity itself will not be the issue that confronts 
educators and school facilities professionals.  Instead, 
the real challenge will come from what that diversity 
represents in this country. In the United States as of 
2010, about 8 percent of white, non-Hispanic people 
were living in poverty.  While that is a large number, 
approaching one out of every ten, it pales in comparison 
with the two other major racial/ethnic groups comprising 
the population.  Nearly 1 in 4 (23%) of blacks and 
Hispanics (all races) now live below the poverty line 
(U.S. Census Bureau, 2008c). 
 
Unless conditions change, what this means for public 
education in the future is that, as the school population 
becomes more diverse, an ever increasing number of 
children in poverty will be entering America’s schools.  
This is important because of the profile of families in 
poverty. Families living in poverty often have much 
higher incidences of: a) parents being under-educated; 
b) only one parent living at home; c) few informal 
educational resources or opportunities for learning 
available at home; d) limited health care, with little or 
none being preventive; and e) low expectations 
regarding school completion (Moore, Redd, Brukhauser, 
Mbwana, & Collins, 2009).  Living in such contexts, 
children of poverty often struggle with schooling from the 
time they enter until dropping out before finishing high 
school.  As a result, they often end up either 
unemployed or in low paying jobs, perpetuating the cycle 
(U.S. Department of Labor, 2010). 
 
The growing number of high-risk children coming to 
school in the future will call for a curriculum and teaching 
approaches that overcome the negative environmental 
factors these young people will have lived with from 
before birth.  In turn, educators and facilities 
professionals will be challenged to provide school 
structures designed to facilitate such new 
teaching/learning approaches as they are developed to 
better assure that children of poverty succeed in the 
educational process.  
 
Trend 3:  The Country Experiences 
an Ever Growing Number of Older 
Citizens 
 

     
 
 

Synopsis  
 

In just 40 years the senior population in this country will 
increase by 120%.  For comparison purposes, the total 
population will grow by about 56% (U.S. Census Bureau, 
2008a).  And, as noted in Trend 1, the numbers of 
school age children will increase by only around 35%.  In 
2050, one in every five people in the United States will 
be 65 or older -- compared to a little over one in nine in 
2010.  Why this trend is so important to educators and 
school facilities professionals is that the aging “baby 
boomer” population will be a political and economic force 
that must be reckoned with for decades to come (Age 
Wave, 2009).  These seniors will cast ballots in great 
numbers, carefully voting for initiatives that enhance 
their quality of life and against proposals and candidates 
that negatively affect their fixed retirement incomes.  On 
the surface it appears that the country faces a most 
daunting challenge – a significant need for new school 
facilities versus an aging population likely to be unwilling 
to pay for such construction.   
 
Consequences 

 
Educators and school facilities professionals can 
promote the “buy-in” of the older generation to 
expending large amounts on school facilities if those 
seniors see direct benefit to themselves.  Schools 
traditionally have been closed systems, focused almost 
exclusively on serving children.  Baby boomers and 
future aging generations in growing numbers will have 
no personal relationship with the schools in their 
neighborhoods.  Because of this, they will see little value 
in supporting tax increases to build or modernize 
schools.  Educators and school facilities professionals 
who recognize this, and make a paradigm shift in their 
thinking as to who schools should serve, are much more 
likely to be successful in getting construction projects 
funded.  Schools can become wonderful places for both 
children and seniors, with seniors having access to 
everything from library materials, to health room 
services, to dining facilities, to recreational facilities, to 
the companionship of young people (Bingler, Quinn, & 
Sullivan, 2003). 
 
Educators and school facilities professionals can also 
improve the perceptions of the older generation about 
schools by highlighting the benefits of a quality 
education for the nation’s youth.  The youth of today 
literally are the workforce of tomorrow (Society for 
Human Resource Management, 2010).  Their success in 
the educational process eventually equates to the quality 
of life of seniors.  The services the older generation 

The number of people 65 or older living in 
the United States will increase from about 
40 million in 2010 to nearly 90 million in 
2050. (U.S. Census Bureau, 2008a) 
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receives in retail establishments, the availability of first-
class doctors and other professionals, and the economic 
well-being of the country as a whole are tied to young 
people. If the younger generations are well educated, 
they are much more likely to become productive 
workers, raise their standard of living, and support social 
security and Medicare through taxes they pay.  For 
educators and school facilities professionals, the issue 
and challenge will be convincing the senior generation 
that expenditures on America’s youth are both directly 
and indirectly beneficial to the older members of society 
as well. 
 
Trend 4:  An Increasing Number of 
Special Needs Children Receive A 
Majority of Their Instruction and 
Services in Regular Classroom 
Settings 
 
 
 
 
 
Synopsis 
 
Growing numbers of school-age children are being 
formally diagnosed with some type of disability requiring 
service under the Individuals with Learning Disabilities 
Act (IDEA).  In the last thirty years the percentage of 
students with disabilities has grown from about 10% of 
the total school population to approximately 13% 
(National Center for Education Statistics, 2009a).  With 
the school-age population expected to grow to nearly 
80,000,000 students by 2050, the estimated special 
education population could approach 11,000,000 
children, or over 4 million more than in 2010.  Assuming 
that current averages continue, ninety percent of the 
special needs school-age population, or about 10 
million, will be served by public schools.  This assumes 
that the percent of the total population identified as 
disabled remains near the 13% mark.  However, since 
the composition of students is expected to change 
during the same 40 years, with more and more children 
of poverty being served, the percentage of disabled 
students in schools could be much higher. 
 
While the numbers of special needs students have been 
increasing, how they are served in schools has 
undergone a dramatic shift as well.  Twenty years ago 
less than one-third of these students received their 
instruction primarily within the regular classroom setting.  

However, well over half the special needs children in 
schools today are served chiefly in a regular classroom, 
and that percentage has been steadily rising over the 
past two decades (National Center for Education 
Statistics, 2009b).   
 
Consequences 
 
The era in which a school was built often can be 
determined by how and where special education 
programs are located.  In the oldest schools no basic 
mobility accommodations for special needs children or 
adults have been provided, much less spaces designed 
to specifically serve students with disabilities.  Eventually 
attempts were made to serve the disabled through 
specific program offerings in designated, separate 
spaces.  This generation of schools can be readily 
recognized because “special education” is a distinct part 
of the building, often away from the main activities of the 
school.  More recently, educators and facilities 
professionals have made great strides in providing 
instructional programs and physical design 
considerations that accommodate the disabled 
seamlessly into the mainstream of the school (Greville, 
2009). 
 
The demand to provide instruction to special needs 
children in the least restrictive environment likely will 
continue to grow.  With the special needs population 
increasing but an aging population fighting taxation, it 
will be a ordeal for educators and facilities professionals 
to stretch limited capital budgets to design schools and 
deliver programs that provide a mainstream learning 
experience for these children.  But, it is a challenge that 
must be met if all children are to be treated as “first-class 
citizens” in the educational process (Hutchings and 
Olson, 2008).  Educators and facilities professionals can 
expect growing numbers of special needs students over 
the coming forty years.  These children will not only 
require special services, they likely will receive such 
services predominantly via the regular classroom. 
      
Trend 5:  More and More Early 
Childhood Students Come to School 

 
 
 
 

 
 
  

The number of children classified with some 
type of disability has grown nearly 45% 
since 1990.  (National Center for Education 
Statistics, 2009a) 

In 1965 only 27% of children ages 3 through 
5 in the United States attended preprimary 
programs.  Forty years later, the percentage 
has risen to approximately 65%.  (National 
Center for Education Statistics, 2009c) 
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Synopsis 
 
The number of children under five years old is expected 
to grow from 21 million in 2010 to over 28 million in 
2050, an increase of 33% (U.S. Census Bureau, 2008a).  
Thus, the pool of potential students for early childhood 
programs (preprimary, ages 3 through 5) will be large.  
Exactly how many of these children may eventually 
attend school as 3 through 5 year olds depends on 
whether current enrollment trends stabilize or continue 
to grow.  Since the 1960s the percentage of preprimary-
age youngsters going to school has increased each 
decade.  About two-thirds of all 3 through 5 year olds in 
the United States now participate in a preprimary 
schooling experience (National Center for Education 
Statistics, 2009c).  And, that percentage is likely to 
increase over time (National Center for Education 
Statistics, 2009d).  Therefore, educators and facilities 
professionals will have to prepare for growth in early 
childhood numbers for two reasons: 1) the raw numbers 
of preprimary age students in this country will grow 
substantially over time; and 2) more of these students 
proportionally probably will participate in early childhood 
programs.   
 
The growing numbers of early childhood children will not 
be the only issue. How these 3 to 5 year olds are 
housed is likely to continue to change as well, putting 
even more pressure on the need for school facilities for 
this population.  For the past three decades the 
percentage of 3 through 5 year olds housed in full-day 
programs has increased by ten percent per decade 
(National Center for Education Statistics, 2009c).  In 
1975 about three-fourths of preprimary students 
attended school for only part of a school day, usually a 
morning or afternoon session.  Now, approximately 60% 
of all early childhood students attend school all day.  If 
universal education for 3 to 5 year olds becomes the 
norm in the next forty years, and most of these students 
attend full day, the need for early preprimary facilities will 
grow greatly.   
 
Consequences 
 
Analyzing data specific to preprimary children, the 12 
million 3 through 5 year olds in 2010 will become 16 
million by 2050 (U.S. Census Bureau, 2008a).  
Assuming twenty students per classroom and assuming 
90% of these children will attend public schools, that 
growth alone may require 200,000 new preprimary 
classrooms over the coming four decades.  Further, 
another 120,000 new early childhood instructional 
spaces could be needed to provide full-day facilities for 

the equivalent of today’s preprimary enrollments now 
housed in half-day settings.   
 
With challenging economic times across the country, 
and with a growing taxpayer resistance to levies of any 
kind, the movement to universal 3 and 4-year-old 
education has slowed.  However, during the next forty 
years preprimary education likely will become a critical 
part of meeting the needs of the growing number of 
children of poverty entering schools. The timely 
intervention that early childhood programs are designed 
to provide, especially for high risk children, is expected 
to prove highly cost effective, reducing the need for later 
remediation, keeping children in school, and generally 
better assuring they become productive members of 
society (Coleman, Buysse, & Neitzel, 2006).   
 
Educators and facilities professionals will want to begin 
considering now how to provide sufficient and adequate 
future early childhood spaces. A burgeoning 3 through 5 
year old cohort of youngsters – more and more of whom 
will attend school full day – mandate this. 
 
Trend 6: The Likelihood of Smaller 
Schools Diminishes 
 
 
 
 
 
 
 
 

Synopsis 
 
The size of secondary schools has continued to slowly 
climb over time.  A half century ago the average size 
secondary school was less than 500.  By the 1970s that 
figure had increased to over 700 (Lindsay, 1982).  Today 
the average, as noted above, is slightly over 800 
(National Center for Education Statistics, 2009e).  
Though secondary schools have grown in enrollments in 
previous decades, since 2000, their average size has 
remained fairly constant year after year.  This raises the 
question of whether this leveling off is a temporary 
phenomenon, or if secondary schools will grow bigger or 
become smaller in the coming decades.  At the 
elementary level schools on average have not really 
varied that much in size over the last twenty years 
(National Center for Education Statistics, 2009e).  In 
general, though pulled to build bigger schools to take 
advantage of economy of scale and pushed for smaller 
schools for better outcomes, districts have tended on 

Since 1995 the average enrollment of public 
secondary schools has risen about 5% to 
816.  The mean enrollment of elementary 
schools has remained relatively constant, 
averaging fewer than 500 students.  
(National Center for Education Statistics, 
2009e)
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average to construct schools comparable in size to what 
they already have.   
 
Consequences 
 
Data from the most recent ten years do not portend 
larger or smaller schools in the near future.  With this in 
mind, for the short term elementary schools likely will 
remain on average in the 475 to 500 pupil range. 
Secondary schools will not grow greatly in size, if at all, 
remaining on average around 800 to 850 in student 
population. 
 
However, as the press of student population growth 
continues to manifest itself over the next forty years, 
school size may be dramatically affected.  First, as noted 
before, by 2050 18 million more children are expected in 
U.S. public schools than currently enrolled.  And, at 
current average school sizes, this could create a need 
for 30,000 new K-12 facilities within four decades. At the 
same time a growing senior population  will likely fight 
for lower taxes instead of higher ones. 
 
As a result, districts and states will struggle to find 
adequate funding to support the mammoth amount of 
construction anticipated.  Consequently, efforts will have 
to be made to stretch limited capital funds.  One 
approach that will be considered is construction of larger 
facilities that provide an economy of scale in both capital 
costs and operational expenses.  To accommodate the 
strong desire of parents and communities for smaller 
schools, districts and states will utilize “small-within-
large” or “school-within-school” approaches (Duke, 
DeRoberto, & Trautvetter, 2009).  In general, over the 
longer term, average school size may well increase. 
 
Two caveats to this prediction relate to technology and 
school choice.  Schools may become smaller as virtual 
learning opportunities become more and more common.  
It is easy to envision a day when most students take a 
course or two online at home or at their parent’s work 
site.  If schools take into account such off-campus 
learning experiences as part of their master course 
schedules, the total number of students physically on a 
campus at any one time might never exceed 50% to 
75% of its total enrollment.  As to choice, if schooling 
moves primarily to a model of personal/family elected 
educational options with vouchers/tax credits, schools 
may become boutique in nature, with various providers 
carving out a specialized niche to attract a particular 
clientele.  In any event, educators and facilities 
professionals will want not only to explore issues of 
school size in general as part of the long-range planning 

process, but particularly discuss how to at least provide 
“smaller” within larger school structures. 
 
Trend 7:  Reductions in Teacher-
Pupil Ratios Slow 

 
 
 
 
 

 
Synopsis 
 
In a little over half a century, the average public school 
teacher/pupil ratio in this country has been cut nearly in 
half (44% lower today than in 1955).  Projections are 
that the teacher/pupil ratio nationally will continue to 
drop in the coming decade, reaching a record low of 
about 14.5 to 1 by 2018 (National Center for Education 
Statistics, 2009f). 
 
Until 1980, the average teacher/pupil ratio was falling at 
a rate of about 2 students every five years.  More 
recently the decrease in the number of students per 
teacher has slowed, with the average ratio dropping by 
only about one student every decade (National Center 
for Education Statistics, 2009g).   
 
Consequences 
 
The question becomes: Will teacher/pupil ratios continue 
to decline over the next forty years?  The answer is that 
it is unlikely, at least to any appreciable amount.  A 
major reason for this is economic.  As noted in other 
trends, school enrollments will grow significantly in the 
coming decades, requiring large increases in 
expenditures to build and operate needed new schools.  
At the same time, great numbers of baby boomers will 
have disdain for taxes, particularly increasing taxes.  
Educators will find themselves pressed to find adequate 
funding for all the different priorities that must be 
addressed in the future: more teachers and school 
facilities for higher enrollments; more intervention 
programs and personnel for a greater and greater 
number of disadvantaged, high-risk students; lower 
teacher/pupil ratios; etc.   
 
While smaller teacher/pupil ratios are something almost 
everyone favors, the reality is that reducing classroom 
enrollments is extremely expensive.  In an elementary 
school of 500, with 20 students on average in a class, 25 
regular classrooms are needed to house the student 

In the 1950s the average teacher/pupil ratio 
in U.S. public schools was 26.9 to 1.  Near 
the end of the 2000s this ratio had dropped 
to about 15.3 to 1. (National Center for 
Education Statistics, 2009f) 
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population.  Reduce that number to 15 students per 
regular classroom teacher and 33 classrooms are 
required.  The added cost of reducing the average 
number of students by five per class is not just the 
expense of eight more classrooms, but also the 
compensation for eight additional teachers for the life of 
the school.   
 
As with school size, teacher/pupil ratios may well be 
stable or even drop slightly over the next few years.  But, 
the long term trends suggest that teacher/pupil ratios 
may actually increase – offset by more technology 
and/or a different staffing model, which are discussed in 
later trends.  In any event, educators and facilities 
professionals will want to monitor over time what is 
occurring regarding teacher/pupil ratios and discuss both 
what a decrease and an increase might mean in 
planning, designing, constructing, funding, and operating 
school facilities. 
 
It should be noted that for this trend the numbers of 
students per instructor are presented and discussed 
largely as teacher/pupil ratio data.  Teacher/pupil ratio 
data include most certified professional instructors in a 
school, whether they are regular classroom teachers or 
instructional specialists.  Therefore, the teacher/pupil 
ratio tends to be lower than actual pupils per teacher in 
regular classrooms.  Teacher/pupil ratio data were used 
because they are available nationally and historically.  
The trend issues raised are applicable with either 
method, though students per regular classroom would 
be consistently higher. 
 
Trend 8: Grade Span Configurations 
Continue to Evolve 

 
 
 
 

 
 

Synopsis 
 
During the past decade and a half the school grade span 
configurations of K/PK-5, 6-8, and 9-12 have continued 
to be the most popular across the nation’s public school 
systems, growing thirty to forty percent in number.  
Grade span configurations that have lost favor are: a) 
the elementary span of PK/K/1 to grade 6 (-30%); b) the 
middle level grade structures of 7 to 8 and 7 to 9 (-23%); 
and the high school grade span of 10 to 12 (-21%).  
Interestingly, two older grade span configurations have 
gained new life.  The numbers of PK/K to 8 grade 

schools have increased by 32% in fifteen years, from 
4,566 to 6,049.  And, as noted above, the “all grades 
under one roof” PK/K/1 to 12 configuration has doubled 
in number during the same period. (National Center for 
Education Statistics, 1995 & 2000h).   
 
Consequences 
 
One reason for the re-emergence of the K-8 and K-12 
grade span models is the interest parents and 
communities have in children being in environments that 
provide quality learning, and that promote feelings of 
physical and emotional safety (Bushaw & McNee, 2009).  
By staying in the same educational facility for more 
grades, students do not have to experience the trauma 
of going off to a bigger, more impersonal school -- either 
after the elementary years or, in the case of K-12, at all.  
However, while this trend likely will continue to garner 
attention, it will not overtake the much more prevalent K-
5, 6-8, 9-12 configuration in the foreseeable future.   
 
Part of the reason for this relates to the basic logistics of 
using existing facilities.  The cost of remodeling and 
adding to existing schools to restructure them to house a 
different grade configuration may be extremely high (i.e., 
converting an elementary school to also house 
secondary programs).  As noted earlier, in the coming 
era of limited resources and reluctant taxpayers, 
budgets likely are going to be committed to first priority 
initiatives such as building more public schools to 
address the influx of 18 million additional students 
expected over the next four decades. This will leave little 
in terms of resources to reconfigure a large number of 
schools to such spans as K-8 or K-12.   
 
This is not to propose that K-8 or K-12 configurations will 
not continue to get attention as society seeks to return to 
neighborhood schools directly within communities.  But, 
these configurations are more likely to prosper in smaller 
public charter school and public school choice settings, 
as opposed to becoming mainstream for the greater 
school population.  Nonetheless, as educators and 
facilities professionals look to the future, long range 
planning topics should include how best to configure 
grades to promote optimum learning (Hill, 2008). 

 
Trend 9:  Time in School Remains 
Relatively Unchanged 
 
 
 
 

The number of public schools housing 
grades PK/K/1 to grade 12 doubled between 
1993/94 and 2007/08, from 1,514 to 3,113. 
(National Center for Education Statistics, 
1995 & 2009h)  

During the 2000s, five states increased the 
minimum number of days in a school year. Four 
others reduced the minimum mandated. On 
average, the range remains 170 to 180 days.   
(National Center for Education Statistics, 2009i) 
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Synopsis 
 
To provide more and/or better quality of time for 
learning, districts and states have explored: a) adding 
more school days; b) making school days longer; c) and 
spreading school days more evenly across the calendar 
year. Though the concept of extending the time children 
are in school has been a point of discussion for many 
years, the reality is that things have remained relatively 
constant for the past several decades. No state as of 
2008 required more than 180 days of annual schooling 
(National Center for Education Statistics, 2009i). Fewer 
than 3,000 of the 91,000 public schools across the 
country were on a year-round schedule (National 
Association of Year-Round Schooling, 2007). And, 
several states and districts had explored reducing school 
weeks by a day, with some actually implementing this 
approach (Kingsbury, 2008).   
 
Consequences 
 
With continuing concern about controlling school 
operating costs in rough economic times, the likelihood 
of extended school days or years is relatively remote.  
More probable over the coming decades is that “learning 
time” will be extended through virtual educational 
experiences.  And, this approach may well be combined 
with reduced number of school days in brick and mortar 
facilities.  By 2050 it is not hard to imagine a state of 
affairs in which students attend the physical place called 
school for 3 or 4 days a week, with the remainder of their 
educational activities occurring at home, parents’ places 
of work, or local community centers via some form of 
telecommunications.  The benefits are twofold.  Districts 
save significant operating costs since support service 
expenses such as heating and cooling and bus 
transportation may be reduced by twenty percent or 
more.  And, actual “learning time” might in fact be 
increased since students could be provided a variety of 
virtual self-paced enrichment and remediation 
instructional modules beyond the standard curriculum. 
Such modules might be completed in the evenings, on 
weekends, or even in the “off-summer,” without 
increasing operating costs. 
 
As to year-round schooling, the concept has not really 
caught on as many imagined it would.  A major reason is 
that the concept conflicts with what has become 
standard social/cultural practice.  While year-round 
education may have unique benefits, a majority of 
parents and communities still want their children free for 
summer vacation, off the streets during the days of a 
traditional school year, and available as teenagers for 

summer employment.  In forty years, year-round 
education may become the accepted delivery model for 
schooling.  However, if so, the process will be long and 
slow, as it has been to date.   
 
In any event, educators and facilities professionals will 
find that school facilities continue to have large periods 
of “down time” in terms of children not present.  What 
will be a critical consideration is how such time could be 
best used to the advantage of the whole community 
(Daily, 2007).  As noted earlier, educators and facilities 
professionals who find ways to integrate schools and 
communities will have greater success in convincing 
those communities to support the schooling process, 
including funding of school construction and remodeling. 
 
Trend 10:  School Attendance Lines 
Continue to Blur and Disappear 
 
 
 
 
 
 
 

Synopsis 
 
Public school choice continues to grow.  More and more 
districts are instituting programs that allow students and 
parents to select a school that best meets the interests, 
needs, and goals of a child.  Not only are fewer public 
school children now required to attend a specific school, 
many are given multiple options including magnet school 
and charter school alternatives. These options are being 
exercised.  For example, in 1999/2000 about 350,000 
children were attending charter schools.  Near the end of 
the decade of the 2000s that number has risen to 1.3 
million students. Related survey data indicate that 
noticeably more parents (62%) who choose their child’s 
school are happy with that school than are parents 
(52%) whose children are assigned to a school 
(prescribed attendance zones). In general, the numbers 
of public options are growing steadily and parents with 
those options are more satisfied with the schools their 
children attend (Grady, & Bielick, 2010).   
 
Consequences 
 
Public school districts and schools continue to serve the 
vast majority (approximately 90%) of school-age children 
in the United States (National Center for Education 
Statistics, 2009j).  But, how this is done is changing. 
Educators are beginning to realize that satisfied 

In 1993 about 80 percent of students 
attending public schools did so through 
assignment (prescribed attendance zones).  
Now, over 25 percent choose the school 
they attend. (Grady & Bielick, 2010) 
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customers (students and their parents) may make all the 
difference in whether public education continues to exist.  
As a result, attendance lines are slowly but surely 
becoming things of the past as parents and their children 
are given public education options, not only to meet their 
needs, but to keep them participating in public schooling.   
 
As this unfolds, real care must be exercised that the 
transition is inclusive.  To date, available data indicate 
that those more likely to make choices (particularly 
private vs. public) tend to be white, well-educated, socio-
economically comfortable, and located in more suburban 
settings (Grady & Bielick, 2010).  Educators and facilities 
professionals must work closely together to develop 
master plans for public choice that geographically, 
economically, racially/ethnically, and politically extend 
choice to all constituents.  Through proper location of 
schools of choice, and the types of choices available, 
this can be a reality.  But, careful thought and planning, 
as well as commitment, will be keys.   
 
Trend 11: Technology Becomes the 
Future: The Future Becomes 
Technology 
 
 
 
 
 
 
 

Synopsis 
 
Technology is now incorporated into all aspects of 
instructional delivery and school operations (Gray & 
Lewis, 2008).  Technology in support of instruction is 
used for everything from student assessments, to 
individualized instruction, to grading, and to reporting 
student progress (Gray, Thomas, & Lewis, 2010).  
Operationally, schools have embraced technology for 
such functions as accounting and bookkeeping, staff 
development, security, bus routing, energy conservation, 
and maintenance scheduling.  While almost all schools 
are now wired for technology, the next generation of 
connectivity is rapidly taking hold.  About 40% of public 
schools now report having wireless access.  As to 
variety of instructional equipment available, most 
schools report having such items as LCD/DLP 
projectors, electronic whiteboards, and digital cameras.  
Rapidly emerging trends include: a) increasing numbers 
of virtual learning experiences (distance courses and 
fully online schools), b) less and less reliance on paper 

instructional products (texts, workbooks, and paper are 
disappearing), c) greater use of hand-held learning 
devises (smart phones and iPods), and d) individually 
prescribed curricula generated from technology-based 
assessments and prescriptions (Johnson, Smith, Levine, 
and Haywood, 2010). 
 
Consequences 
 
For educators and facilities professionals the challenge 
of technology over the next forty years is, to say the 
least, daunting.  Technology is advancing at such a 
rapid rate that it is nearly impossible to plan school 
structures that remain “cutting-edge” for very long after 
opening.  However, schools planned with the greatest 
flexibility in terms of adding (and removing) technology 
will best support continuously emerging technology-
based instructional methodologies and operational 
management approaches. 
 
One note of caution must be added to all of this. While 
technology will become ubiquitous, it is not to that point 
as yet, either in America or across the world (Newcastle 
University, 2009).  A great disparity as to the amount of 
technology, the quality of technology, and the 
preparedness of instructional personnel to use the 
technology now exists across America’s schools (Gray, 
L. & Lewis. L., 2008).  Similar to the unevenness related 
to who makes school choices noted in a previous trend, 
schools with the most current and comprehensive 
technologies (and teachers well-trained in their use) tend 
to serve higher income, well-educated, white, suburban 
populations.  As the student population of the United 
States becomes more diverse, quality instructional 
technology will need to be readily available to all 
children, regardless of economic status, race/ethnicity, 
or geographic location.  Educators and facilities 
professionals will want to keep this in mind as new 
schools are constructed, but also in monitoring and 
upgrading technology in existing, older schools.  
 
Trend 12:   Larger Amounts of 
Instructional Time Continue to be  
Allocated to Core Subjects 
 
 
 
 
 
 
  

Ninety-seven percent of the U.S. public 
schools report they have instructional 
computers in their classrooms.  And, two 
out of three teachers are integrating 
technology into instruction at least 
moderately.   (Gray, L. & Lewis, L., 2008) 

Since 2001 nearly 60 percent of U.S. school 
districts have increased instructional time 
for English/language arts, and 45% for 
mathematics. Sixteen to thirty-six percent 
reported decreasing time for social studies, 
art, music, and/or science.  (McMurrer, 2007) 
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Synopsis 
 
Since the No Child Left Behind legislation was put in 
place, schools and districts have steadily increased 
instructional time allocated to curricular areas where 
state and national testing is focused.  Not only are 
elementary schools increasing the amount of time 
students participate in English/language arts and math, 
so are many middle and high schools. For example, over 
twenty-five percent of high schools report requiring 
students who do not do well on state academic 
performance tests to take additional course work in 
English/language arts and math (McMurrer, 2007).   
 
Further, a recent national movement, the Common Core 
State Standards Initiative (2010), has proposed that 
common standards and benchmarks in English/ 
language arts and mathematics be adopted across the 
country.  While the proposal has caused considerable 
consternation among strong states rights advocates, 
many educators and policy makers support the idea that 
a child, regardless of where he or she lives in the United 
States, should receive an education that is adequate for 
successful job or college entry. 

 
Consequences 
 
Educators and facilities professionals have the 
intimidating task over the next forty years of not only 
building tens of thousands of new schools, but doing so 
in such a way that the structures themselves fully and 
adequately support the instructional programs to be 
offered.  This is not an easy assignment since what 
should be taught, to what extent, and by whom are 
evolving in this country.  Strong advocates continue to 
press for a broad curriculum that educates the “whole 
child” (Association of Supervision and Curriculum 
Development, 2007). However, the reality is that over 
the next many years educational resources in this 
country will be focused on basic subjects and content – 
with a particular emphasis continuing to be on 
English/language arts and mathematics (Common Core 
State Standards Initiative, 2010).   
 
One reason for this is that these two subjects are 
considered by many as the building blocks for others.  
Another is that industrialized countries, competing for 
their share of the world marketplace, consider basic 
worker language/communication skills and mathematical 
knowledge essential to economic survival. Third, as 
noted earlier, continued challenging economic times, 
combined with increasing percentages of at-risk children 
in schools over the next forty years, means that 

education in the main will have to channel limited 
resources into the basics first, leaving less and less for  
other areas of the curriculum. 
 
With the strong push now beginning for national 
standards in mathematics and English/language arts, 
these areas will continue to garner the greatest interest 
and consideration of policy makers and citizens in 
general for years to come.  This is not to imply that the 
arts will no longer be offered in schools of the future, nor 
that science and social studies/history will be 
abandoned. In fact, a growing body of research is 
beginning to indicate that subjects like the arts can 
improve academic outcomes (Hardiman, Magsamen, 
McKhann, & Eilber, 2009). But, it does mean that larger 
portions of school time and school spaces likely will be 
committed to the “essential” knowledge and skills areas.  
Educators and facilities professionals will want to plan 
new schools and remodeling of existing structures 
accordingly.  
 
Trend 13:  Schools Grow Greener and 
Greener 
 
 
 
 
 
 
 
 

Synopsis 
 
Schools are being viewed more and more as a key 
component of creating and maintaining a sustainable 
environment (Kats, 2006).  In this role schools are 
expected to accomplish three different tasks:  a) to teach 
children the importance of and how to protect the earth’s 
environment; b) to model environmental best practice in 
the construction and operation of school facilities, and c) 
to improve operational efficiency, (thus, saving tax 
dollars) through green practices that reduce energy 
costs, control water and wastewater use, and reduce 
personnel expenditures by creating healthier work 
environments.  While estimates vary, the general rule of 
thumb is that building environmentally friendly schools 
costs about 2% to 3% more than would be the case 
without doing so.  However, proponents of green 
schools argue that when life cycle costs are taken into 
account, green schools more than pay for themselves 
(Kats, 2006). 
 

As of 2010 over 300 schools across the 
United States had been LEED certified, with 
another 1,700 seeking certification.  LEED is 
a third party voluntary verification process 
focused on environmental sustainability of 
structures and sites.  (U.S. Green Building 
Council, 2010)
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Consequences 
 
Some local education policy makers are yet to be 
convinced that green schools are worth the added 
expense (Hui, 2010).  The argument is made that, 
particularly considering the current economic crunch, 
spending more to build green schools in effect reduces 
the total number of building projects that school districts 
can fund.  However, the idea of “going green” has taken 
firm hold in America.  Businesses tout green products, 
towns and cities boast of green living conditions that 
promote health and well-being, and various govern-
mental entities from the federal to the local level reward 
green activities via grants and incentives.  As green 
building materials and construction practices become 
more common, the cost of erecting green structures, 
including schools, likely will fall noticeably.  And, if 
longitudinal studies consistently verify substantial life 
cycle cost savings as a result of building environmentally 
friendly schools, the movement will not only continue, 
but become expected and/or required throughout the 
United States.   
 
In a sense, the concept of building green schools is in its 
infancy, much like where technology was twenty years 
ago (Steele-Saccio, 2007). And, as with technology, the 
likelihood is that “green” practices will be omnipresent in 
all aspects of the lives of Americans within twenty years.  
Educators and facilities professionals have a unique 
opportunity to both educate and model for the country 
green practices through careful planning and design of 
both new schools and retrofitted ones.  The challenge 
will be reminding constituents and policy makers to think 
long term as it relates to upfront costs versus cost 
savings gained over the life cycle of a structure – not to 
mention a healthier plant.       
 
Trend 14:  Who Teaches Becomes a 
Critical Question 
 
 
 
 
 
 

Synopsis 
 
If student populations grow as expected over the next 
forty years, America will actually need nearly 5.5 million 
teachers, using today’s teacher/pupil ratios.  That is, by 
2050 public school enrollments could call for almost two 
million more teachers than now employed.  Not only will 
higher education institutions need to recruit and train 

larger and larger cohorts of would-be teachers, that 
whole corps will have to be more diverse than it is today.  
Latest figures for the country indicate that over 80% of 
public school teachers are white, non-Hispanic (National 
Center for Education Statistics, 2009l).  Hispanic (all 
races) and black teachers (non-Hispanic) each account 
for 7% of the total instructional staff.   As noted earlier, 
by 2050, only 35% of the student population is expected 
to be white, non-Hispanic. If teacher race/ethnic cohort 
ratios do not change within forty years, public schools 
will be populated by a diversity of students - but a largely 
homogeneous teaching corps.  A further challenge will 
be encouraging males to enter teaching.  Among public 
school faculty today, only about 25% of staff members 
are male (National Center for Education Statistics, 
2009m).  
 
Consequences 
 
Recruiting and retaining qualified teachers is a growing 
challenge in the United States (Alt & Henke, 2007).  With 
the increased range of career opportunities for women 
today compared to their mothers and grandmothers, 
universities and schools are finding the potential teacher 
pool diminishing.  Further exacerbating the problem is 
that relatively low wages and esteem issues have 
curtailed the number of males who make a profession of 
education.  And, those who do so often enter 
administration as quickly as possible because of 
increased pay and prestige.  Attracting replacement 
teachers for the 3.7 million current ones who will retire 
over the next forty years will require a Herculean effort in 
and of itself.  To also add another two million teachers 
because of expected enrollment growth may be an 
impossible task.  Further intensifying the problem is the 
need to greatly diversify the teacher corps as part of the 
process.  
 
Over time limited resources in general and difficulty in 
attracting and retaining a qualified teaching corps may 
combine to be the impetus for a change in the delivery 
structure in schools (Coggshall, Lasagna, & Laine, 
2009). Many expenditures related to operating schools 
are fixed (utilities, etc.), with educators having few 
options other than reducing personnel costs to cut or 
control budgets.  As current hard economic times and 
their memories continue, and taxpayer reluctance grows, 
policy makers and administrators will seek economies 
through personnel reductions – with the most obvious 
target being teaching positions because of their relative 
abundance.   
 
As a result, the function of the remaining teachers could 

Currently approximately 3.7 million public 
school teachers are employed in the United 
States.  In ten years that figure could 
exceed 4.2 million.  (National Center for 
Education Statistics, 2009k) 
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be transformed. In one futuristic vision of what may 
happen, a smaller cohort of professional teachers 
assumes a new role of “facilitator of learning,” operating  
much like doctors - diagnosing, prescribing, and 
coordinating treatment (Coggshall, Lasagana, & Laine, 
2009).  In this approach, a highly trained and elite corps 
of professional educators oversees an increasing 
number of technicians - both instructional and technical. 
In effect, teachers would diagnose and prescribe while 
technicians would administer “treatment” through an 
array of delivery systems.  
 
Whether schools will adopt a “doctor’s office” model is 
not clear at this instant.  However, the indicators that 
some type of major structural change in public education 
will occur are strong, and growing.  Educators and 
facilities professionals will want to formally include the 
ramifications of such potential changes in developing 
and reviewing long-range building programs. 
 
Trend 15:  By Necessity Learning 
Evolves to an Asynchronous and 
Ubiquitous Process 
 
 
 
 
 
 
 

Synopsis 
 
The Alliance for Excellent Education recently highlighted 
three education crises facing this country in the coming 
years.  These include: a) an insufficient capacity to 
prepare students for and to provide post-secondary 
learning experiences to compete in a global market; b) 
an impending “funding cliff” that is and will continue to 
change the organization and structure of education; and 
c) a looming teacher shortage (Wise, 2010).  In general, 
the argument is made that education as it has been 
structured and delivered for decades and decades 
cannot continue to survive, much less flourish.   
 
The underlying problem across all three crises is money, 
or lack thereof.  And, the future does not seem bright in 
terms of that changing.  A winner of the Nobel Prize in 
Economics, Paul Krugman (2010), lately has suggested 
that the recession of the first decade of the 21st century 
is not over and even hypothesizes that the country could 
yet be headed to another depression.  As noted earlier, 
even if economic conditions improve in the next several 

years, the memory of the effects of the current 
unemployment and job woes will drive how many 
Americans feel about any kind of taxation, much less tax 
increases.  In sum, the funding picture for education, not 
only in the near term, but for the foreseeable future, is 
dreary. 

 
Consequences  
 
How does a country provide a quality education to an 
increasing number of children, more and more of whom 
will be at-risk learners, while dollars budgeted to 
education continue to remain stagnant, or even 
diminish?  How can effective learning experiences be 
delivered when the expectation is that the nation may 
well have fewer and fewer qualified teachers in the 
decades to come?  And, how will districts address 
increasing enrollments when adequate funding is not 
available to construct or update school facilities?   
The emerging answer is: Through virtual learning 
experiences – experiences that occur at any location, at 
any time, and focus on the topic of choice of the learner 
(Moe and Chubb, 2009). In this scenario, content 
materials are developed by the best educators in their 
respective fields. Highly trained distance delivery experts 
package the materials for effective use via multi-media 
devices.  Student learning styles, as well as 
developmental stages and bio-rhythms, are considered 
as instructional packets are assembled.  Learning 
opportunities become ubiquitous and asynchronous  - 
literally available everyplace and all the time either 
through handheld devices or via electronic “learning 
stations” located in homes, at parents’ work sites, in 
local libraries, or within community centers.  The 
argument is made that the result is a delivery system 
that provides: a) the best of educational materials; b) 
instructional delivery tied to the uniqueness of the 
learner; and c) endless choices as to when, where, and 
how to learn.  And, all of this occurs despite diminishing 
education budgets since personnel, operating, and 
facilities-related costs are reduced significantly when 
schooling is largely virtual. 
 
This does not necessarily foreshadow the 
disappearance of schools within 40 years. In fact, it is 
more likely in 2050 that some hybrid or blended 
educational delivery model, involving on-site and online 
learning, will be prevalent (Means, Toyama, Murphy, 
Bakia, & Jones, K., 2009). It does, however, strongly 
suggest that educators and facilities professionals face a 
different future from what has always been.  Thinking 
differently, particularly in terms of what school facilities 
will look like and the roles they will fulfill, must become a 

About a million students currently are 
enrolled in some form of online learning, and 
24 states have virtual schools that serve 
multiple districts.  Virtual learning is growing 
at an estimated rate of over 20% annually.  
(Watson, Ryan, & Wicks, 2009) 
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very necessary part of the long range facilities planning 
process. 
 
The Message the Trends Send to 
Educators and Facilities 
Professionals 

 
The author Ursala K. Le Guin may have said it best. 
“Morning comes whether you set the alarm or not.”  The 
same is true of the future.  Regardless of how much we 
may dislike what the coming decades could bring, time 
will not stand still.  Though the picture of the future 
painted by most of the trends is less than bright, 
educators and facilities professionals will have to deal 
with whatever transformations eventually manifest 
themselves in society and in education.  The critical 
consideration is not “if” but “how” to deal with the issues 
the trends put forth.  One way is to try to react as they 
occur.  However, as mammoth and fast-moving as many 
of the trends are, this approach may well put educators 
and facilities professionals in an untenable position – 
one where today’s solutions become tomorrow’s 
problems. 
 
The other option in dealing with the potential effects of 
the trends is to be pro-active.  Instead of waiting for the 
shifts and their resultant impact to happen, educators 
and facilities professionals, as noted previously, who 
thrive and prosper likely will be those who 
uncompromisingly anticipate and prepare for varying 
potential futures (National Center for Education and the 
Economy, 2008).  Necessary questions that must be 
part of this approach include:  
 

a) What are the likely but alternative scenarios 
that could emerge regarding the framework and 
configuration of public education in the next 
several decades (mission, structure, clientele, 
funding, delivery system, etc.)?  

 

b) What issues, challenges, and hurdles does 
each scenario present in terms of planning for, 
designing, constructing, funding, and operating 
public school facilities? 

 

c) What opportunities, innovations, and advances 
does each scenario potentially offer for 
effectively and efficiently creating an optimum 
learning environment? 

 

d) How can educators and facilities professionals 
work together not only to meet the 
consequences of the trends, but to influence 
the future itself? 

 

e)  What adjustments to both the planning process 
and the actual physical structure of schools 
need to be made now in anticipation of 
alternative futures? 

 
Aggressively exploring possible future scenarios and 
creating contingency plans of action may not assure 
success. On the other hand, investigating the 
possibilities could lead to yet unimagined, creative, and 
innovative facilities-related solutions for everything from 
potential overcrowding to Baby Boomer reluctance to 
support schools financially. Though it’s not a new tool, 
planning will continue to be the critical factor in providing 
school structures that complement and harmonize with 
the educational system of tomorrow.  
 
Final Thoughts 
 
This edition of “Trends” has painted an uncertain future 
for public education and, thus, of school facilities 
planning, design, construction, funding, and operation. 
However, it is critically important not to ignore or deny 
the possibilities the trends encompass.  Instead, it is 
hoped that this “Trends” will serve as a starting point 
around which educators and facilities professionals 
come together to “think outside of the box,” to ask “what 
if,” to wonder “why can’t we,” and to “consider the 
unconsidered.” Out of shared frank, open discussions of 
the potential impact of the trends on public education 
and its school structures will surely emerge new and 
exciting ideas -- ideas of how to best adapt to and, in 
some cases, ameliorate the effects of the trends in the 
best interests of America’s children (Chen, 2010). 
 
No doubt the roles of educators and facilities specialists 
will be affected by a changing future. But, it is also true 
that educators and educational specialists can help 
shape that future. The key is to be proactive, beginning 
now.  As an old African proverb reminds us: 
       

Tomorrow belongs to the people who prepare 
for it today. 

 

____________________ 
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I. INTRODUCTION:  SUMMARY OF FINDINGS

Based on my own studies, my review of pertinent research st1udies, and my background

and experience in the field, my conclusion is that school facility conditions do affect student

academic achievement.  In particular, I reach the following conclusions:

a. School building design features and components have been proven to have a

measurable influence upon student learning.  Among the influential features and components are

those impacting temperature, lighting, acoustics and age.  Researchers have found a negative

impact upon student performance in buildings where deficiencies in any of these features exist.

In addition, overcrowded school buildings and classrooms have been found to be a negative

influence upon student performance, especially for minority/poverty students.  Section III

describes studies that used a particular building feature or component such as air conditioning,

lighting, or presence of windows to serve as variables with which to compare student

achievement.

b.  The overall impact a school building has on students can be either positive or

negative, depending upon the condition of the building.  In cases where students attend school in

substandard buildings they are definitely handicapped in their academic achievement.

Correlation studies show a strong positive relationship between overall building conditions and

student achievement.  Researchers have repeatedly found a difference of between 5-17 percentile

points difference between achievement of students in poor buildings and those students in

standard buildings, when the socioeconomic status of students is controlled.   Section IV deals

with those studies that used some form of assessment to determine the total condition of the

school building and then compared the results with student performance.

c.  Ethnographic and perception studies indicate that poor school facilities negatively

impact teacher effectiveness and performance, and therefore have a negative impact on student

performance.  Section V of the report describes ethnographic studies related to the influence the

physical environment has upon teacher performance.
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d.  Recent studies regarding the number of students in schools as compared with its

capacity provide ample evidence that overcrowding conditions are a negative influence upon

students and teachers.  Section VI describes studies dealing with the relationship between

overcrowding and student achievement.

All of the studies cited in this report demonstrate a positive relationship between student

performance and various factors or components of the built environment.  The strength of that

relationship varies according to the particular study completed; nevertheless, the weight of

evidence supports the premise that a school building has a measurable influence on student

achievement.

II. THE STATE OF AMERICA’S SCHOOL BUILDINGS

During this past decade, there have been a number of studies that have demonstrated the

deplorable condition of some of the school buildings throughout the country.  The U.S. General

Accounting Office has identified every state in the union, including California, as having school

buildings that are in poor condition (1995).  In many school systems, particularly in urban and

high-poverty areas, students attend school in buildings that threaten their health, safety, and

learning opportunities (U.S. Department of Education, NCES, June, 2000).

The GAO (1995) estimates that over half of the 42 million public school students attend

school in a building that needs at least one or more major building component or feature

extensively repaired. As a result of this situation, research exploring the relationship between

building condition and student performance is critical.

In addition, many school districts throughout the country have a large number of old,

worn-out buildings in which to educate students.  The National Center for Educational Statistics

stated the average age of school buildings in the United States was 40 years old.  This would

mean that half of the existing school buildings were completed before 1959 (NCES, 2000).

Many old buildings simply do not have the features, such as control of the thermal

environment, adequate lighting, good roofs, and adequate space that are necessary for a good

learning environment.  Or if older buildings have such components, oftentimes they are not
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functioning because of poor maintenance practices.  School buildings that can adequately

provide a good learning environment are essential for student success (USDOE, 2000).  The

bridge between good physical environment and effective student learning is quite important.

III. BUILDING COMPONENTS AND STUDENT PERFORMANCE

A. Thermal Quality

Good thermal environment of a classroom is very important to efficient student

performance.   Various researchers have provided a long history of research on thermal

conditions in the business and industrial workplace.  McGuffey (1982) lists such researchers as

Vernon, Bedford, and Warner (1927), Osborne and Vernon (1922), McConnell and Yaglou

(1926), Mackworth (1926), Winslow and Herrington (1949), Herrington (1952), and Karpovich

(1959).  The conclusion of these researchers was that increases in temperatures in the workplace

tends to decrease worker efficiency and increases the risk of work related accidents.  As a result,

proper control of the thermal environment is needed in the workplace.

These studies have provided some of the motivation for research efforts on the influence

the thermal quality of the classroom has upon students.  Specific research studies cited by

McGuffey (1982) regarding the influence the thermal quality of the classroom has upon students

have been completed by Mayo (1955), Nolan (1960), Peccolo (1962), Stuart and Curtis (1964),

McCardle (1966), Harner (1974).  Lemasters (1997) also cited Chan (1980).  In almost all of

these studies, the importance of a controlled thermal environment was stressed as necessary for

satisfactory student performance.

Harner (1974) concluded based upon an analysis of existing research that temperatures

above 74°F adversely affected reading and mathematics skills.  A significant reduction in reading

speed and comprehension occurred between 73.4º F and 80.6º F.  According to his analysis, the

ideal temperature range for effective learning in reading and mathematics is between 68º and 74º

F.  Lanham (1999) reported that after the socioeconomic status of the students, the most

influential building condition variable that influenced student achievement was air conditioning.
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In all of the above cases, the researchers presented convincing data that supports the

seminal work done 61 years ago by the New York Commission on Ventilation (1931).  The

Commission endeavored to determine optimal air temperatures in classrooms for the healthiest

environment for students.  The experiments were conducted in regular city and rural classrooms

as well as experimental laboratories at a local college.  Students were subjected to varying

temperatures while in the classroom and measures of the number of reported illnesses were taken

to compare with the temperatures.  The Commission reported that when classrooms are not

maintained within the narrow band of temperature and humidity tolerances of 67° - 73°F and 50

percent relative humidity, there were more reported cases of student illnesses than students in a

properly controlled thermal environment.

The results of the Commission Study confirmed earlier studies conducted in the

workplace that found excessively high temperatures tends to produce harmful physiological

effects on workers.  That part of the study that dealt with overheating showed that 15 percent less

physical work was performed at 75° F than at 68° F with humidity at 50 percent; while at 86° F

with 80 percent humidity, the decrease was 28 percent as compared to that performed at 68° F

with humidity at 50 percent.  In spite of the age of this research, these findings are just as

germane today as they were three quarters of a century ago.

B. Acoustic Quality

Proper and accurate hearing is essential to student’s ability to learn in the classroom.

Many studies have determined the level of noise in the classroom that interferes with student

learning.  As far back as 1917, Morgan concluded that noise distraction interfered with learning

and that students reported being tense in noisy classrooms (McGuffey, 1982).  Laird (1930)

concluded that students learn more when the classroom noise level is reduced to 40 decibels

(Ibid).  McGuffey identified more recent researchers that have found similar results.  Cohen,

Evans, Krantz, and Stokols (1980), Zentall and Shaw (1980), Cohen, et al (1981), Hyatt (1982),

and Duffy (1992) have completed research studies conducted in public schools that investigated

relationships between noise level and various student behavioral and performance variables.  The

methodology used by these researchers is appropriately controlled for other factors, thereby

isolating the relationship between acoustic conditions and student health and achievement.
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An excellent study completed by the Department of Health Services in California (1981)

investigated the relationship between student performance and classroom and community noise.

The study was well conceptualized and executed, using exacting measurements, and appropriate

statistical analysis.  Students in grades three and six in schools that were near highways and

expressways were compared with similar students in schools in quiet neighborhoods.  A very

rigorous methodology and analysis were used for the comparison of scores on the California Test

of Basic Skills.  The mean grade equivalent achievement scores of all students in

socioeconomically matched noisy and quiet schools were compared.  Students in grades three

and six in the quiet schools scored considerably higher in reading scores than students in noisy

schools.  In mathematics, the researchers found a measurable impact upon student test scores, but

not as large as that found in reading.  Based upon these results, the conclusion was reached that a

negative relationship exists between classroom noise levels and reading achievement.

The results of the California study support the findings of Bronzaft and McCarthy (1975)

who measured students in schools near elevated train tracks in New York City and found that

students in classrooms nearest the trains scored below those students in classrooms on the

opposite side of the school building in reading scores.  In a follow-up study, Bronzaft (1981)

compared the California Achievement Test scores of student in classrooms on the noisy side of

the building with those students on the quiet side of the building after certain noise abatement

measures were installed.  In three of the classrooms on the noisy side of the building, acoustical

treatment was applied to the ceilings.  In addition resilient rubber pads were installed on the

elevated rail track.  These measures effectively reduced the extraneous noise level for students.

In comparing the test scores, she found no differences between the scores of students in the noisy

and quiet side of the building, whereas before there had been differences..

All of these studies are seminal works that aptly demonstrate the devastating effect of

unwanted noise in the classroom.  The findings of these studies are important and can be relied

upon because appropriate methodology was used and the researchers were able to control the

student population.  The ability to clearly hear and understand what is being spoken is a

prerequisite for effective learning.  When this ability is impaired through unwanted noise

students do not perform well.
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C. School Building Age

The age of the school building has been tested as a factor in relationship to student

achievement.  Age of building in and of itself is usually not an important factor in influencing

student performance, but the building components that are necessary for good student learning

(e.g. thermal quality and acoustical control) are usually absent in older buildings.  If older

buildings do have some of the important components, these components may well be

compromised because of poor maintenance or retrofitting practices.  In my own survey of the

research, a clear conclusion follows that older buildings usually do not have the main attributes

of a modern building that are associated with a positive physical environment conducive to

student learning (Earthman & Lemaster October, 1996).  Normally such buildings do not have

positive thermal control in the classrooms where the temperature can be controlled.  Even when

an older building has classroom control of the heating/cooling/ventilation, the old shell of the

building is not sound enough to eliminate drafts of air coming into the space.  Likewise, older

structures characteristically do not have proper illumination.  In most modern buildings

acoustical control measures have been installed, but older buildings do not have such measures

to control noise.  Many of the building factors that are necessary for proper learning

environments are simply absent in older buildings, but are present and functioning in new

buildings.

As a result, many researchers have used age of the building as a variable that might help

explain student achievement.  McGuffey & Brown (1978), Plumley, (1978), Chan, (1979),

Garrett (1981), Bowers and Burkett (1988), and Phillips (1997) have all found age of school

building to explain a percentage of the variance of student learning. For example, Plumley found

that building age accounted for 3.3 percent to 6.4 percent of the variance on 3 of the 5 subtests

and 5.3 percent of the variance of student learning when age of building is correlated with the

composite score of students on the Iowa Test of Basic Skills.  In other words, these percentages

represent how much the building age accounts for in the difference between the scores of

students in new and old buildings.  Phillips found a difference between the mean test scores of

fifth grade students in old and modern buildings to be 2.55 points for reading and 7.67 points for

mathematics.  In the third grade, the differences in mean test scores were 3.25 points for reading
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and 5.7 points for mathematics.  All things being equal, students in modern buildings perform

better on achievement tests than students in older buildings.

IV. OVERALL BUILDING CONDITION AND STUDENT PERFORMANCE

Some of the more recent studies, including my own, compare the building condition

obtained through an assessment of certain components or features that have a direct influence on

student achievement.  These studies are very similar to those that used the age of the building as

a variable in correlating student achievement, but in these studies the evaluative instrument

provides a more complete assessment of the condition of the building.  These correlation studies

are very focussed in their approach and use measurable data for statistical analysis.  As a result,

the data from these types of studies document in rather precise terms the amount of differences in

academic achievement of students in substandard buildings and those students in functional

buildings.

Four well-designed studies have used a composite building condition to measure the

relationship it has upon student achievement.  Berner (1993) compared the condition of

elementary schools in Washington, DC to student standardized achievement scores.  She used

data from the survey of school buildings conducted by the D.C. Committee on Public Education

(COPE).  The Committee organized several groups of maintenance workers, engineers, and

architects who were charged with the responsibility of assessing the building condition and

determining whether the building was in overall poor, fair, or excellent condition.  Based upon

this classification, she correlated that building rating with student achievement scores.  The

percent of students participating in the free/reduced lunch program, mean income in the census

tract, and percentage of white students in the census tract were used as a control for the

socioeconomic status of the school.  She found a significant difference of 5 percentile points in

the achievement scores of students in poor buildings compared with scores of students in

excellent buildings.  She also stated that based upon the parameter estimate that if a school were

to improve its conditions from poor to excellent, the achievement scores would increase by an

average of 10.9 points.  Cash (1993) developed an instrument to measure the condition of school

buildings.  To construct her evaluative instrument, she used previous research studies to identify

building components or features that had measurable influence upon student achievement.  She
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combined these components into the instrument used to determine building condition.  Her

population consisted of all rural high schools and students in Virginia.  Socioeconomic

differences were controlled by using the percent of student participation in the free/reduced

lunch program as a variable.  She found the achievement scores of students in substandard

buildings to be from 2 to 5 percentile points below the scores of students in above standard

buildings.  I conducted a replication of the Cash study along with several colleagues using all of

the high schools in North Dakota (Earthman, et al, 1996).  The results of this study confirmed the

findings by Cash.  Hines (1996) completed a similar study using basically the same instrument

and methodology as Cash, but with a population consisting of large urban high schools in

Virginia.  All of these researchers found the same range of differences in achievement scores of

students in substandard verses above standard buildings when controlling for socioeconomic

differences between the various school districts.  The North Dakota study produced a difference

of 5 percentile rank points on the composite or total achievement scores for students in

substandard buildings versus students in above standard buildings and differences of 7 and 9

percentile rank points on the reading vocabulary and spelling sub-tests.  Hines found higher

differences in his study of urban high schools.  These differences between students in

substandard buildings and students in above standard buildings were 14 percentile rank points on

the composite achievement scores and as high as 15 and 17 percentile rank points on reading and

mathematics sub-tests respectively.

Subsequent research studies (Andersen, 1999; Ayres, 1999, O’Neill, 2000) have provided

some support for the results of previously cited researchers who found the average difference

between students in old or substandard buildings and those students in modern or above standard

buildings to be from 5-17 percentile points.  Taken together, the research studies cited above,

along with the studies dealing with age of buildings, presents a formidable body of research

findings that demonstrate that the condition of the school building has a sizeable and measurable

influence upon the achievement of students (Earthman, 1998).

V. BUILDING CONDITION AND TEACHER EFFECTIVENESS

The condition of a school building not only influences student achievement, but can also

influence the work and effectiveness of a teacher.  Although it is very difficult to measure
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teacher effectiveness quantifiably, perception studies of teachers in good and poor school

buildings provide a rich source of data relative to the effect the physical environment has upon

these professionals.  Such ethnographic studies are an important source of findings regarding the

influence the physical environment has upon teachers and students.

Lowe (1990) investigated the relationship between learning climate and physical

conditions in three elementary schools in Texas.  The learning climate was defined as the ethos

of expectations and perceptions of teachers, students, parents about self, student achievement,

organizational rules and policies and the facility itself.  A researcher designed perception

questionnaire was used to obtain data from teachers regarding the effect the building condition

had upon their performance.  Teachers in buildings in poor condition stated that the design and

appearance of the facility had a negative impact upon the learning climate.  Conversely, teachers

in building in good condition reported the building had a positive influence upon the learning

climate.  The size and organization of instructional space was reported as having an influence

upon learning climate.  The maintenance of the building, according to the teachers, seemed to

impact the learning climate, as did the design and appearance of the building.

Corcoran, Walker, and White (1988) described the working conditions of teachers in

urban schools.  The teachers stated that the physical environment was sub-standard even in the

newer buildings primarily because of the lack of proper maintenance and repair.  The researchers

reported that the working condition of urban teachers is marginal and would not be tolerated by

any other profession.  Good working conditions in the “best” schools in the study included an

adequately maintained physical plant.

Dawson and Parker (1998) provide a descriptive analysis of the feelings of teachers about

the building before, during, and after a renovation project is done on their schools.  Teachers

reported that there were many aspects of the renovation project they did not like and they had

negative feelings about their work before and during that period of time.  After the renovation,

however, teachers reported that morale among the faculty was high and their frustration level

was much lower than during the renovation.  The faculty reported that the changes and

improvements to the physical environment greatly enhanced the teaching and learning

environment and in a way compensated for the inconveniences the renovation work caused.
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The studies cited above have amply documented the fact that poor schools do reduce the

effectiveness of the teachers and subsequently have a negative influence upon the ability of the

students to learn.

VI. OVERCROWDED SCHOOLS AND STUDENT ACHIEVEMENT

Overcrowding of school buildings occurs for many reasons.  Whatever the reasons, the

result is very troublesome for both the students and teachers, as well as the organization itself.

An overcrowded building is normally defined in terms of there being more students assigned to

the building than it is designed to accommodate.  The type and kind of educational program

offered in a school also has relevance for the capacity of the building.  When the capacity of the

building is exceeded extreme pressure is exerted upon all of the facilities and areas that teachers,

administrators, and students need to use for an effective educational program.

Although there are not as many research studies on the effect overcrowding has on

student learning as there are with other physical environmental factors, nevertheless available

research shows that overcrowding causes a variety of problems and the findings indicate that

students in overcrowded schools and classrooms do not score as high on achievement tests as

students in non-overcrowded schools and classrooms.  Corcoran et al. (1988) reported that

overcrowding resulted in a high rate of absenteeism among teachers and students.  Teachers

reported that overcrowding resulted in stressful and unpleasant working conditions.  The

population Corcoran used consisted of the teachers in 31 elementary, middle, and high school

buildings in 5 major cities across the nation.  The authors of the study observed that the working

conditions of the teachers in these schools would be considered intolerable in another profession.

During the period of time between 1990 and 1996, the New York City Public Schools

experienced severe overcrowding throughout the city.  Three major studies were conducted to

determine the effect of overcrowding on the student population and the city school organization.

The first study dealt with the causes of overcrowding conditions and offered some remedies to

alleviate the condition (Fernandez and Timpane, 1995).  This report focussed on school

crowding, physical conditions of buildings, and class sizes.  Also included in this report was a

discussion of the impact overcrowded conditions had upon student achievement and teachers
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efficiency.  According to the report, “Teachers say that overcrowded schools are noisier, that

they create more non-instructional duties and paperwork, and that, without question, they inhibit

teaching and learning.” (p.6).

Rivera-Batiz and Marti (1995) completed the other report dealing with the consequences

of overcrowding. They surveyed 599 students and 213 teachers in overcrowded schools to obtain

their reactions to the overcrowded conditions.  More then 75 percent of the teachers reported that

overcrowding negatively affected both classroom activities and instructional techniques.  Close

to 40 percent of the students reported they had problems concentrating in their classes when

learning something new.  The researchers also reported that teacher burnout was much more

common in overcrowded buildings than in underutilized buildings.  They also stated that in

overcrowded schools teachers reported they had only time to cover the basic material and could

not have any time for further exploration.

Rivera-Batiz and Marti used data from the Board of Education school profile on

elementary and high schools to examine the linkage between overcrowded conditions and

student achievement.  The influence of overcrowding on student achievement was analyzed by

multiple regression statistical analysis.  Student achievement was measured by the percentage of

students passing the Degrees of Reading Power Test and the Pupil Evaluation Program Test for

mathematics.  The reading test is given to all students in the city in grades 2-10.  The

mathematics test is administered to students in grades 3 and 6.  To control for the socioeconomic

background, separate analyses were conducted for: (1) schools with a high proportion of students

from families with high socioeconomic status, and (2) schools with a high proportion of students

from families with low socioeconomic status.  The analysis for the schools with a high

percentage of low socioeconomic students indicated that….”the proportion of sixth graders in

overutilized facilities passing the minimum standard for the DRP reading examination was

between 4 to 9 percentage points  below that in schools that were not overcrowded, holding other

things constant”(p. 10, emphasis in original).  For the mathematics test, “the proportion of sixth

graders who passed the exam was between 2 to 6 percentage points below that in schools that

were not overcrowded, other things held constant” (p.10, emphasis in original).  The analysis for

the schools that had higher socioeconomic families indicated students passing the minimum
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standard was approximately 2-4 percentage points above the schools that were not overcrowded,

other things held constant.  Overcrowding in these schools resulted because areas of high

socioeconomic status and high academic achievement attract more students to these schools and

cause overcrowding. The results of the analysis indicate that among schools with a high

proportion of students from low socioeconomic status families, overcrowding has a definitely

negative impact on student achievement.

Contrasted to these findings are those of the class-size study in Tennessee (Finn and

Achilles, 1999).  These researchers studied the effect small class size (15-17 students per

classroom) has upon primary grade student achievement.  Over 12,000 students participated in

the study over the four years.  Incoming kindergarten students were randomly assigned to one of

three types of classrooms: small classes (13-17 students), regular classes (22-26 students), or

regular classes with a teacher’s aide.  The researchers compared the achievement scores of

students using results of the Stanford Achievement Test, the Comprehensive Tests of Basic

Skills, and the Tennessee Basic Skills First Tests.  The findings relating to achievement test

scores indicated statistically significant differences were found among the three classroom types

on all achievement measures.  Students in the small classes evidenced superior academic

performance compared to those students in the regular classrooms, both with and without a

teacher’s aide.  Further, they found that the differences in test scores were higher for minority

students and those in urban areas.  They also found there was a long-term improvement of those

students in small classes in the primary grades when they returned to regular-sized classrooms.

Additional benefits of the class reduction program was that smaller classes can enhance the

student/teacher interaction, the amount of attention available to any student, the amount of

individualized instruction, as well as the level of disruptive behavior that can be tolerated.

Obviously, from the research findings above concerning overcrowded classrooms the above

activities would be severely curtailed or would not even occur.

The Public Advocate for the City of New York investigated the effect overcrowding had

upon the school district organization (December, 2000).  He stated that in smaller classes

students receive more individual attention, ask more questions, and participate more fully in

discussions.  Teachers reported they spend more time maintaining order and keeping the noise
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level down.  The author of the Public Advocate Report quoted from a US Department of

Education press release (USDOE, September 2000) which stated: “Evidence continues to

accumulate that shows that reducing class size improves student achievement, reduces discipline

problems, and provides a lasting benefit to both students and teachers.”(Public Advocate, p.1).

In spite of the fact that some of the results of studies dealing with overcrowded

conditions are limited, excellent studies conducted in the New York City Public Schools and

other states provide ample evidence that overcrowding conditions are a negative influence upon

students and teachers.  The United States Department of Education (USDOE, 2/14/02) completed

a review of several major analyses and concluded that the research results indicate that class size

reduction in the primary grades leads to higher student achievement and that if class sizes are

reduced below 20 students, the related increase in student achievement moves the average

student from the 50th percentile up to somewhere above the 60th percentile.  Achievement results

for disadvantaged and minority students are somewhat larger.



'Flipped classrooms' 
spreading in Wisconsin

Students watch online lectures
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� MATTHEW DEFOUR, Wisconsin State Journal

MADISON (AP) - On a typical school night, while most chemistry students are solving homework problems, 
Verona High School junior Alison Ford is watching her teacher lecture on her iPod Touch. 

The next day in class she huddles with two classmates to work on equilibrium equations based on the recorded 
lecture while her teacher moves between groups of students to answer questions about the assignment. 

"It's a lot nicer because instead of tying up class time trying to explain everything, it really allows you to learn at 
your own pace," Ford said. 

Welcome to the "flipped classroom," a learning model that is going viral across Wisconsin and the nation, the 
Wisconsin State Journal reported. It's being employed not only in local elementary and high schools, but also at 
Madison Area Technical College, UW-Madison and even the Madison Fire Department. 

The method is appealing for several reasons: it employs high-tech gadgets and online social networking popular 
among young people; students can pause and review parts of lectures they don't understand without stopping an 
entire class; and teachers can spend more classroom time on individualized instruction. 

It also has some limitations, such as ensuring that low-income students have access to computers and the 
Internet. Some students accustomed to completing homework assignments without learning the material might 
resist. And the process of creating original videos can be time-consuming for teachers at first, but once created 
they can be reused and added to a growing online library of educational materials that teachers can share for free 
on websites such as YouTube. 

The education institutions that develop curriculum and write textbooks also might resist the shift of learning 
material to the Internet, where quality and accuracy can be more questionable, said Richard Halverson, a UW-
Madison education professor who studies school technology and new media. 

But many students are already looking up information online and solving homework problems while texting with 
friends, an indication that the "flipped classroom" will soon be the regular classroom of the 21st century. 

"It's catching on like crazy," Halverson said. "It has been a dream of many educators for a long time, to use your 
time with students to help them understand meaning rather than deliver information." 

It's hard to gauge how many teachers in the country are using the flipped model, but the national Flipped Learning 
Network has seen participation in its online community more than quadruple in the past year, from 2,500 to about 
11,000 today, executive director Kari Afrstrom said. 

In Wisconsin, the Department of Public Instruction is strongly advocating for innovations such as the flipped 
classroom, spokesman John Johnson said. The state's Digital Learning Strategic Plan released a year ago called 
the flipped classroom a "low-cost idea that should be explored," but warned that it would only be possible if 
schools invested in digital resources. 

Arfstrom said her organization has conducted six trainings in Wisconsin in the past six months, more than most 
other states. "The Midwest is really embracing this," she said. 

Teachers using the flipped model report seeing improvements in student test scores, Arfstrom said, though no 
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studies have been done to verify that. 

Ann Moffat, a teacher for 29 years, including 19 in Verona, said she was originally skeptical about switching to the 
flipped classroom model. Her Socratic lecture style involves quizzing students as she writes out chemistry 
equations on the board; under the new model she records her lectures in five- to 12-minute snippets without an 
audience to react. 

But it wasn't long before Moffat embraced the new method. Not only can she offer more individualized attention 
during class, but she also no longer has students seeking assistance before school starts. 

The peer collaboration also simulates what they'll experience in the work world, Moffat said. "They're learning how 
to work off each other and solve problems independently, which is the whole goal." 

Matt McLaughlin, a physics teacher at Sun Prairie High School who began converting to a flipped classroom last 
spring, said some students resisted the change. 

"When I first started, they looked at this as, 'Oh, you mean I don't have any homework,'" McLaughlin said. At one 
point McLaughlin switched back to normal lectures, but found more students asking that he continue to provide 
the online lectures. 

The model isn't limited to area high schools. Madison Area Technical College offers classes, such as robotics and 
dentistry, where instructors use online lectures to make more time for hands-on experience in the classroom. 

Faculty instructors Tina Rettler-Pagel and Nancy Woodward are offering a class in April for MATC teachers to 
learn how to employ the flipped model. 

"The flipped model speaks to so many types of students: the student who is busy, the student who is struggling 
with content," Rettler-Pagel

said. 

UW-Madison has set up two classrooms on campus where students can take business, engineering and math 
courses using the flipped model. 

Chris Olsen, vice provost for teaching and learning, said the courses have proven so popular the university is 
looking to create more flipped classroom space. 

"There is growing data from the higher education world that the flipped classroom approach is as efficacious as 
the traditional approach," Olsen said. 

The Madison Fire Department has been training both new recruits and veteran firefighters with elements of the 
flipped model for more than a decade, assistant chief of operations Jim Keiken said. 

By reviewing ahead of time a lesson about a high-rise fire or how to dismantle a car, trainees have more time for 
the hands-on component. They also are able to review the lecture at their own convenience, which can be 
especially important for firefighters who are constantly called into action and have limited time for sitting in class. 

"Not only has it made them more available, it's made them better at the skills that we're looking to give someone," 
Keiken said.
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