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INTRODUCTION 

 

In August 2016 the Town of Needham submitted a Request For Qualification to review the need for a High 

School classroom expansion.  The original high school was constructed on the existing site in 1930.    In 

2008 a major renovation and addition was constructed to accommodate a student population of 1450 

students.  The current student population is 1659 and the enrollment is projected to exceed 1800 by 

school year 2022-23 and peak in school year 2024-25 at 1835 students. 

 

Since 2008 several non-instructional spaces have been converted to classrooms, and some instructional 

spaces have been subdivided to accommodate the growing need for teaching spaces.  These spaces 

include storage spaces, and offices.  A cafeteria expansion was completed in 2016 to help alleviate some 

of the over-crowding that occurs within this space and has influenced scheduling. 

 

The Classroom Expansion RFQ requested a review of the existing school schedule to assure the efficient 

use of existing space, consideration of the use of technology as a means to reduce the need for additional 

instructional space, and to determine if there is a need for additional instructional space how much space 

is required to meet the projected enrollment of 1700 – 1800 students.   

 

Dore & Whittier was awarded this project in December of 2016 and began the study of the facility existing 

conditions, the functional use of space, and a full analysis of the existing schedule in late December 2016. 

D&W developed a two prong approach to this study.  The first part of the study assessed the existing 

building and site to determine potential locations for additions and renovations and assessed the 

infrastructure to develop an understanding of the necessary upgrades to both building and infrastructure 

that would be required for additions and renovations.  In the second part of the study, which occurred 

simultaneously with the first, D&W studied the school schedule, met with teachers, students, and 

administrators, developed in-depth analysis of the use and limitations of each instructional space within 

the building, and arrived at an agreed upon number of additional classrooms and educational spaces 

needed to maintain the quality of educational delivery expected at NHS. 

 

From these two analysis the Design Team developed several options.  The options were then evaluated 

based on their ability to meet the program needs.  Time to completion, disruption to the ongoing 

educational process, and project costs were also considerations in the evaluation process.  Over the 

course of several months each of the options were refined and the final evaluation of the options 

determined the preferred alternative.  These options and the final preferred option are outlined in the 

Executive Summary and shown in greater detail in the body of the report.   
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Building Site 

Original 1930’s High School Building – view from Admiral Gracey Drive 
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2008 Addition – view of entrance from Webster Street 

2008 Gym “B” Addition – view from Admiral Gracey Way 

2016 Cafeteria Expansion – view from Webster St. Entrance 
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EXECUTIVE SUMMARY 

 

As part of the initial study the Design Team identified potential locations for classroom expansion and 

building renovations.  These options included renovations and additions within the building footprint as 

well as additions to the existing building.  Four potential locations were identified. 

1) Addition of an intermediate floor within the existing two story library 

2) Addition of a roof over the existing courtyard 

3) Addition of a new wing on the southwest (Admiral Gracey Drive) side of the building 

4) Addition of a new wing on the east (Webster Street) side of the building  

Additional areas were initially identified, such as the north side of the existing gymnasiums and the 

southeast side of the classroom wing.  However, these locations proved either to remote or did not 

provide buildable area for further consideration. 

 

With these potential locations identified D&W and their consultant team of structural, mechanical, 

electrical, plumbing and fire protection engineers reviewed the existing conditions and documents to 

determine if the current facility could support the proposed additions or renovations. 

 

FACILITY ASSESSMENT FINDINGS 

 

The existing facility was assessed under the existing building code, the 8th Edition IEBC. It is important to 

note that the 9th Edition of the IEBC and IBC are scheduled to be issued in July of 2017 and are expected 

to have a six month implementation timeline.  After January 2018 it is assumed that all construction will 

need to conform to the 9th Edition of the building codes.   

 

The IEBC provides three compliance methods for additions and renovations to existing buildings.  The 

Prescriptive Compliance Method, the Work Area Compliance Method, and the Performance Compliance 

Method.  These methods are outlined further in the Existing Conditions Structural Report.  The compliance 

method chosen for the renovation or additions to the building will depend largely on the final design.  

Options that included the placement of an intermediate floor in the library or a roof over the existing 

courtyard will increase the demand / capacity ratio of the existing columns and foundation.  However, this 

increase is not greater than the code allows.  Therefore, structural re-enforcement to the existing columns 

and footings is not expected to be required for these design options.  Options that are designed to be 

structurally independent of the existing building will be designed to meet current codes for seismic and 

structural capacity.  Based on the proposed options structural upgrades to the existing building will not 

be triggered.  The Prescriptive Compliance Method has been suggested for the construction of either the 

addition and renovation options or the structurally independent options.    

 

The existing heating and cooling plants are currently experiencing some malfunctions.  The replacement 

of the chiller and one of the four boilers, as well as a resolution to the variable gas pressure currently 
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being supplied to the building is part a separate study that has been conducted congruent to this study.  

A new boiler and chiller have been proposed as part of that study.  These will be sized to accommodate 

the renovations and additions to the building.  Independent distribution units will be designed to 

accommodate the new addition or renovated spaces.  All new systems will be tied into the Town’s building 

management system. 

 

The current electrical system and the stand by emergency power are adequately sized to support the 

renovation or addition options that have been designed.  There is room in the fire alarm panel for 

expansion, which would be required for the each of the options developed. 

 

The plumbing and fire protection systems are both adequately sized for the existing building and could 

support the design options developed. 
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EDUCATIONAL SPACE NEEDS FINDINGS 

 

Enrollment Forecast 

 

In December of 2016, McKibben Demographics produced an enrollment forecast through the 2031-2032 

school year for Needham Public Schools.  Their study included forecasts by major grade groupings and for 

each elementary school catchment area (included in Appendix item K-4).  McKibben’s methodology differs 

slightly from other projections produced by the District in the past.  It not only took into account the 

cohort survival ratios of students year to year, but also accounted for localized changes in the residential 

construction market, the demographic profiles of residents in each elementary catchment area, and the 

current economic conditions that may impact housing stock turnover.  It was a more Needham-specific 

and nuanced methodology than had been provided by others previously. 

 

McKibben’s forecast concluded that the District overall will experience a growth, peak, then decline 

trajectory over the next fifteen years.  It concluded that Needham High School will experience continued 

growth for the 2017-18 school year through the year 2024-2025, peaking at 1,835 for grades 9th-12th.  In 

the latter half of the forecast, McKibben concludes that the Needham High School enrollment will begin 

a slow decline to 1,749 students in the 2031-2032 school year – 90 students higher than the enrollment 

for 2016-17 and 300 hundred higher than the original design enrollment.   

 

Every forecast contains uncertainty.  In general terms, the further into the future a forecast is, the greater 

the uncertainty.  Significant changes in the residential interest rates or other market forces impact 

certainty for enrollment forecasts.  For high school projections, however, there tends to be greater 

certainty because the majority of the students, even in a fifteen year forecast, are already attending school 
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in the District.  Given these considerations, McKibben Demographics’ forecasts are typically within 2% of 

actual realized enrollment. 

 

D&W collaborated with members of the Working Group, the Permanent Public Building Committee and 

the School Committee to interpret McKibben’s findings and to identify an enrollment planning target of 

1800 9th-12th grade students.  That target represents all general education, special education, and 

ungraded students (older than 18 who still receive services in the District). 

 
Space Needs Analysis 

 

In order to determine if space needs exist or will exist at Needham High School, D&W performed a detailed 

analysis of every instructional space and of every section of each course offered.  The analysis included 

documentation of existing space usage, numbers of students enrolled in each course, and the utilization 

of each instructional space.  In general terms, this analysis allowed D&W to fully understand the 

complexities of Needham High School’s daily schedule, its class size practices, and the nuances that make 

Needham High School unique among its peer schools.  D&W’s analysis also revealed that enough 

complexity and nuance exists to render typical laws of averages and rules of thumb incapable of accurately 

determining needs.  The bulleted list below documents D&W key findings: 

 

• Typical analytical and planning benchmarks based on MSBA Guidelines: 

o 23 students per instructional space 

o 85% Utilization1 

o 887 SF General Education Classrooms to serve 23 students2 

• 2016-17 Average Students per Classroom = 19.923 

• 2016-17 Average Utilization Rate = 84% 

• Most General Education Classrooms are 725 SF (Sized for 19 students using MSBA benchmarks) 

• Over-utilization and over-crowding in the Core Academic disciplines are offset by under-utilization 

and under-crowding in the Fine & Performing Arts departments.  However, increasing the 

utilization of the Fine & Performing Arts spaces is challenging because doing so would result in 

fewer offerings and reduced access to these programs for certain students due to scheduling 

conflicts.4 

• Forty-five percent of Core Academic courses have more than 23 students in each section.  Some 

sections have as many as 28 students in a 725 SF space. 

• Certain general education courses are capped at sizes well below the benchmarks to best serve 

the needs of students.  This educational decision impacts average students per classroom 

calculations.  Increasing these caps will negatively impact the educational experience of students. 

• The greatest space needs appear to be in the Core Academic disciplines (Math, English, Social 

Studies, World Languages, and Science). 

                                                           
1 Utilization refers to the percentage of the school day (calculated by minutes or by periods per cycle) for which students occupy instructional    

spaces. 
2 MSBA’s guideline for high school classrooms is actually a range (800 SF – 925 SF).  877 SF is the numeric average of that range.  
3 Excludes Special Education Courses 
4 Increasing utilization for these spaces may also result in an inappropriate environment (e.g. English in a Chorus Room.  Spanish in an Art Room.  

Math in the Midi Lab.) 
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• Even with the recently repurposed spaces (converting spaces designed for other purposes into 

classrooms), there appears to be a need for three additional general education classrooms to 

serve the current population. 

 

Math, English, Social Studies, and World Languages 

� Average Utilization Rate = 90% 

� Average Students Per Section = 20.88 

� Total Sections w/ Students ≥ 23 = 147 or 45% 

� Total Sections w/ 16 ≤ Students < 23 = 132 or 40% 

� Total Sections w/ Students < 16 = 50 or 15% 

� 329 Sections @ 85% = 55 Classrooms, 52 Existing 

 

• To serve a population of 1800 students, 60 general classrooms and 15 Science labs are needed.  

Eight more classrooms and one more science lab than exist today.  These spaces would relieve 

overcrowding in the Core Academic disciplines and allow the District to schedule a maximum of 

24 students per section while still allowing lower caps in courses that are in the best interests of 

students.  Proposed additional spaces would not relieve the over-utilization of Core Academic 

spaces, but would maintain the status quo for utilization even when enrollment increases.  This 

number of classrooms will also require that spaces converted to classrooms continue to serve as 

classrooms and not revert to their original design purpose. 

 

o Given the wide variety of students per section, and to provide the greatest flexibility 

possible, D&W recommends that the 8 general education classrooms are executed in two 

different types: 

� 6 @ 925 SF (24 students x 38.5 SF per student) 

� 2 @ 1200 SF, dividable into 4 @ 600 SF (31 students x 38.5 SF per student) 

o D&W recommends that the Science Lab be generalized and capable of serving any of the 

Science disciplines, be 1440 SF, and include an adjacent Science Prep space at 200 SF. 

 

• Should the District choose to absorb the enrollment forecast within its existing facility without 

additional space, over-utilization and over-crowding conditions would worsen.   

 

Math, English, Social Studies, and World Languages 

� Average Utilization Rate = 90% 97%5 

� Average Students Per Section = 20.88 22.676 

� Total Sections w/ Students ≥ 23 = 147 or 45% 60%7 

� Total Sections w/ 16 ≤ Students < 23 = 132 or 40% 28% 

� Total Sections w/ Students < 16 = 50 or 15% 12% 

 

                                                           
5 Extremely high utilization rates require sharing of spaces by faculty, faculty members displaced during prep times, and make it more difficult 

for students to locate teachers when needing assistance. 
6 Higher averages mean higher maximums, as many as 34 students in some sections, and limits the ability to cap sections at lower numbers in 

the best interests of students. 

7 Given the square footage of existing classrooms, high students per section translates into instructional limitations.  Faculty and staff will not be 

able to execute certain activities (e.g. small group exercises or movement activities) simply due to the volume of furniture in the space. 



CLASSROOM EXPANSION STUDY NEEDHAM HIGH SCHOOL 

EXECUTIVE SUMMARY 

Dore & Whittier Architects Inc. B-1-9 

 

• It is difficult to project Special Education populations.  McKibben did not provide a forecast for 

Special Education.  D&W’s analysis assumed the current percentage of the overall population 

would require Special Education and Student Support services in the future.  Interviews with 

administrators, faculty and staff in the Special Education department revealed a need for an 

additional 5,500 net8 square feet of instructional, testing, and administrative space to serve a 

population of 1800 students. 

 

• D&W also conducted a faculty and staff survey to better understand perceived needs.  The survey 

results corroborated the findings in D&W’s analysis – that more general education spaces are 

needed.  However, the survey also revealed a perceived need for more student collaboration 

spaces.  This perception was corroborated by students serving on the Working Group and is 

consistent with current best practices for 21st Century learning places. 

 

o D&W recommends that design explorations include intentional student collaboration 

spaces with a wide variety of features. 

� Some Noisy 

� Some Quiet 

� Some Open 

� Some Enclosed 

� Access to WiFi  

� Lots of Vertical Writing 

Surface 

� Access to Digital Display 

� Some Hard Furnishings 

� Some Soft Furnishings 

� Highly Mobile Furnishings 

� Food Friendly

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
8 Net Square Feet refers to the usable floor area of a space.  It does not include wall thicknesses, corridors, toilet rooms, or any space associated 

with building infrastructure (e.g. boiler rooms, electrical closets, etc.) 

. 
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OPTION DEVELOPMENT 

 

Based on the educational space needs the Working Group developed several goals for the design 

options.  These goals are:  

 

1) Reach 85% utilization rate in core academic classes (Math, English, Social Studies, and World 

Languages).  At a minimum the utilization rate should not increase. 

2) Provide 8 additional general classrooms of various sizes for flexibility. 

3) Provide 1 additional science room with prep. 

4) Provide up to 5,500 sq. ft. additional instructional space special education. 

5) Provide student collaboration space. 

 

As noted above the design team identified four potential locations for renovations or additions to the 

existing building.  With the design goals as a guide several options were developed. These options are 

noted on the site plan below.  An outlined of each option and a comparative matrix that shows to what 

extent each option met the goals above is included.  
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OPTION A : Do Nothing:  This option reviewed the effects on the educational program if no 

additional classrooms were added to the facility.  The effects of this option are noted on page B-

1-8 and include the increase of the average utilization rate from 90% to 97%, do not provide any 

new classrooms or science labs, do not add additional space for special education and do not 

provide student collaboration space.  With the anticipated enrollment increase this option does 

not meet the educational standards set by the Needham School District but does allow the 

District to assess the results of not adding space to the existing building.  This Option did not 

meet any of the goals outlined by the Working Group. 

 

OPTION B : Relocate Media Center to New Intermediate Floor:  This option proposes that a new 

intermediate floor be added to the existing Media Center.  The new floor and dormered roof 

would provide the school with a new library on the fourth floor, four additional classrooms, 

approximately 27% of the Special Education square foot needs and one Science and Prep Room.  

The estimated project cost for this Option is $8.6 million dollars.  The opportunities of this 

option include the ability to provide additional space within the existing building footprint and 

keep new classrooms near the other core classroom spaces.  The low cost of this option is may 

be considered an opportunity, however, the value achieved for the cost must be considered.  

Constraints include the reduced size of the new library, invasive construction within the existing 

building, and not meeting the design goals for the project. 

 

 

 
 

VIEW OF EXISTING LIBRARY PROPOSED NEW FLOOR 
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Comparative Matrix 
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